CONFIDENTIAL UNTIL PUBLICATION

Single Technology Appraisal

Mepolizumab for treating severe
eosinophilic asthma [ID798]

Committee Papers



CONFIDENTIAL UNTIL PUBLICATION

NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE
SINGLE TECHNOLOGY APPRAISAL
Mepolizumab for treating severe eosinophilic asthma [ID798]

Appraisal Committee Meeting — 2 March 2016

Contents:
1. Pre-Meeting Briefing (PMB)
2. Final Scope and Final Matrix
3. Company submission from GlaxoSmithKline
4, Clarification letters
° NICE request to the company for clarification on their submission
° Company response to NICE’s request for clarification
5. Patient group, professional group and NHS organisation submission
from:
° Asthma UK
° British Society for Allergy & Clinical Immunology
° Rovyal College of Pathologists
6. Expert personal perspectives from:
° Dr Shuaib Nasser — clinical expert, nominated by the British Society for
Allergy & Clinical Immunology
° Professor Andrew Wardlaw — clinical expert, nominated by the Rovyal
College of Physicians GlaxoSmithKline
° Ms Lehanne Sergison — patient expert, nominated by Asthma UK
7. Evidence Review Group report prepared by the School of Health and
Related Research
° Evidence Review Group report
° Erratum
8. Evidence Review Group report — factual accuracy check

Any information supplied to NICE which has been marked as confidential, has been

redacted. All personal information has also been redacted.



CONFIDENTIAL

NATIONAL INSTITUTE FOR HEALTH AND CARE
EXCELLENCE

Premeeting briefing

Mepolizumab for treating severe refractory
eosinophilic asthma

This premeeting briefing presents:

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

e 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.

Key issues for consideration

Clinical effectiveness

e The marketing authorisation for mepolizumab states that it is indicated as an add-
on treatment for severe refractory eosinophilic asthma in adults. How is severe,
refractory, eosinophilic asthma defined in clinical practice? Would these patients
receive systemic corticosteroids?

e The marketing authorisation does not specify a baseline blood eosinophil count
criteria for treatment with mepolizumab. The company stated that baseline blood
eosinophil count was the strongest predictor of treatment response and included a
threshold of 2150/uL in its proposed population. The ERG queried why a
threshold of 2300/pL in the previous 12 months did not improve treatment

response. Clinical advisors to the ERG stated that a threshold of 300/uL in the
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previous 12 months would be more suitable. Does the committee consider that
the threshold blood eosinophil count suggested by the company is appropriate?

e The company’s undertook post-hoc modelling to identify a proposed population,
that is people with a baseline blood eosinophil count of 2150/, and there are
differences in the baseline characteristics compared with the ITT populations. Is
the committee satisfied that this ‘proposed population’ should form the basis of its
decision-making?

e The company’s proposed population includes people receiving systemic
corticosteroids regardless of number of exacerbations in the previous year
because it represents a population with very severe disease regardless of number
of exacerbations. Nonetheless the company highlighted that exclusion of systemic
steroid users with <4 exacerbations in the previous year would result in additional
clinical and cost-effectiveness benefit for mepolizumab. Does the Committee
agree that the population under consideration should include people receiving
systemic corticosteroids with <4 exacerbations in the previous year?

e The recommended dose of mepolizumab is 100 mg administered subcutaneously.
However, the trials are based on 75mg IV and 100mg subcutaneous
mepolizumab and the company also presented pooled results incorporating both
doses and administration methods. The 2 doses were deemed bioequivalent by
the EMA. Does the committee consider that the evidence for 75mg IV
mepolizumab can be generalised to 100mg subcutaneous mepolizumab?

e Omalizumab is a comparator for a small overlap population. The company’s
preferred approach to identifying this population was to include all omalizumab
eligible patients (with 21 systemic corticosteroid treated exacerbations in the
previous year) and all mepolizumab eligible patients irrespective of whether they
are omalizumab eligible (with =2 systemic corticosteroid treated exacerbations in
the previous year), based on the modified ITT population. Does the committee
consider this approach to be appropriate?

e Only a small proportion of patients in the mepolizumab and omalizumab trials
were eligible for both treatments, and study populations differed in terms of
severity. Does the committee consider the results from this analysis to be

sufficiently robust?

National Institute for Health and Care Excellence 2 of 43

Premeeting briefing — Mepolizumab for treating severe refractory eosinophilic asthma [disease: Issue
date: [month year]



CONFIDENTIAL

e The ERG stated that because of heterogeneity between studies, network-meta
analysis results for mepolizumab compared with omalizumab from the random

effects model are more appropriate. What is the committee’s view?

Cost-effectiveness

¢ What is the most appropriate population for inclusion in the model The modified
intention-to-treat (ITT) population ( all trial patients who were randomised and
received at least one dose of study medication), the company proposed
population (blood eosinophil count of 150 cells/ul at initiation of treatment and 4 or
more exacerbations in the previous year or were dependent on systemic
corticosteroids) the company restricted population (blood eosinophil count of 150
cells/ul at initiation of treatment and 4 or more exacerbations in the previous
excluding people on maintenance corticosteroids with <4 exacerbations)

e Does the committee consider that a 10 year treatment duration in the model is
appropriate or is lifetime treatment duration more reflective of clinical practice in
England?

e Does the committee consider that utility estimates based on EQ-5D data from the
trials are more appropriate that mapping from SGRQ to EQ-5D? Does the
committee consider that the length of utility decrements for exacerbations from the
MENSA trial to be more appropriate than the estimates from the Lloyd study?

e Does the committee consider that the assumptions around continuation criteria
(that is people treated with mepolizumab continued on treatment unless the
exacerbation rate worsened compared with the previous year) in the model are
appropriate? Does the committee consider the assumption that the effect of
treatment with mepolizumab will remain the same throughout the duration of the
model to be appropriate?

¢ What does the committee consider to be the most appropriate sources for
exacerbation rates in the model, the MENSA trial where exacerbation rates were
measured shortly after initiation of mepolizumab treatment or the COSMOS
extension study where rates of exacerbation were measured for a full year in

patients who had already been on mepolizumab for 32 weeks?

National Institute for Health and Care Excellence 3 0f43

Premeeting briefing — Mepolizumab for treating severe refractory eosinophilic asthma [disease: Issue
date: [month year]



CONFIDENTIAL

e What does the committee consider to be the most appropriate source for asthma
related mortality in the model, the WATSON study where asthma mortality was
measured in age bands18 to 44 years and 45 years and over, therefore assuming
a constant rate of asthma-related mortality for people aged 45 years and over, or
the Roberts study which stratified patients into narrower age bands including for
people aged 65 years?

e Which of the ERG exploratory analyses does the committee prefer?

1 Remit and decision problem

1.1 The remit from the Department of Health for this appraisal was: To
appraise the clinical and cost effectiveness of mepolizumab within its

marketing authorisation for treating severe eosinophilic asthma.
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Final scope issued by NICE Decision problem Company comments ERG comments
addressed in the base
case
Population | Adults with severe eosinophilic Adults with severe A more severe sub- e Population in the scope
asthma refractory eosinophilic population of the anticipated and the company
asthma with a blood licensed indication, mindful submission is “severe
eosinophil count of 2150 | of NHS resources and eosinophilic asthma”,
cells/uL at initiation of current NHS implementation but the marketing
treatment; and 24 of NICE guidance for authorisation for
exacerbations in the omalizumab . mepolizumab is for
previous year or “severe refractory
dependency on eosinophilic asthma”
maintenance oral e ltis unclear how to
corticosteroids mOCS. define the relevant
population in terms of
extent of asthma
severity and extent of
eosinophilia. These are
not explicitly defined in
the scope or the
marketing authorisation
e Concern that
company’s proposed
population is based on
modelling post hoc
analyses.
Intervention [ Mepolizumab (in addition to best As per scope N/A Consistent with the NICE
standard care) scope
Comparators | 1. Best standard care without As perscope N/A Consistent with the NICE
National Institute for Health and Care Excellence 5 0f 43
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mepolizumab

2. For people with severe persistent
allergic IgE-mediated eosinophilic
asthma:

e Omalizumab

scope

Outcomes

Control of asthma

incidence of clinically significant
exacerbations, including those
which require unscheduled
contact with healthcare
professionals or hospitalisation

use of oral corticosteroids

patient and clinician evaluation of
response

lung function

mortality

time to discontinuation
adverse effects of treatment

health-related quality of life.

As per scope

N/A

Consistent with the NICE
scope

National Institute for Health and Care Excellence
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2 The technology and the treatment pathway

2.1 Asthma is a chronic inflammatory respiratory disease associated with
variable airflow obstruction and airway hyper-responsiveness. It is
characterised by exacerbations associated with symptoms such as
breathlessness, chest tightness, wheezing, sputum production and
cough. Allergic asthma is known as ‘IgE mediated’ asthma. Severe
eosinophilic asthma is a subset of asthma that is characterised by
eosinophils in both blood and sputum and by recurrent exacerbations.
Eosinophilia can occur without increased IgE. Eosinophils play a major

role in airway inflammation in asthma.

2.2 Current British guidelines from the British Thoracic Society (BTS) and
Scottish Intercollegiate Guidelines Network (SIGN) recommend a
stepwise approach to treatment in adults. Control is achieved and
maintained by stepping up treatment as necessary and stepping down

when control is good. The guideline steps are as follows:
e Step 1. Inhaled short-acting beta-2 agonist as required.
e Step 2. Add inhaled corticosteroid (200—800 micrograms per day).

e Step 3. Add an inhaled long-acting beta-2 agonist. If control
remains inadequate, increase the dose of the inhaled corticosteroid
to 800 micrograms per day. If there is no response to the inhaled
long-acting beta-2 agonist, stop this drug and increase the inhaled
corticosteroid dose 800 micrograms per day. If control is still
inadequate, try a leukotriene receptor antagonist or slow-release

theophylline.

e Step 4: Consider increasing the dose of inhaled corticosteroid up to

2000 micrograms per day. Consider adding a fourth drug (for
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example, a leukotriene receptor antagonist, slow-release

theophylline or a beta-2 agonist tablet).

Step 5: Use daily corticosteroid tablets at the lowest dose providing
adequate control. Maintain high-dose inhaled corticosteroid at 2000
micrograms per day. Consider other treatments to minimise the use

of steroid tablets. Refer patients to specialist care.
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Figure .1 Treatment pathway from British guideline on the management of asthma.
British Thoracic Society and Scottish Intercollegiate Guidelines Network (October

2014) (company submission page 27)
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NICE technology appraisal guidance 278 recommends omalizumab as
an option for treating severe persistent allergic IgE-mediated asthma as
add-on therapy to optimised standard therapy in people aged 6 years
and older who need continuous or frequent treatment with oral
corticosteroids (defined as 4 or more courses in the previous year), and
only if the company makes omalizumab available with the discount

agreed in the patient access scheme.

The company stated that people with severe refractory asthma are
typically under Step 4 or Step 5, but indicated that the population in step
5 is the focus of this appraisal. The ERG noted that the comparators in

the scope are in line with Step 4 or Step 5 of the guidelines.

Table 2 The technologies

Mepolizumab Omalizumab (Novartis) | Best standard care
(GSK) without mepolizumab

Marketing
authorisation

Indicated as an Indicated as add-on N/A
add-on treatment therapy to improve

for severe control of asthma in
refractory adults and adolescents
eosinophilic 12 years and over and
asthma in adults children aged 6 to 11
years with severe
persistent allergic asthma
who have:

. a positive skin test
or in vitro reactivity to a
perennial aeroallergen

. reduced lung
function (forced
expiratory volume at 1
second [FEV1] less than
80% (in adults and
adolescents)

. frequent daytime
symptoms or night-time
awakenings

. multiple
documented severe
exacerbations despite
daily high-dose inhaled
corticosteroids plus a
long-acting inhaled beta2
agonist.

The marketing
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authorisation states that
omalizumab treatment
‘should only be
considered for patients
with convincing IgE
(immunoglobulin E)
mediated asthma’.

Dosage and 100 mg 75—-600 mg administered | N/A
administration | administered (subcutaneous injection)
method (subcutaneous every 2 or 4 weeks, up to
injection) every 4 a maximum dosage of
weeks 600 mg every 2 weeks.
Exact dosing depends on
serum IgE and weight.
Cost UK list price is UK list price is £256.15 Estimated to be £56.84
(excluding £840.00 per for a 150-mg vial and per cycle
VAT). dose/cycle. £128.07 for a 75-mg vial.
The company has | The company explores
agreed a costs of £617.99 per

confidential patient
access scheme
with the
Department of
Health which
results in a price of

cycle (based on dosing in
TA 278) and £872.22
(based on IMS Health
data) in its submission.
There is a confidential
patient access scheme
reducing the cost to
i per cycle (based

on TA278).

See summary of product characteristics for details on adverse
reactions and contraindications.

3 Comments from consultees

3.1

The patient expert submission included a summary of responses from a

survey of approximately 50 patients with severe asthma. These

comments highlighted that severe asthma is distressing and socially

isolating. Patients often cannot breathe well enough to walk or go to

work, and live in fear because ordinary factors like dust, fragrances or a

common cold can trigger a life threatening attack. This results in a

substantial psychological and economic burden for patients.

3.2

The clinical experts stated that eosinophilic asthma is the most severe

form of asthma and the most difficult to treat. The clinical expert noted

that while corticosteroids were very effective, they were associated with

National Institute for Health and Care Excellence
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long-term complications, and that corticosteroid sparing treatments were
urgently needed. The expert noted that mepolizumab would likely be
given to people characterised by stage 4 or 5 of the British Thoracic
Society criteria with eosinophilia, but that it was not clear what level of
eosinophilia would be appropriate. The clinical expert also noted that
patients should be phenotyped not only on the basis of eosinophilia, but
also from eosinophils obtained from sputum or from bronchoalveolar
lavage because mepolizumab is likely to be most effective in people with
increased levels of eosinophils both in their blood and in their airways.
The expert noted that the more eosiophilic patients are the more likely
they are to benefit. Finally, clinical experts noted that if mepolizumab is
prescribed, clinicians will need to establish compliance with inhaled

treatment.

Patient experts highlighted that severe eosinophilic asthma does not
respond to standard treatment and requires more intensive and
expensive therapies to control symptoms to prevent attacks,

hospitalisations and deaths.

With regard to availability, the clinical experts stated that they expect
mepolizumab to be used only in the specialists setting because of the
high cost of the drug and because clinicians in tertiary care can
phenotype patients, and have experience managing severe asthma. No
additional resources or staff training in specialist centres is expected
unless the definition of eosinophilic asthma requires broncoalveolar

lavage.

Clinical-effectiveness evidence

The company conducted a systematic literature review and identified 3
key randomised controlled trials: DREAM, MENSA and SIRIUS. The
company also provided supportive evidence from early studies (SB-
240563/006, CRT110184, and SB-240563/046), and extension studies
(COLUMBA and COSMOS).
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4.2 MENSA (n=576) was a multicentre (including UK), phase llI,
randomised, double-blinded trial that compared mepolizumab (100mg or
75mg once every 4 weeks) with placebo for 32 weeks. The population
included people aged 12 years and older with severe refractory
eosinophilic asthma on high dose oral corticosteroids and a history of 2
or more exacerbations in the previous 12 months. All people in the trial
had a blood eosinophil level of >300 cells/pL in the 12 months prior to
screening or >150 cells/pL at screening. Eosinophil count is a blood test
that measures the quantity of the white blood cell eosinophils in the
body. In clinical practice, a normal blood sample reading will show fewer

than 350 eosinophil cells per microliter of blood).

4.3 DREAM (n=616) was a multicentre (including UK) phase Ilb,
randomised, double blind trial comparing mepolizumab (75mg, 250mg
and 750mg once every 4 weeks) with placebo for 52 weeks. The
inclusion criteria was similar to MENSA, including people aged 12 years
and older with severe refractory eosinophilic asthma on high dose oral
corticosteroids and a history of 2 or more exacerbations in the previous
12 months. However, eosinophilic airway inflammation could be
demonstrated by elevated blood eosinophils of 2300 cells/uL; elevated
sputum eosinophils of 23%; elevated fractional exhaled nitric oxide
(FeNO) of 250 ppb; or deteriorating asthma control after reducing the
maintenance dose of either inhaled corticosteroids or oral corticosteroids

by <25% in the previous 12 months.

4.4 SIRIUS (n=135) was a multicentre (including UK), phase Ill, randomised,
double-blinded trial that compared mepolizumab 100mg once every 4
weeks, with placebo for 24 weeks. The population included people aged
12 years and older with severe eosinophilic asthma who required regular
treatment with maintenance systemic corticosteroids and high-dose
inhaled corticosteroids. All patients in the trial had a blood eosinophil
level of >300 cells/pL in the 12 months prior to screening or >150

cells/pL at screening. The study included an initial phase in which
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patients had their corticosteroids optimised; only patients on a stable

dose of corticosteroids were randomised.

4.5 The primary outcome in MENSA and DREAM was the reduction of
clinically significant exacerbations of asthma, defined by worsening of
asthma which required use of systemic corticosteroids and/or
hospitalisation and/or emergency department visits. People did not have
to be treated with systemic corticosteroids at the start of the trials. The
primary outcome in SIRUS was the reduction in use of oral
corticosteroids during weeks 20 to 24 compared with baseline (see ERG

report table 5, page 38).

4.6 The company presented clinical and cost-effectiveness results for the
population termed the modified intention-to-treat (ITT), that is, all trial
patients who were randomised and received at least one dose of study
medication. The company did no interim analyses other than for safety.
To test the efficacy of mepolizumab for clinically significant
exacerbations, the company analysed the data using a negative binomial
model adjusting for treatment group, baseline maintenance oral
corticosteroids (yes vs. no), region, exacerbations in the year prior to the
study and baseline % predicted (pre-bronchodilator) forced expiratory
volume in 1 second (FEV+1). with time on treatment as an offset variable
to denote the exposure period. The company included data for patients
who withdrew up to the time of withdrawal; for missing data thereafter,
the company assumed that ‘future’ exacerbations for those who
withdraw can be predicted from their rates of exacerbation prior to
withdrawal and from patients on the same treatment. The company
controlled for multiple testing. The company also analysed
mepolizumab’s effect on the rate of exacerbations requiring
hospitalisation or emergency department visits. As the primary endpoint
of SIRIUS was decrease in corticosteroid use rather than rate of
exacerbation, the company analysed mepolizumab’s effect on the
reduction of daily oral steroid dose during weeks 20-24 compared to

dose determined during optimisation phase adjusted for region, number
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of years on oral steroids (<5 years versus =5 years), and baseline oral

steroid dose. .

4.7 The company stated that subgroups with more severe disease were
likely to benefit more from treatment with mepolizumab and presented
results. The company defined the subgroups via post-hoc modelling and
subgroup analyses of DREAM and MENSA. The company carried out
multivariate analysis to identify which people had the most frequent
number of exacerbations with the goal of limiting analyses to these
people. The covariates considered were gender, age, weight, region,
baseline % predicted FEV1, airway reversibility, number of
exacerbations in the previous year, baseline blood eosinophil count,
baseline use of maintenance oral corticosteroids, and IgE level. The
company stated that baseline blood eosinophil count most strongly
predicted treatment response. Figure 2 shows that in the post hoc
modelling analysis of people with a blood eosinophil count of 2150
cells/ul when starting treatment, the DREAM trial indicated a 30% or
more reduction in exacerbations for mepolizumab compared with
placebo and the MENSA trial indicated a 39% or more reduction in
exacerbations for mepolizumab compared with placebo. Additional
predictive modelling showed that patients with a higher historic
exacerbation rate (24 in the previous 12 months) experienced a greater
numerical reduction in exacerbations per annum than those with fewer

exacerbations (<4).

Figure 2: Predicted rate of exacerbations by baseline blood eosinophil count in
the ITT populations of DREAM (Study 997) and MENSA (Study 588) (source

Figure 7 on page 77 of the company submission).
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4.8 Based on these results, the company proposed a preferred population
for its base-case analysis: adults with severe refractory eosinophilic
asthma with a blood eosinophil count of 2150 cells/pL at initiation of
treatment; and =24 exacerbations in the previous year and/or dependency
on systemic corticosteroids (regardless of number of exacerbations).
The company stated that although the modified ITT population is likely to
benefit from mepolizumab irrespective of eosinophil levels, the benefits
will be greater in the company’s chosen subgroup and will ensure an
efficient use of NHS resources. The company stated that clinical experts
considered that they could identify these patients, and that these
patients were representative of the UK population severe refractory
eosinophilic asthma.

4.9 The company stated that people who receive systemic corticosteroids
represent a population with very severe disease and therefore should be
included regardless of how many exacerbations they have had in
previous year. However, the company highlighted that benefits of
reducing corticosteroid exposure are not fully captured in clinical and
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cost-effectiveness analyses. The company separately presented results
for people with a blood eosinophil count of 2150 cells/uL at initiation of
treatment and =4 exacerbations in the previous year and/or dependency
on systemic corticosteroids (regardless of exacerbations) (its proposed
population), and its proposed population excluding those on systemic
corticosteroids with <4 exacerbations in the previous year. Additionally,
in response to a request by the ERG, the company also presented
results for people with a blood eosinophil count of 2150 cells/pL at
initiation of treatment and on systemic corticosteroids with <4

exacerbations in the previous year.

ERG comments

4.10 The ERG stated that the committee should interpret with caution the
post- hoc modelling analysis used to identify the company’s proposed
population. The ERG noted that its clinical advisors agreed that a
threshold of 24 previous exacerbations was appropriate. However, they
questioned a blood eosinophil threshold of 2150/pL, because it is a
relatively low count within the normal range, and because eosinophil
levels can fluctuate. Instead, the advisors suggested a blood eosinophil
threshold of 300/uL in the previous 12 months. The ERG noted that the
European Medicines Agency stated that eosinophil levels were not
sufficiently predictive to justify a specific cut-off within the marketing
authorisation for mepolizumab. The ERG highlighted that the post hoc
modelling analysis showed that when using a threshold of 2300/uL in
previous 12 months, the reduction in exacerbations was smaller for
those with 2300/pL, which is counter-intuitive (see figure 2 above). The
ERG therefore questioned whether the findings for the 2150/uL threshold

may be due to chance or confounding.

4.11 The ERG was satisfied that the company included all relevant studies in
its submission. The ERG noted that the duration of the trials were
relatively short at 24 to 52 weeks. The ERG questioned the extent to
which SIRUS reflected clinical practice in England because the trial
excluded patients if they were not able to achieve a stable dose of oral

National Institute for Health and Care Excellence 17 of 43

Premeeting briefing — Mepolizumab for treating severe refractory eosinophilic asthma [disease: Issue
date: [month year]



CONFIDENTIAL

corticosteroids. The ERG also noted that the primary outcome in
DREAM and MENSA (clinically significant exacerbations) was a
composite outcome which includes using systemic corticosteroids (or
double maintenance dose) and/or hospitalisation and/or hospital
emergency department visits. The ERG noted that loss to follow-up
between treatment groups and the proportion of patients withdrawing
because of adverse events was similar across treatment groups in all of

the trials.

4.12 The ERG noted the company’s comment that that there were no
important differences in patient demographic and baseline
characteristics between treatment groups in DREAM and MENSA for the
ITT population (see page 66 of the company’s submission for further
details), but the ERG noted that data was provided for the whole trial,
rather than by treatment group. The ERG noted that there were some
differences between treatment groups in the SIRIUS ITT population, for
example gender and duration of asthma. However it stated that there
were no differences in patient characteristics which consistently favoured

a particular treatment group.

413 All 3 trials reported data on clinically significant exacerbations with or
without hospitalisation). The results for intravenous mepolizumab 75mg
compared with placebo from MENSA and DREAM, and for
subcutaneous 100mg mepolizumab compared with placebo from SIRIUS
and MENSA are reported in table 3 and table 4. The recommended dose
of mepolizumab is 100 mg administered subcutaneously once every 4
weeks. The EMA deemed that this was bioequivalent to 75 mg
administered intravenously once every 4 weeks. However, the incidence
of injection site reactions is higher for mepolizumab administered
subcutaneously (8%) than intravenously (1.7%) but these are non-
serious and the majority resolved within a few days; 2 patients withdrew
due to injection site reactions. The company presented pooled results
from the 75mg IV arm and 100mg SC arms of MENSA to increase the
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certainty in the treatment effectiveness and used these pooled results in

its meta-analyses and in the model.

4.14 The results show that mepolizumab reduces the rate of clinically
significant exacerbations compared with placebo in the ITT populations
of all the trials, and that the results were statistically significant. For the
company’s proposed population, mepolizumab reduced the rate of
clinically significant exacerbations compared with placebo in DREAM
and MENSA but not in SIRIUS.

Table 3 Results for clinically significant exacerbations for mepolizumab

compared with placebo (source: Table 14 on page 51 of the ERG report)

Modified ITT Company Company proposed
population proposed population excluding
Mepolizumab population people on maintenance
vs.placebo Mepolizumab vs. | corticosteroids with <4
placebo exacerbations
Rate ratio,( 95% Rate ratio,( 95% Mepolizumab vs.
Confidence interval) Confidence Placebo
interval) Rate ratio
(95 % Confidence
interval)
MENSA (75mg) 0.53 (0.39t0 0.71) | 0.40 (0.24 to 0.67) 0.39 (0.22 t0 0.68)
I\
MENSA (100mg) | 0.47 (0.35t0 0.63) | 0.50 (0.32to0 0.78) 0.39 (0.23 t0 0.67)
SC
MENSA pooled 0.50 (0.39 t0 0.64) Not reported Not reported
(75 IV and 100mg
SC)
DREAM (75mg 0.52 (0.39t0 0.69) | 0.36 (0.24 to 0.55) 0.31 (0.18 t0 0.53)
V)
SIRIUS (100mg | 0.68 (0.47 to 0.99; p 0.77 (0.51 to 0.81 (0.40 to 1.64; pa
SC) value 0.042) 1.17;p value value 0.556)
0.222)
DREAM +MENSA | 0.51 (0.42t0 0.62) | 0.41 (0.31 to 0.55) 0.35 (0.25 to 0.50)
(75mg IV or
100mg SC)
DREAM Not possible 0.50 (0.40 to 0.64) 0.42 (0.30 to 0.57)
+MENSA+SIRIUS
(75mg IV or
100mg SC)
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e The modified intention-to-treat (ITT) population ( all trial patients who were randomised and
received at least one dose of study medication), the company proposed population (blood
eosinophil count of 150 cells/pl at initiation of treatment and 4 or more exacerbations in the

previous year or were dependent on systemic corticosteroids)

Table 4 Results for exacerbations requiring hospitalisation for mepolizumab

compared with placebo (source: Table 15 on page 54 of the ERG report)

ITT population Company Company proposed
Mepolizumab proposed population excluding
vs.placebo population people on maintenance
Mepolizumab corticosteroids with <4
Rate ratio,( 95% vs. placebo exacerbations
Confidence Rate ratio, ( Mepolizumab vs. Placebo
interval; p-value) 95% Rate ratio
Confidence (95 % Confidence interval;
value)
MENSA (75mg 0.61(0.23 to 0.28 (0.05 to 0.19 (0.03 to 1.31)
V) 1.66) 1.45)
MENSA pooled 0.31(0.11to 0.55(0.15to 0.49 (0.11t0 2.11)
(100mg SC) 0.91) 2.03)
MENSA (75 IV or 0.44 (0.19to Not reported Not reported
100mg SC) 1.02)
DREAM (75 IV 0.61(0.28 to 0.45(0.14 to 0.50(0.13 to 1.97)
mg) 1.33) 1.43)
DREAM +MENSA |  0.50 (0.28 to 0.44 (0.19to 0.43 (0.16to 1.12)
(75mg IV or 0.89) 1.02)
100mg SC)

e The modified intention-to-treat (ITT) population ( all trial patients who were randomised and

received at least one dose of study medication), the company proposed population (blood

eosinophil count of 150 cells/pl at initiation of treatment and 4 or more exacerbations in the

previous year or were dependent on systemic corticosteroids)

4.15 The primary outcome in SIRIUS was the percentage of patients who
reduced their corticosteroids dose during weeks 20 to 24 compared with
their baseline dose of corticosteroids, while maintaining asthma control.
People receiving mepolizumab were more likely to reduce their
corticosteroids compared with placebo with an odds ratio of 2.39, (95%
Cl1 1.25 to 4.56) in the modified ITT population, 1.81 (95% CI 0.86, 3.79)
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in the company’s proposed population and 2.75 (95% CI 0.72, 10.59) in
the company’s proposed population excluding people on maintenance
corticosteroids with <4 exacerbations. None of these results were

statistically significant.

4.16 A range of secondary outcomes all reflecting corticosteroid dose
reduction was also reported in SIRIUS at week 20 compared to baseline.
For example in the company’s proposed population 48% of people
treated with mepolizumab reduced their corticosteroid dose by at least
50% compared with 38% for placebo (OR 1.60, 95% CI 0.70 to 3.64)
and 13% of people treated with mepolizumab stopped taking
corticosteroids compared with 8% with placebo (OR 1.35, 95% CI 0.32
to 5.78). For further details see Table 23 on page 63 of the ERG report.

417 The company acknowledged that its smaller proposed population may
not be adequately powered to find that mepolizumab reduces the
occurrence of rarer events, for example exacerbations requiring
hospitalisation, but stated that the trend was in line with the modified ITT

population results.
Health-related quality of life (HRQoL)

418 Health related quality of life was assessed in DREAM using the EQ-5D
utility index. EQ-5D data were collected at screening and at 4 weekly
intervals until week 52. The mean change from baseline EQ-5D score at
Week 52 was 0.07 for placebo and 0.08 for mepolizumab 75mg in the
modified ITT population. The company highlighted that at baseline
approximately a third of patients in DREAM reported an EQ-5D utility
score of 1.0, which does not reflect the impact of severe asthma on the
quality of life of this patient population and meant that for this group of
patients no improvement in health status was possible as a result of
mepolizumab treatment. This is likely because the EQ-5D does not
include a recall period. The company also noted that for patients
experiencing = 4 exacerbations in the previous 12 months the EQ-5D
differential between mepolizumab and placebo was worse than in the
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modified ITT population. The company stated that this suggests that EQ-

5D is not an appropriate measure in severe asthma. The phase 3
MENSA and SIRIUS trials included the St George’s Respiratory

Questionnaire (SGRQ), a disease specific questionnaire designed to

measure health impairment in patients with asthma. The SGRQ

demonstrated statistically significant improvement with mepolizumab in
both MENSA and SIRIUS (see ERG report table 18, page 58). The
company stated that the minimal clinically important difference for SGRQ
is 4 units and the differences in MENSA and SIRIUS range from 5 to 13

units for all 3 populations. The company noted that decrement of quality

of life experienced during an exacerbation and fear of an exacerbation

would not have been captured in these estimates.

4.19

Additionally, the trials included the Asthma Control Questionnaire (ACQ)

measuring the mean change in ACQ score from baseline at the end of

the study period. The results are presented in table 5 below. The

company stated that the minimum clinically important difference for the

ACQ questionnaire is 0.5 and therefore the results indicate that the

company’s proposed population experiences greater benefit from

mepolizumab treatment compared with the modified ITT population.

Table 5 Results for the mean change in ACQ score from baseline (source:
Table 19 on page 59 of the ERG report)

Modified ITT
population

Mepolizumab vs.
placebo

Change in ACQ
score,( 95%
Confidence interval)

Company proposed
population
Mepolizumab vs.
placebo

Change in ACQ
score,( 95%
Confidence interval)

Company proposed
population excluding
people on maintenance
corticosteroids with <4
exacerbations

Mepolizumab vs.
Placebo

Change in ACQ score

(95 % Confidence
interval)

MENSA (75mg) -0.42 (-0.61 to -0.23) -0.54 (-0.86 to - -0.72 (-1.10 to -0.33)
0.23)
MENSA (100mg) | -0.44 (-0.63 to -0.25) -0.79 (-1.09 to - -0.96 (-1.33 to -0.59)
0.49)
MENSA pooled -0.43 (-0.59 to -0.26) N/R N/R
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(75 and 100mg)

DREAM (75mg)

-0.16 (-0.39 to -0.07)

-0.17 (-0.65 to 0.30)

-0.47 (-1.09 to 0.16)

( 75mg or 100mg)

SIRIUS (100mg) | -0.52 (-0.87 to -0.17) -0.65 (-1.06 to - -0.88 (-1.71 t0 -0.05)
0.24)

DREAM +MENSA | -0.34 (-0.48 to -0.20) -0.56 (-0.79 to - -0.76 (-1.05 t0 -0.47)
(75mg or 100mg) 0.33)

DREAM Not possible -0.58 (-0.79 to - -0.78 (-1.05 to -0.50)
+MENSA+SIRIUS 0.38)

Indirect comparison

4.20

To estimate the effectiveness of mepolizumab compared with

omalizumab, the company conducted an indirect treatment comparison,
using data from MENSA and DREAM. The company explained that the

indirect comparison was only conducted in the modified ITT population

as opposed to the company’s proposed population, because it did not

have access to individual patient data for omalizumab. The company

noted that omalizumab was a comparator for a small overlap population

of patients who exhibit both allergic (IgE) and eosinophilic phenotypes of

severe asthma. The company presented 3 approaches to identify the

overlap population (see company submission page 129) and considered

that including the full MODIFIED ITT populations for both mepolizumab

and omalizumab would be most balanced and inclusive. This includes

omalizumab eligible patients (with 21 systemic corticosteroid treated

exacerbations in the previous 12 months) and all mepolizumab eligible

patients irrespective of whether they are omalizumab eligible (with =2

systemic corticosteroid treated exacerbations in the previous year).

4.21

In the absence of head-to-head trials comparing mepolizumab and

omalizumab, data from the INNOVATE and EXTRA omalizumab trials

were used to form a network to compare the treatment effects of

mepolizumab, omalizumab and standard of care for three outcomes: (i)

clinically significant exacerbations; (ii) exacerbations requiring

hospitalisation, and; (iii) change from baseline in predicted FEV1.

Separate NMAs were undertaken for each outcome. The INNOVATE

National Institute for Health and Care Excellence
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(n=419) and EXTRA (n=850) were a phase 3 randomised, placebo-
controlled, double-blind studies comparing omalizumab with placebo.
The INNOVATE study included people with inadequately controlled
severe persistent allergic asthma and the EXTRA study included people
with inadequately controlled moderate to severe asthma. Two additional
open-label randomised controlled trials of omalizumab (Niven 2008 and
EXALT) were included in secondary analyses. Only the results using the
double-blind studies and incorporating results for both mepolizumab

75mg and 100mg are presented here (see section 4.10).

Figure 3. Network meta-analysis diagram for clinically significant
exacerbations (mepolizumab 100mg and 75mg, double blind trials) Figure 20

on page 139 of the company’s submission

2 studies 2 studies
'MENSA’ MEA115588 INNOVATE' Humbert 2005
‘DREAM’ MEA 112997 "EXTRA’ Hananla 2008

4.22 The company conducted the indirect treatment comparison using a
Bayesian random-effects method and a fixed-effects method. The results
from the company’s base case network analysis are presented in table
6. The company acknowledges that the results should be treated with
caution since only a small proportion of patients in the mepolizumab and
omalizumab trials were eligible for both treatments, and study
populations differed in terms of severity. However, the company states
that in patients who are eligible for both drugs, mepolizumab would be at

least as effective as omalizumab.

Table 6 Results of the company’s network meta-analysis for mepolizumab

compared with omalizumab (modified ITT overlap population, double blind
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RCTs, mepolizumab 75mg and 100mg) Source: Table 44 on page 98 of the

ERG report
Outcome Model Population 3
Mean / median risk ratio (MD) or rate ratio (RR) (95%
credible interval)
Clinically Fixed effects RR 0.664 (0.51 to 0.86)
significant

exacerbations

Random effects

RR 0.664 (0.28 to 1.50)

Exacerbations
requiring
hospitalisation

Fixed effects

RR 0.932 (0.35 to 2.49)

Random effects

RR 0.937 (0.29 to 3.06)

Change from
baseline in %
predicted FEV

Fixed effects

MD 0.645 (-2.65 to 3.9)

Random effects

MD 0.653 (-2.88 to 4.23)

ERG comments

4.23

The ERG stated that the methods of indirect comparison were
appropriate. The ERG noted that there was heterogeneity in the trials
including that the proportion of people with severe asthma differed
between the mepolizumab and omalizumab trials, with a greater
proportion of people with severe asthma in the mepolizumab trials. The
ERG considered that this may lead to a biased estimate in favour of
mepolizumab because a higher treatment effect would be expected in a
more severe asthma population. The ERG also considered that given
the concerns over heterogeneity between studies, a random effects
model would be more appropriate for all scenarios and endpoints and
the results of the fixed effects network meta-analysis should be

interpreted with caution.

Adverse effects of treatment

4.24

National Institute for Health and Care Excellence

The company presented adverse event data from DREAM, MENSA and
SIRIUS. Based on a pooled analysis, the following adverse events were
more than twice as frequent for mepolizumab compared with placebo:
eczema (RR 5.34, 95% CI 1.25 to 22.78), nasal congestion (RR 2.62,
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95% CI1 0.89 to 7.72) and dyspnoea (RR 2.2, 95% CI1 0.78 to 6.20). The
incidence of drug-related adverse events was 16% in the placebo group
compared with 23% in the mepolizumab 100 mg SC group and 18% in
the mepolizumab 75 mg IV group. The most frequently reported drug-
related adverse events in the placebo and mepolizumab 100 mg SC and
75 mg IV groups were headache (2%, 5%, and 3%, respectively) and
injection site reaction (3%, 6%, and 2%, respectively).The company
stated that safety profile is similar to standard of care, with the exception

of an increased rate of injection site reactions with mepolizumab.

The company also presented data on adverse events for mepolizumab
100mg SC from the COSMOS and COLUMBA studies, both single arm
open label extension studies for the MENSA and SIRIUS trials and the
DREAM trial respectively. In both studies the most frequent adverse
events were nasopharyngitis (30% COSMOS, 26% COLUMBA), upper
respiratory tract infection (16% COSMOS, 13% COLUMBA), headache
(14% COSMOS, 21% COLUMBA) and injection site reactions (4%
COSMOS, 9% COLUMBA).

ERG comments

4.26

5

The ERG noted that mepolizumab appears to be generally well tolerated
in severe eosinophilic asthma patients. However, there was only a small
amount of long-term safety data available for mepolizumab. The ERG
noted that 5%-6% of patients on 100mg mepolizumab developed anti-
mepolizumab antibodies, but the company stated that this did not
discernibly impact upon the pharmacokinetics and pharmacodynamics of

mepolizumab in the majority of patients.

Cost-effectiveness evidence

Model structure

5.1 The company submitted a de novo Markov model to assess the cost-
effectiveness of mepolizumab compared with standard care and
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compared with omalizumab. For the comparison with standard care, the

company presented results for:

o the modified ITT population (defined by a blood eosinophil count
of 2150 cells/uL at initiation of treatment or 2300 cells/uL in the

prior 12 months; and =2 exacerbations in the previous year),

e the company’s proposed population (blood eosinophil count of
150 cells/ul at initiation of treatment and 4 or more exacerbations
in the previous year or were dependent on systemic

corticosteroids; representing [JJJij of the MENSA population) and

e the company’s proposed population excluding people on

maintenance corticosteroids with <4 exacerbations.

For the comparison with omalizumab, the company presented results
based on the modified ITT overlap population rather than in its proposed
population because it did not have access to patient level data for

omalizumab.

5.2 The mean age for patients in the model was 50.1 years. The model used
a lifetime horizon, with a cycle length of 4 weeks. The company
discounted costs and benefits at 3.5% per year and did not apply a half
cycle correction. The company stated that costs were from the

perspective of the NHS and Personal Social Services.

The model had 4 health states:

off treatment,

on treatment pre-continuation assessment,

on treatment post-continuation assessment, and
death.

People treated with mepolizumab or omalizumab entered the model in
the health state ‘on treatment pre-continuation assessment’ and
remained there until assessed at 12 months if taking mepolizumab or 16

weeks if taking omalizumab. Patients transitioned to the ‘on treatment
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post-continuation assessment’ state if they met the criteria to continue
treatment or otherwise to the ‘off treatment’ state. Patients in the ‘off
treatment’ health state remain there until death, and the company
assumed that patients treated with standard care start in this health
state. Patients in the ‘on treatment post-continuation assessment’ state
remain there until they stop treatment die. Treatment duration in the
base case was assumed to be 10 years, with a yearly 10% attrition rate
after 1 year. Of note, the company assumed that the treatment benefit
observed with mepolizumab continues for the duration of the model. The
company consider that exacerbations decrease utility, increase risk of
death, increase costs, with a health state (rather than being separate
health states per se). During each cycle patients may experience one of

the three types of clinically significant exacerbations:
1. an exacerbation requiring treatment with oral corticosteroids
2. an exacerbation requiring an emergency department visit, or

3. an exacerbation requiring hospitalisation.
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Figure 3 Model Structure (Source: Figure 10 on page 110 of the ERG report)

on treatment,
post continuation
assessment

on treatment,
pre continuation
assessment

dead

off treatment

Model details

5.3 The company based the effectiveness of mepolizumab compared with
standard care on the clinically significant exacerbation rates from the
MENSA trial. Until patients are assessed at 12 months to decide if
treatment should continue, the company assumed that people on
mepolizumab experience the mean treatment effect for people
randomised to mepolizumab in MENSA. Beyond this, the company used
patient level data from MENSA at 32 weeks for patients who met the
criteria to continue beyond 12 months. Patients who do not meet the
criteria to continue get standard care and experience the exacerbation

rates of the standard care group (see Table 7 below).
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Table 7 Clinically significant exacerbation rates used in the company’s model
comparing mepolizumab with placebo (Source: Table 51 on page 1110of the
ERG report

Modified | company
ITT proposed Company proposed population
population excluding people on
Technology maintainance corticosteroids
with < exacerbations
4 weekly | 4weekly 4 weekly rate
rate rate
Standard care 0.134 0.239 0.204
Add-on mepolizumab
assessment)
Add-on mepolizumab
assessment)

Data from MENSA tria |,mepolizumab 75mg IV or 100mg SC

5.4 For the comparison with omalizumab, the company obtained the
effectiveness estimates for clinically significant exacerbation rates
compared with standard care from the company’s fixed effects network
meta-analysis up until the point at which patients would be assessed for
continuing (or not) (at 52 weeks for mepolizumab and at 16 weeks for
omalizumab) and then applied the rates from the MENSA trial for

mepolizumab and from INNOVATE for omalizumab.

Table 8 Clinically significant exacerbation rates for the ITT population used in
the company’s model comparing mepolizumab with standard care (Source:
Table 53 and 54 in the ERG report)

Rate ratio vs.

Placebo 4-weekly rate
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Add on mepolizumab
pre-continuation
assessment

0.496 (

0.066

Add on mepolizumab
post-continuation
assessment

0.316(

0.042

Add on omalizumab pre-
continuation assessment

0.746

0.101

Add on omalizumab post
continuation
assessment

0.373

0.050

5.5 In the model, the company assumed that a patient could die from

asthma only after a clinically significant exacerbation. In the base case

analysis, the company chose mortality rates following exacerbations

involving hospitalisation from a study in patients hospitalised for acute

severe asthma by Watson et al., which it supplemented with relative

rates of asthma-related mortality outside of hospital reported in a report

by the National Review of Asthma Deaths . The company assumed in its

model that patients may die of other causes and used age-dependent

transition probabilities both for general mortality and asthma related

mortality.

5.6 The company obtained utility values for mepolizumab by mapping St

George's Respiratory Questionnaire scores (SGRQ) in the MENSA trial

to EQ-5D. The mapping algorithm was based on a population with

chronic obstructive pulmonary disease (not eosinophilic asthma). The

company explored EQ-5D values directly from the DREAM trial in a

scenario analyses. The company assumed that the utility estimates for

omalizumab were the same as those of mepolizumab. The company

looked to Lloyd et al for disutilities associated with exacerbations of 0.10

(requiring oral corticosteroids) and 0.20 (requiring hospitalisations). The

company assumed that an exacerbation leading to an emergency

department visit would have the same disutility as an exacerbation

requiring oral corticosteroids (0.10). The company did not include
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adverse reactions in the model because of the small differences

between treatment groups.

Table 9 Utility estimates used in the model compared to directly measured
EQ5D scores from the DREAM trial (Source: Table 56 on page 116 of the ERG

report)

Company proposed
population excluding
people on maintainance
corticosteroids with <
exacerbations

Company proposed

ITT population
population

Utility score
Utility score

(Standard error)

Utility score (Standard error)

(Standard error)

SGRQ- SGRQ-
EQ-5D SGRQ-mapped EQ-5D mapped EQ-5D mapped
Mepolizumab:
pre- 0.802 0.793 0.827 0.777
continuation | (0.005) | 0-796(0.010) 1 0.829(0.009) | 5051y | (0.007) | (0.017)
assessment
Standard care 0.794 0.682 0.785 0.708
(0.005) 0.738 (0.015) 0.797 (0.011) (0.038) (0.009) (0.029)
Mepolizumab:
post- 0.824 0.805 0.837 0.795
continuation | (0.006) | 0:806(0.009) | 0834(0.012) | 518y | (0l009) | (0.016)
assesment
57 The company included the following costs in its model: drug acquisition

National Institute for Health and Care Excellence

costs, administration costs, monitoring costs and costs associated with
managing exacerbations. The cost of mepolizumab per 4-weekly cycle
was assumed to be equal to the price of a 100mg mepolizumab vial,
which is administered once every four weeks. The company included the
price based on the confidential patient access scheme for mepolizumab
in the model. The components of standard care the company based on
MENSA and included in the model at list price. The company included
the list price for omalizumab because it did not have access to the
confidential patient access scheme (discount) price for omalizumab.

whereas the ERG presented analyses comparing mepolizumab and
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omalizumab based on their discounted prices. The exact dose of
omalizumab depends on weight and IgE level and the company
calculated this using 2 different approaches, one incorporating data
measuring the dosing distribution of omalizumab in England (resulting in
costs of £872.22 per cycle per person) and the other based on the NICE
mutiple technology appraisal for omalizumab (resulting in costs of
£617.99 per cycle per person). A detailed description of the costs in the

model is presented on pages 210-16 of the company submission

ERG comments

5.8 The ERG stated that its clinical advisers considered that a lifetime
duration of mepolizumab was more plausible, because there is no fixed
treatment stopping rule in clinical practice. The ERG therefore
considered that 10 year stopping rule in the model was inappropriate,

and performed exploratory analyses (see section 5.22 and 5.23).

59 The ERG had concerns around the stopping rule in the model. The ERG
stated that the company proposed continuing treatment unless a
patient’s rate of exacerbation increases. This would mean that a
subgroup of patients remain on treatment even when not improving,
which may not be aligned with clinical practice. The ERG requested that
the company present exploratory analyses linking the continuation
criteria with improvement in exacerbations. But, the company was not
willing to quantify improvement in terms of fewer exacerbations because
some patients on maintenance oral corticosteroids may not have fewer
exacerbations but instead may take lower doses of corticosteroids. The
ERG also noted that patients who do not continue mepolizumab
experience the same rates of exacerbation as patients in the standard
care group which the ERG believes would underestimate the

exacerbation rate in this subgroup.

5.10 The ERG stated that the rates of exacerbation chosen by the company
for patients who continue mepolizumab could be inappropriate. The ERG

noted that these rates were measured in the MENSA trial shortly after
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patients started treatment, and so might not reflect the long-term
effectiveness of mepolizumab. In contrast, the COSMOS study
measured rates of exacerbation for a full year in patients who had
already been on mepolizumab for 32 weeks. This would also account for
the seasonal nature of asthma exacerbations. The percentage of
MENSA patients that went on to participate in COSMOS equals those
meeting the continuation criteria in the modified ITT population of
MENSA (90.1% vs 90.9%). The ERG requested that the company to
present exploratory analyses using more plausible data from COSMOS.
The company declined stating that the exacerbation rate in COSMOS in
patients treated with mepolizumab during MENSA (0.9) was similar to
that measured in the ITT population in MENSA (0.877). The ERG
agreed, but noted that the exacerbation rates are different to the rate
used in the model for patients on mepolizumab meeting the continuation
criteria (0.55 in the ITT population). The ERG also considered that the
SIRIUS study better estimated the rate of exacerbations in people
treated with oral corticosteroids than the MENSA trial, as the specific
population in the SIRIUS trial was people with severe eosinophilic
asthma who required regular treatment with maintenance systemic
corticosteroids and high-dose inhaled corticosteroids. The ERG
performed exploratory analyses including the exacerbation rates from
COSMOS and SIRIUS (see section 5.22 and 5.23).

5.1 The ERG stated that it would have been more appropriate for the
company to model the directly-obtained EQ5D utility estimates from the
DREAM trial, according to the NICE reference case. The ERG
questioned mapping data from people with chronic obstructive
pulmonary disease rather than asthma. The ERG also noted that the
length of utility decrement from exacerbations was based on a study by
Lloyd which assumed a four-week utility decrement. The ERG also noted
that Lloyd did not report the disutility estimated for exacerbations
requiring a visit to an emergency department. The ERG noted that using

the average length of the exacerbations in MENSA instead of the length

National Institute for Health and Care Excellence 34 of 43

Premeeting briefing — Mepolizumab for treating severe refractory eosinophilic asthma [disease: Issue
date: [month year]



CONFIDENTIAL

of exacerbations based on Lloyd et al would have been more
appropriate. The ERG presented exploratory results varying these

assumptions (see section5.22 and 5.23.)

5.12 The ERG considered that the company should have used the mortality
rate for asthma from the Roberts study rather than the Watson study.
The ERG explained that the Watson study measured asthma-related
mortality at ages 18 to 44 years and 45 years and over; therefore, the
study assumed a constant rate of asthma-related mortality for people
aged 45 years and over. The ERG considered that the Roberts study
provided more accurate asthma mortality estimates because it stratified
patients into narrower age bands. including for people aged 65 years
and over. To cite, the ERG noted that the asthma-related mortality rate
was approximately six times higher in the 65 years and over group than
that in the 45-54 years age group in the Roberts study. The ERG
considered that the Watson study overestimated mortality between the
ages of 45 and 65 years and underestimated mortality in people 65
years and over. The ERG concluded that because the median age of the
patients in the model was 50.1 years, and because the model treatment
duration was 10 years, then the model likely overestimated the asthma -
related mortality during the treatment period, thereby also overestimating

the benefits of mepolizumab (see section 5.22 and 5.23).

Company's base-case results and sensitivity analysis

5.13 The base-case results for the company’s comparison of mepolizumab
with standard care are presented in table 10. For the company’s
proposed population, the incremental cost-effectiveness ratio (ICER)
was £19,526 per quality adjusted life year (QALY) gained. The base-
case results for the company’s comparison of mepolizumab with
omalizumab in the ‘overlap population’ are presented in table 11. These
results have been calculated by the ERG using the company’s
assumptions while applying the confidential patient access schemes for

both mepolizumab and omalizumab.
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Table 10 Company’s base case results for mepolizumab (using PAS price)

compared with standard care (Source Table 60 on page 119 of the ERG

report)
Company proposed
population e_xclt_xdmg Company proposed
. people on maintainance lation
ITT population corticosteroids with <4 popuiatio
exacerbations
Mepo SoC Mepo Mepo SoC Mepo Mepo SoC Mepo
vs. SoC vs. SoC vs. SoC
Deterministic results
caLys [N HE B B B B B B e
costs(f) I HE HE B B B I BN
ICER £31,659 £15,394 £19,526
Probabilistic results
caLys [N HE B B B B B B e
costs(f) I HIE HE B B B I B
ICER £31,692 £15,478 £19,511

e The intention-to-treat (ITT) population ( all trial patients who were randomised and received at

least one dose of study medication), the company proposed population (blood eosinophil count of

150 cells/pl at initiation of treatment and 4 or more exacerbations in the previous year or were

dependent on systemic corticosteroids)

Table 11 Company’s base case results for mepolizumab (PAS price)

compared with omalizumab (PAS price), overlap ITT population (Calculated

by the ERG; source ERG confidential appendix)

Mepolizum | Omalizumab Mepolizumab vs. | Standard | Mepolizumab
ab omalizumab care vs. SoC
Probabilistic results
Total I ] I I I
QALYs
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Total Costs | [ I I I I
ICER e £31,617
5.14 The company’s probabilistic analysis showed that if the maximum

5.15

5.16

5.17

acceptable amount for an additional QALY was £30,000 then
mepolizumab would have a 56% probability of being cost effective

compared with standard care in the company’s proposed population.

In response to a request from the ERG, the company provided separate
results for people with a blood eosinophil count of 2150 cells/uL when
starting treatment, who were dependent on systemic corticosteroids yet
who had fewer than 4 exacerbations per year. The company reported an
ICER of £78,716 per QALY gained for mepolizumab compared with
standard care. The increase in the ICER was because of: (i) a lower
exacerbation rate; (ii) fewer exacerbations requiring hospitalisation (and
so lower asthma related mortality), and; (iii) and a smaller difference in

the utilities between mepolizumab and the comparator in this subgroup.

The company conducted a series of univariate sensitivity analyses (for
further details, see table 172 on page 224 of the company’s submission).
For the comparison of mepolizumab compared with standard care, the
utility estimate applied to the standard care arm was the key driver of the
cost-effectiveness results. None of the changes to the model parameters
resulted in a base-case ICER of over £25,000 per QALY gained. The
key driver of the cost-effectiveness results when comparing
mepolizumab with omalizumab was the proportion of patients on

omalizumab who met the continuation (stopping) criteria.

The company conducted a series of scenario analyses (for further
details, see table 147 on page 244 of the company submission). In the
company’s proposed population, comparing mepolizumab with standard
care, the biggest drivers of results were reducing the age at baseline to
30 years, including a shorter time horizon, using utility values mapped

from SIRIUS, and using the Roberts study as an alternative source of
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asthma related mortality. Additionally, in the modified ITT population,
incorporating utilities based on the EQ-5D data from the DREAM trial
had a large impact on the ICER.

5.18 The company also conducted a scenario analysis taking into account the
costs and consequences of long-term systemic corticosteroid usage. For
this, the company estimated the dose-dependent risk of developing 6
adverse events associated with systemic corticosteroid therapy:
myocardial infarction, glaucoma, diabetes mellitus, cataracts,
osteoporosis, and peptic ulcer. The company implemented a dose-
reduction approach where a proportion of patients are assumed to stop
oral corticosteroid maintenance treatment at a certain time point .The
rate of oral corticosteroid sparing was based on the median oral
corticosteroid dose reduction with mepolizumab treatment in SIRIUS at
24 weeks. The company did the analysis in the SIRIUS modified ITT
population in which 24% of people in both treatment groups were
assumed to be on maintenance oral corticosteroids at baseline, based
on the results of the MENSA trial. In SIRIUS, at 24 weeks, patients in the
mepolizumab group had reduced their daily maintenance oral
corticosteroids by a median of 30%. The company also presented an
alternative approach assuming that 6.9% of people treated with
mepolizumab compared with standard care stopped maintenance oral
corticosteroid treatment at 24 weeks (based on the results of the SIRIUS
trial). Results based on both approaches had a negligible impact on the
ICERs. (See Tables 154 and 155 on page 255 of the company’s

submission).
ERG comments

5.19 The ERG considered that the results of the company’s oral corticosteroid
sparing analyses should be treated with caution. The ERG noted that the
company used data from MENSA to calculate exacerbation rates in
mepolizumab patients yet used the corticosteoid usage reduction data
from a different trial, SIRIUS. The ERG stated that this overestimated the
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benefits of mepolizumab, because exacerbation rates might not
decrease as much when reducing corticosteroid usage. The ERG noted
the company used a 10 year time horizon instead of a lifetime. The ERG
noted that this would underestimate the benefits of oral corticosteroid
sparing because of the chronicity of the adverse effects associated with

corticosteroids.

5.20 The ERG also noted that the company used data related to oral
corticosteroid sparing from the modified ITT population of SIRIUS
instead of the company’s proposed population. The ERG noted that the
company did not consider utility decrement from osteoporotic fractures;
and considered only as a ‘one off’ some utility decrements from chronic
conditions. The ERG noted that data relating to the proportion of patients
who discontinue oral corticosteroids differ in this appraisal and in TA278:
14.5% of patients discontinued oral corticosteroids treatment in SIRIUS
compared with 41.9% of omalizumab responders. In general, the ERG
agreed with the company that the current analyses did not capture the

impact on the ICER of reducing oral corticosteroids use.

ERG exploratory analyses

Mepolizumab compared with standard care

5.21 The ERG undertook a series of exploratory analysis using the
company’s economic model. The ERG had concerns about the
company’s proposed population being defined according to blood
eosinophil count. The ERG stated that a population not restricted by
blood eosinophil count, but who had 4 or more exacerbations, would
have been more appropriate. However, the ERG was unable to conduct

this analysis because it did not have the data.

5.22 The ERG amended the company’s model, which increased the
company’s base case ICER for mepolizumab compared with standard
care in all populations. These are presented in table 12 below (See
Table 70 in the ERG report for further details).
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Table 12 Results of the scenario analyses performed by the ERG for

mepolizumab compared with standard care (using mepolizumab PAS price)

ITT population Company’s Company
proposed proposed
: population
population excluding people
on maintainance
corticosteroids
with <4
exacerbations
Company base £31,692 £19,511 £15,478
case
EQ-5D utilities £40,932 £20,863 £18,429
(DREAM)
Asthma mortality | £42,728 £27,544 £20,735
Roberts/Watson
Lifetime on £32,130 £19,763 £15,571
biologics
Exacerbation £32,480 £19,963 £15,690
utility decrement -
MENSA
Exacerbations £37,190 £22,239 £17,240
rates for patients
meeting
continuation
criteria from
COSMOS
ERG base case £72,596 £35,440 £33,520
(combining all 5
amendments
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above)

Mepolizumab compared with omalizumab

5.23 For the comparison of mepolizumab with omalizumab in the population
eligible for both, based on the modified ITT population, and using PAS
prices for both technologies, the ERG made the following amendments
to the company’s model. The ERG made the 5 amendments listed in
section 5.22 and this resulted in omalizumab being dominated by
mepolizumab and ICER of £73,537 per QALY gained compared with
standard care. Additionally the ERG carried out the following scenario

analyses:

e Estimating the cost of omalizumab as per the omalizumab MTA (using
PAS prices)

¢ Using the exacerbation rates ratios based on people on maintenance

oral corticosteroids from the SIRIUS study
e Using the results of the network meta-analysis random effects model

Combining all the ERG’s exploratory analyses reversed the results and
mepolizumab was dominated by omalizumab. The ICER for mepolizumab
compared with standard care increased to £105,455 per QALY gained in

this ‘overlap’ population.

Innovation

5.24 The company stated that mepolizumab is innovative because it provided
a step change in the treatment of severe asthma, was first in its class,
had a novel mechanism of action and does not require dose calculation

based on body weight or blood eosinophil level.
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6 Equality issues

6.1 No equalities issues were raised during the NICE scoping process. The
company raised a potential equity issue if people on maintenance
corticosteroids who have <4 exacerbations in the previous year are
excluded from a positive recommendation, because this group
represents a more severe population and is likely to benefit from a

reductions in corticosteroid exposure.

7 Authors

Helen Tucker
Technical Lead

Raisa Sidhu

Technical Adviser

with input from the Lead Team (John Pounsford, Marta Soares and Nigel

Westwood).
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Appendix A: Clinical efficacy section of the draft European

public assessment report

http://www.ema.europa.eu/emalindex.jsp?curl=pages/medicines/human/medicines/0
03860/human_med_001933.jsp&mid=WCO0b01ac058001d124

http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-
_Product_Information/human/003860/WC500198037.pdf

National Institute for Health and Care Excellence 43 of 43

Premeeting briefing — Mepolizumab for treating severe refractory eosinophilic asthma [disease: Issue
date: [month year]



Appendix B

NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE
Health Technology Appraisal
Mepolizumab for treating severe eosinophilic asthma [ID798]

Final scope

Remit/appraisal objective

To appraise the clinical and cost effectiveness of mepolizumab within its
marketing authorisation for treating severe eosinophilic asthma

Background

Asthma is a chronic inflammatory disease associated with variable airflow
obstruction and airway hyperresponsiveness. It is characterised by
exacerbations associated with symptoms such as breathlessness, chest
tightness, wheezing, sputum production and cough. Severe eosinophilic
asthma is a subset of the condition that is associated with blood and sputum
eosinophils and recurrent exacerbations. Eosinophilic nasal polyps may also
be present. Eosinophils are thought to play a major role in airway
inflammation in asthma.

People with severe asthma often have a severely impaired quality of life which
can lead to fatigue, absence from school or work and psychological problems
including stress, anxiety and depression. There were 1242 deaths from
asthma in the UK in 2012. Estimates suggest that around 5.4 million people in
England and Wales currently receive treatment for asthma.

Current British guidelines from the British Thoracic Society (BTS) and Scottish
Intercollegiate Guidelines Network (SIGN) recommend a stepwise approach
to treatment in adults. Control is maintained by stepping up treatment as
necessary and stepping down when control is good. The guideline steps are
summarised as follows:

e Step 1. Inhaled short-acting beta-2 agonist as required.
e Step 2. Add inhaled corticosteroid (200—800 micrograms per day).

e Step 3. Add an inhaled long-acting beta-2 agonist. If control remains
inadequate, increase the dose of the inhaled corticosteroid to
800 micrograms per day. If there is no response to the inhaled long-acting
beta-2 agonist, stop this drug and increasing the inhaled corticosteroid
dose 800 micrograms per day. If control is still inadequate, try a
leukotriene receptor antagonist or slow-release theophylline.

e Step 4: Consider increasing the dose of inhaled corticosteroid up to
2000 micrograms per day. Consider adding a fourth drug (for example, a
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leukotriene receptor antagonist, slow-release theophylline or a beta-2
agonist tablet).

e Step 5: Use daily steroid tablets at the lowest dose providing adequate
control. Maintain high-dose inhaled corticosteroid at 2000 micrograms per
day. Consider other treatments to minimise the use of steroid tablets.
Refer patients to specialist care.

NICE technology appraisal guidance 278 recommends omalizumab as an
option for treating severe persistent allergic IgE-mediated asthma as add-on
therapy to optimised standard therapy in people aged 6 years and older who
need continuous or frequent treatment with oral corticosteroids (defined as

4 or more courses in the previous year), and only if the manufacturer makes
omalizumab available with the discount agreed in the patient access scheme.
Optimised standard therapy is defined in the recommendations as a full trial of
and, if tolerated, documented compliance with inhaled high-dose
corticosteroids, long-acting beta2 agonists, leukotriene receptor antagonists,
theophyllines, oral corticosteroids, and smoking cessation if clinically
appropriate.

The technology

Mepolizumab (Nucala, GlaxoSmithKline) is an anti-interleukin-5 humanised
monoclonal antibody. By reducing the effects of interleukin-5, mepolizumab
causes a reduction in circulating eosinophils, a type of white blood cell
involved in allergic response and tissue inflammation. Mepolizumab is
administered subcutaneously in addition to best standard asthma care.

Mepolizumab does not currently have a marketing authorisation in the UK for
treating severe eosinophilic asthma. Mepolizumab has been studied in clinical
trials in comparison with placebo in people with severe eosinophilic asthma.

Intervention(s) Mepolizumab (in addition to best standard care)
Population(s) Adults with severe eosinophilic asthma
Comparators e Best standard care without mepolizumab

For people with severe persistent allergic IgE-mediated
eosinophilic asthma:

e Omalizumab
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Outcomes The outcome measures to be considered include:
e asthma control
e incidence of clinically significant exacerbations,
including those which require unscheduled
contact with healthcare professionals or
hospitalisation
e use of oral corticosteroids
e patient and clinician evaluation of response
e lung function
e mortality
¢ time to discontinuation
e adverse effects of treatment
e health-related quality of life.
Economic The reference case stipulates that the cost effectiveness
analysis of treatments should be expressed in terms of

incremental cost per quality-adjusted life year.

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

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

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

Best standard care for this population is considered to
be step 4 and/or step 5 in the stepwise approach to
treatment from the SIGN/BTS guideline.

If the evidence allows, social factors affecting adherence
to treatment will be considered.

If the evidence allows, the following subgroups will be
considered:

e People who do not adhere to treatment

e People who have severe allergic IgE-mediated
eosinophilic asthma

e People who require maintenance oral corticosteroid
treatment

e People who require frequent oral corticosteroid
treatment.

Guidance will only be issued in accordance with the
marketing authorisation.

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

Related NICE
recommendations
and NICE
Pathways

Related Technology Appraisals:

Technology Appraisal No. 278, Apr 2013, ‘Omalizumab
for treating severe persistent allergic asthma (review of
technology appraisal guidance 133 and 201)’. Review
proposal date Mar 2016.

Technology Appraisal No. 138, March 2008, ‘Inhaled
corticosteroids for the treatment of chronic asthma in
adults and in children aged 12 years and over’.
Guidance on static list.

Related Guidelines:

Clinical Guideline in Preparation, ‘Asthma — diagnosis
and monitoring’. Anticipated publication date: TBC

Clinical Guideline in Preparation, ‘Asthma management’.
Earliest anticipated publication date: June 2017.

Related Interventional Procedures:

Interventional Procedure No. 419, Jan 2012, ‘Bronchial
thermoplasty for severe asthma’.

Related Quality Standards:
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Quality Standard No. 25, Feb 2013, ‘Asthma’.
Related NICE Pathways:
NICE Pathway: Asthma, Pathway created: Mar 2014.

Related National NHS England (January 2014) Adult Highly specialised
Policy respiratory services. Manual for prescribed specialised
services 2013/14.

NHS England (2014) Internal Medicine’s Group: A14.
Specialised Respiratory.

Department of Health (2013) NHS Outcomes
Framework 2014-2015
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NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE

Proposed Single Technology Appraisal (STA)

Mepolizumab for treating severe eosinophilic asthma [ID798]

Final matrix of consultees and commentators

e GlaxoSmithKline (mepolizumab)

Patient/carer groups

e Action Against Allergy

Allergy UK

Anaphylaxis Campaign

Asthma UK

British Lung Foundation

e FEuropean Federation of Allergy and
Airway Diseases Patients Association
(EFA)

e South Asian Health Foundation

e Specialised Healthcare Alliance

Professional groups

e Association of Respiratory Nurse
Specialists

e British Geriatrics Society

e British Society for Allergy & Clinical
Immunology

e British Thoracic Society

e Primary Care Respiratory Society UK

Royal College of General

Practitioners

Royal College of Nursing

Royal College of Pathologists

Royal College of Physicians

Royal Pharmaceutical Society

Royal Society of Medicine

UK Clinical Pharmacy Association

Others
o Department of Health

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

¢ Allied Health Professionals Federation

e Board of Community Health Councils in
Wales

e British National Formulary

e Care Quality Commission

o Department of Health, Social Services
and Public Safety for Northern Ireland

e Healthcare Improvement Scotland

Medicines and Healthcare Products

Regulatory Agency

National Association of Primary Care

National Pharmacy Association

NHS Alliance

NHS Commercial Medicines Unit

NHS Confederation

Scottish Medicines Consortium

Possible comparator companies

e Novartis

Relevant research groups

e Asthma, Allergy and Inflammation
Research Trust

British Association for Lung Research
Cochrane Airways Group

MRC Clinical Trials Unit

National Institute for Health Research
National Society for Research into
Allergy

Evidence Review Group

e BMJ Group
¢ National Institute for Health Research
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Consultees Commentators (no right to submit or
appeal)

e NHS England Health Technology Assessment

e NHS Newbury and District CCG Programme

e NHS Sheffield CCG

e \Welsh Government Associated Guideline groups

e National Clinical Guideline Centre

Associated Public Health groups
e Public Health England
e Public Health Wales

NICE is committed to promoting equality, eliminating unlawful discrimination
and fostering good relations between people who share a protected
characteristic and those who do not. Please let us know if we have missed
any important organisations from the lists in the matrix, and which
organisations we should include that have a particular focus on relevant
equality issues.

PTO FOR DEFINITIONS OF CONSULTEES AND COMMENTATORS
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Definitions:

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

The company that markets the technology is invited to make an evidence
submission, respond to consultations, nominate clinical specialists and has the
right to appeal against the Final Appraisal Determination (FAD).

All non-company consultees are invited to submit a statement’, respond to
consultations, nominate clinical specialists or patient experts and have the right to
appeal against the Final Appraisal Determination (FAD).

Commentators

Organisations that engage in the appraisal process but that are not asked to
prepare an evidence submission or statement, are able to respond to consultations
and they receive the FAD for information only, without right of appeal. These
organisations are: manufacturers of comparator technologies;

Healthcare Improvement Scotland; the relevant National Collaborating Centre (a
group commissioned by the Institute to develop clinical guidelines); other related
research groups where appropriate (for example, the Medical Research Council
[MRC], National Cancer Research Institute); other groups (for example, the NHS
Confederation, NHS Alliance and NHS Commercial Medicines Unit, and the British
National Formulary.

All non-company commentators are invited to nominate clinical specialists or
patient experts.

Evidence Review Group (ERG)

An independent academic group commissioned by the National Institute for Health
Research (NIHR) Health Technology Assessment Programme (HTA Programme)
to assist the Appraisal Committee in reviewing the company evidence submission
to the Institute.

"Non-company consultees are invited to submit statements relevant to the
group they are representing.
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1 Executive summary

Mepolizumab

Mepolizumab (brand name Nucala®) is a humanised anti-IL5 monoclonal antibody
(IgG1, kappa); a first in class biologic targeted therapy for severe refractory
eosinophilic asthma (Section 2.1). Mepolizumab binds with high specificity and
affinity to human interleukin-5 (IL-5) which prevents binding to the receptor complex
expressed on the eosinophil cell surface. This inhibits IL-5 signaling and the over
expression of peripheral blood and tissue eosinophils. Eosinophilic inflammation of
the airways plays a central role in the pathogenesis of asthma (Section 2.1.1).

Mepolizumab has received positive CHMP opinion for the treatment of severe
refractory eosinophilic asthma in adults (Section 2.2). A licence for this indication is
expected at the end of November 2015. Mepolizumab is intended as a long term
treatment added on to Standard of Care (SoC) and is administered as a 100mg
fixed-dose 4-weekly subcutaneous injection. The draft SmPC recommends that the
need for continued therapy should be considered at least on an annual basis
(Section 2.3).

Aligned with the current practice in England and Wales for severe asthma, the key
comparator for add-on mepolizumab is SoC (consisting of high dose inhaled
corticosteroids [ICS] and additional maintenance treatment[s] including maintenance
oral corticosteroids (mOCS)) (Section 3.3). A small proportion of mepolizumab
eligible patients (estimated ) would alternatively be eligible for treatment with
omalizumab (an anti-IgE biologic therapy that is the subject of NICE guidance,
TA278). Omalizumab is therefore considered as a secondary comparator in this
submission (Section 3.3).

Severe refractory eosinophilic asthma

Severe refractory asthma describes the 5-10% people with asthma who despite
attempts to control their disease following the step-wise treatment recommendations
suffer from frequent exacerbations and limited control of symptoms (Section 3.1).
Patients experience compromised quality of life from both their asthma and as a
result of treatment-related side effects. The National Report for Asthma Deaths
(NRAD) concluded that of the 155 deaths for which severity could be estimated, 39%
had severe asthma in the 12 months prior to death (Section 3.5).

People with severe refractory asthma are typically termed Step 4 or Step 5 patients
in the British Thoracic Society / Scottish Intercollegiate Network Guidelines
(BTS/SIGN) for asthma management. Beyond high dose ICS plus additional
maintenance treatment[s] and short courses of oral corticosteroids (Step 4) there are
limited therapeutic options available although a small proportion of severe refractory
asthma patients are eligible for omalizumab (Section 3.3).

Beyond this the only alternative treatment option is maintenance oral corticosteroids
(mOCS). For patients at Step 5 who may well have gained control with mOCS, the
primary objective is to minimise exposure to OCS but maintain asthma control. The
need to protect patients from active doses of systemic steroids due to their
established short- and long-term adverse event profile is a broad-based public health
goal.
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Target population for this submission

The licensed indication (draft) of mepolizumab is for the treatment of severe
refractory eosinophilic asthma in adults. However, mindful of NHS resources and
with the objective of focussing the submission on a population more likely to provide
a cost effective use of NHS resources, we have identified a sub-group of this patient
population with an enhanced capacity to benefit from treatment (section 4.7). A
post-hoc analysis identified a blood eosinophil count of 2150 cells/uL at initiation as
predictive of response to mepolizumab. Further to this, predictive modelling showed
that patients with a higher historic exacerbation rate (=4 in the previous 12 months)
experienced a greater numerical reduction in exacerbations per annum than those
with fewer exacerbations (<4). Clinical experts agree that this population is plausible
and practical to implement in practice. We seek guidance in the following population:

GSK proposed population

Adult severe refractory eosinophilic asthma patients with a blood eosinophil
count of 2150 cells/pL at initiation of treatment; and 24 exacerbations in the
previous year or dependency on systemic corticosteroids (mOCS).

The extent of the incremental benefit vs. SoC on improvement of asthma control for
those patients receiving mOCS may be reduced; for these patients the primary
objective is to reduce steroid exposure whilst maintaining asthma control. However,
steroid sparing benefits are not fully captured in the clinical and cost effectiveness
analysis. While, exclusion of systemic steroid users who do not fulfil the 24
exacerbation in the previous year criterion results in additional clinical and cost-
effectiveness benefit, we believe it would be unethical and clinically unsound to
exclude the more severe mOCS users from guidance. To ensure a balanced
evaluation of the proposed population including and excluding mOCS users with < 4
exacerbations we will present the results for (Section 4.7):

e GSK proposed population (=150 cells/uL at initiation of treatment; and =4
exacerbations in the previous year or dependency on mOCS with < 4
exacerbations in past year)

e GSK proposed population excluding mOCS users with <4 exacerbations
(2150 cells/uL at initiation of treatment; and 24 exacerbations in the previous
year excluding mOCS users with <4 exacerbations in the previous year)

Clinical effectiveness of mepolizumab

The efficacy of add-on mepolizumab compared to SoC alone has been
demonstrated in one phase lIb double-blinded randomised controlled trial (RCT), a
52 week dose ranging study (DREAM, N=616) and more relevant for this submission
two Phase |l double-blinded RCT studies; MENSA a 32 week exacerbation
reduction study (N=576) and SIRIUS a 24 week OCS sparing study (N=135) (section
4). Below are results for the GSK proposed population in the licensed dose and
posology (100mg SC) of add-on mepolizumab therapy compared to SoC alone in the
following Phase lll studies:

MENSA exacerbation reduction study
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MENSA demonstrated that mepolizumab reduced clinically significant exacerbations,
improved the health-related quality of life (HRQL) and asthma control compared to
SoC alone in the GSK proposed population and GSK proposed population excluding
mOCS users with < 4 exacerbations.

A statistically and clinically significant 50% reduction (p=0.002) in the rate of
clinically significant exacerbations over SoC alone was observed in the GSK
proposed population. A 61% reduction (p<0.001) was observed in the GSK
proposed population excluding mOCS users with <4 exacerbations.

A 51% reduction (p=0.157) in exacerbations requiring hospitalisation /emergency
department visits in the GSK proposed population. A 55% reduction (p=0.177)
was observed in the GSK proposed population excluding mOCS users with <4
exacerbations.

A 45% reduction (p=0.372) in hospitalisation in the GSK proposed population
compared to a 51% reduction (p=0.338) in the GSK proposed population
excluding mOCS users with <4 exacerbations.

A statistically and clinically significant improvement in quality of life (SGRQ,
MCID 24) of -10 units (p<0.001) in the GSK proposed population was observed.
This was -12.8 units (p<0.001) in the GSK proposed population excluding mOCS
users with <4 exacerbations.

A statistically and clinically significant improvement was also observed for
asthma control (ACQ, MCID 20.5) in the GSK proposed population of -0.79 units
(p<0.001) compared with -0.96 units (p<0.001) in the GSK proposed population
excluding mOCS users with <4 exacerbations.

SIRIUS OCS sparing study

SIRIUS demonstrated that mepolizumab reduced mOCS dose whilst maintaining
asthma control compared to SoC alone. As all patients in the study were on mOCS
(including patients with more and less than 4 exacerbations in the past year), only
the 150cells/pL at initiation of treatment criterion had to be applied to select the GSK
proposed population from the ITT population. As there were reduced patient
numbers in this subgroup there was inadequate powering for statistical analysis, and
therefore the results are supportive of the ITT population where statistically
significant improvements are observed.

A 1.81 odds of achieving a reduction in OCS dose versus SoC (p=0.115).

A 50% reduction in OCS dose or to a dose < 5mg is achieved in approximately
50% of patients (48% vs. 38% and 50% vs. 40% [100mg SC vs. SoC],
respectively).

A clinically meaningful improvement in ACQ (-0.65 unit difference to SoC alone,
p=0.002) and quality of life (SGRQ, -5.6 unit difference to SoC alone, p=0.066).

COSMOS - Open label extension to MENSA and SIRIUS

Many MENSA and SIRIUS patients continued into the now concluded open label
extension (OLE) study, COSMOS. In the ITT population, COSMOS has
demonstrated the effectiveness of mepolizumab for an additional 52 weeks in:

e Maintaining exacerbation reductions at 0.93/year
e Maintaining asthma control (ACQ -0.09 from baseline)
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e Maintaining a continued OCS dose of 2.5mg/day throughout the additional 52
weeks.

The clinical effectiveness of add-on mepolizumab compared with add-on
omalizumab is derived indirectly through a network meta-analysis. Without individual
patient level data for omalizumab the comparison could not be made in the GSK
proposed population and the NICE recommended population for omalizumab. In a
comparison of the ITT population, (pooling MENSA 75mg IV and 100mg SC
mepolizumab data) the treatment effect based on a reduction of clinically significant
exacerbations was RR 0.664 (95% Crl 0.513-0.860) with a 99% probability of
favouring mepolizumab. Although this result should be interpreted in the context of
limited available evidence to inform the analysis it is not unreasonable to conclude
that mepolizumab is likely to be at least as effective as omalizumab in the overlap
population.

Safety of mepolizumab

Overall mepolizumab was well tolerated when administered at 100mg SC in 4-
weekly intervals (section 4.12). The majority of adverse events were mild, with the
most commonly reported adverse drug reactions being headache and
nasopharyngitis. Injection site reactions were more frequent in patient administered
mepolizumab (8%) vs. SoC alone (3%). All patients were monitored for an hour post
administration of mepolizumab in the clinical trial program and there were no cases
of anaphylaxis. Neutralising antibodies were detected in one subject. Anti-
mepolizumab antibodies did not discernibly impact the pharmacokinetics and
pharmacodynamics of mepolizumab in the majority of patients.

Cost-effectiveness

A de novo 5 state Markov model was developed in Microsoft Excel® which projected
the expected clinical and economic outcomes for severe refractory eosinophilic
asthma patients (section 5.2-5.5). A life time horizon was modelled (in 4-weekly
cycles) and biologic treatment was assumed to be maintained for responding
patients for up to 10 years. For comparison of add-on mepolizumab versus SoC
alone the risk of exacerbation, day-to-day symptoms (SQRQ-derived EQ-5D values),
frequency and resource for exacerbation resolution were taken from MENSA.
Asthma related mortality assumptions were taken from the literature. The main
submission reports the cost effectiveness of add-on mepolizumab (inclusive of a
proposed PAS to the DH) versus SoC alone and versus omalizumab (list price).

In the GSK proposed population excluding mOCS users with <4 exacerbations the
ICER of add-on mepolizumab compared with SoC alone is £15,478 / QALY gained
and this rises to £19,511 / QALY gained in the GSK proposed population (see Table
2 and Section 5.8). The worsening of the ICER by including patients on mOCS (with
a lower exacerbation history in the previous 12 months) reflects the level of asthma
control of these patients as a result of being on OCS and therefore the reduced
incremental benefit of introducing mepolizumab. However, it should be noted that
these patients are still in need of an OCS sparing alternative treatment to minimise
exposure and associated short and long-term side effects.

Univariate sensitivity analyses identified a number of sensitive parameters however
the resultant ICER remained below £25,000 / QALY gained in the GSK proposed
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population. The scenario analyses (see Section 5.8.3) showed that the ICER was

sensitive to the starting age of the patient cohort; a reflection of the associated

reduced mortality for a younger cohort, the time horizon of the model where the true

long term benefits of mepolizumab could not be captured and asthma-related

mortality. The evidence to support the risk of asthma-related mortality in this severe
population is limited and subject to assumptions. Indeed this remained a key issue

in the recent NICE MTA of omalizumab (TA278). Dependent on the source of

mortality and its application in the model, the resultant ICER in the GSK proposed
population ranged from £15,645 / QALY gained (in a like-NICE approach) to £29,833
/QALY gained conservatively applying the risk of mortality to only those patients
experiencing an exacerbation requiring a hospitalisation. The true ICER is likely to
reside somewhere between this range of values however would still provide a cost

effective use of NHS resources.

Compared to list price add-on omalizumab the ICER is dominant with mepolizumab
offering QALY gains and cost savings (see Table 2). The QALY gain needs to be
interpreted with caution given the limitations of the evidence to inform the network

meta-analysis.

Table 1 Summary of the cost-effectiveness results for add-on mepolizumab (net price) versus
SoC alone in people with severe refractory eosinophilic asthma

Total costs

Total QALYs

A Costs

A QALYs

Mepo SoC

Mepo SoC

Vs. SoC

Vs. SoC

ICER

GSK proposed population excluding mOCS users with <4 exacerbations in

Deterministic

PSA

L 95% CI

U 95% ClI

GSK proposed population

the previous year

£15,478

Deterministic

PSA

L 95% ClI

U 95% ClI

-

1
.
.
|

I
m 1
m 1
a1

|
.
.

£19,511

Table 2 Summary of the cost-effectiveness results for add-on mepolizumab (net price) versus
add-on omalizumab (list price) alone in people with severe refractory eosinophilic asthma

Total costs Total QALYs A Costs A QALYs ICER
Mepo Oma Mepo Oma Vs.Oma | Vs.Oma
Deterministic
PSA Dominant
L 95% CI
U 95% CI

Confidential addendum
The ERG and Committee are asked to refer to a confidential addendum for the cost-
effectiveness analyses of mepolizumab (+PAS) versus omalizumab (GSK estimated

PAS)

Budget impact
Based on GSK’s proposed population it is estimated that there are 16,166 patients

eligible for treatment with add-on mepolizumab. Over the next 1-5 years it is
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expected that approximately 2,318 patients across NHS England and Wales will
commence treatment with add-on mepolizumab.

Summary

For people with severe refractory eosinophilic asthma there are limited therapeutic
options. These patients remain at risk of exacerbations, their quality of life is
negatively impacted and they place a significant burden on the NHS. Given the
long-term health consequences of mOCS, which are difficult to capture fully in the
economic evaluation, there is a clear need for a targeted therapy to enable the
severe asthma patients to be managed with a reduced level of steroid exposure. For
those patients with a blood eosinophil count of 2150 cells/pL at initiation of treatment;
and =4 exacerbations in the previous year or dependency on systemic
corticosteroids (mOCS) mepolizumab provides a cost effective alternative to both
SoC and omalizumab. Mepolizumab fits well within the current treatment services for
severe asthma and through fixed dosing of 100mg 4-weekly subcutaneous injection
provides assurance of a predictable budget impact.
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11

Statement of decision problem

The Decision Problem addressed in this submission is summarised in Table 3.

Table 3 The decision problem addressed by this submission

Final scope issued by NICE

Decision problem addressed in the company
submission

Rationale if different from the final NICE
scope

Population Adults with severe eosinophilic asthma Evidence is presented for the anticipated licensed Mindful of NHS resources and current NHS
population for mepolizumab. We demonstrate the implementation of NICE guidance for another
clinical and cost-effectiveness of mepolizumab in a biologic in severe asthma (omalizumab)
more severe patient population. We seek guidance guidance is sought in a more severe sub-
in the following population: population of the anticipated licensed
Adults with severe refractory eosinophilic asthma indication. This sub-group provides enhanced
with a blood eosinophil count of 2150 cells/uL at clinical benefit whilst maintaining a cost-
initiation of treatment; and =4 exacerbations in the effective proposition for the NHS.
previous year or dependency on mOCS.

Intervention Mepolizumab (in addition to best standard Consistent with Final Scope N/A

care)
Comparator (s) o Best standard care without mepolizumab Consistent with Final Scope N/A
For people with severe persistent allergic IgE-
mediated eosinophilic asthma:
o Omalizumab
Outcomes The outcome measures to be considered Consistent with Final Scope. N/A
include: e asthma control (Section 4.7)
e asthma control e incidence of clinically significant exacerbations,
e incidence of clinically significant including those which require unscheduled
exacerbations, including those which contact with healthcare professionals or
require unscheduled contact with hospitalisation (Section 4.7)
healthcare professionals or hospitalisation e use of OCS (Section 4.7)
e use of OCS e patient and clinician evaluation of response
e patient and clinician evaluation of (Section 4.7 and Appendix 8.6)
response ¢ lung function(Section 4.7)
e lung function e mortality (Section 4.12, 4.13 and 5.3.6)
e mortality ¢ time to discontinuation (withdrawals are
e time to discontinuation described Section 4.5 and 4.12)
e adverse effects of treatment e adverse effects of treatment(Section 4.12)
e health-related quality of life. e health-related quality of life (Section 4.7)

Economic The reference case stipulates that the cost Consistent with the Final Scope. N/A

analysis effectiveness of treatments should be e A PAS has been submitted to DH/PASLU (see
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expressed in terms of incremental cost per
quality-adjusted life year (QALY), the time
horizon for estimating clinical and cost
effectiveness should be sufficiently long to
reflect any differences in costs or outcomes
between the technologies being compared.

Section 2).

Costs are considered from an NHS perspective.
e A PSS perspective is considered in the

narrative.

Subgroups to be

If the evidence allows, the following subgroups

Where evidence is available this has been

N/A

considered will be considered: presented within the submission document.
e People who do not adhere to treatment e People who do not adhere to treatment (patients
e People who have severe allergic IgE- were required to be adherent to optimised SoC
mediated eosinophilic asthma in order to be eligible for mepolizumab)
e  People who require maintenance oral o People who have severe allergic IgE-mediated
corticosteroid treatment eosinophilic asthma (Section 4.10)
e  People who require frequent oral e People who require maintenance oral
corticosteroid treatment. corticosteroid treatment (Section 4.7 and 5.7)
e People who require frequent oral corticosteroid
treatment (Section 4.7 and 5.7)
Special Consistent with Final Scope.

considerations
including issues
related to equity
or equality

¢ No equality issues have been identified.
e A possible equity issue has been identified
(Section 3.7).

e The primary treatment objective for
uncontrolled patients at Step 4 who have not
commenced on mOCS is to achieve a
reduction in exacerbations. This is also true
for those patients uncontrolled at Step 5 on
mOCS.

e For patients at Step 5 who are controlled on
mOCS, not only is the treatment objective be
reduce the exacerbation frequency,
(although the potential to do so may be less
than patients at Step 4 due to the impact of
the mOCS) clinicians will also be seeking to
reduce the systemic exposure to OCS while
maintaining asthma control. It is unlikely
that we can appropriately capture,
economically, the true long term benefit of
reducing an individual’'s systemic exposure
to OCS.

¢ This is important to note to ensure that any
guidance fairly reflects all needs of the
patient population in question, which may
not be able to be fully captured in the
presented economic evaluation.
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2 The technology

2.1 Description of the technology

The following technology is under assessment:

Generic name: Mepolizumab
Brand name: Nucala®
Approved name: Nucala 100 mg powder for solution for subcutaneous injection

Mepolizumab is a humanised monoclonal antibody (IgG1, kappa), directed against
human interleukin 5 (IL-5) produced in Chinese hamster ovary cells by recombinant
DNA technology.

2.1.1 Mechanism of action

Eosinophilic inflammation of the airways plays a central role in the pathogenesis of
asthma with the frequency of asthma exacerbations appearing to be closely related
to airway inflammation.’® Eosinophilic inflammation is promoted by T-helper 2 (Th2)
and type 2 innate lymphoid cells (ILC2s) associated with cytokines (Figure 1).6

Mepolizumab binds with high specificity and affinity to human interleukin 5 (IL-5), the
key Th2 cytokine responsible for the regulation of blood and tissue eosinophils.
Mepolizumab prevents IL-5 from binding to the alpha chain of the IL-5 receptor
complex expressed on the eosinophil cell surface and thus inhibits IL-5 signaling and
the over expression of peripheral blood and tissue eosinophils. The overproduction
of IL-5 has been specifically reported in patients with a variety of eosinophil
associated disorders including asthma.”® Th2-driven disease promotes tissue
eosinophilia and therefore lung damage;® and biopsy and sputum studies have
shown that eosinophils are key drivers of uncontrolled disease.’®'" Good
correlations have been shown between elevated sputum eosinophil levels and blood
eosinophil counts™.

By neutralising IL-5 and reducing eosinophilic inflammation in the lung, mepolizumab
reduces exacerbations, improves asthma control and reduces OCS dependency
while maintaining asthma control. Since mepolizumab binds only to IL-5, it is not
expected to elicit unintended biological consequences which can result from off-
target or non-specific binding. Available data do not indicate that reduction of
eosinophils has any untoward effects on normal health.™

Thus, a strategy targeting IL-5 with mepolizumab represents a first in class targeted

therapeutic option for patients with eosinophilic inflammation associated with severe
asthma despite receiving optimised SoC therapy.
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Figure 1 Pathways leading to eosinophilic inflammation (adapted from Mukherjee et al. 2014
and Brusselle et al. 2013*
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2.2 Marketing authorisation/CE marking and health technology

assessment

The marketing authorisation application for mepolizumab for adult severe refractory
eosinophilic asthma was submitted to the European Medicines Agency (EMA) on 3™
November 2014. It is currently under review via the centralised procedure. Positive
Committee for Medicinal Products for Human Use (CHMP) opinion was received on
24 September 2015. The EU Commission Decision was positively received on the
2"d December 2015.

2.2.1 Anticipated Indication
The anticipated indication is as follows:

Nucala is indicated as an add-on treatment for severe refractory eosinophilic asthma
in adult patients
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2.2.2 Expected contraindications

Contraindications are expected to include hypersensitivity to the active substance or
any excipients listed in the draft SmPC (see reference pack)."

2.2.3 Regulatory considerations

During the regulatory process there was extended discussion on the specificity of the
indication statement with regards to identifying an eosinophil threshold that predicts
response to add-on mepolizumab. The summary EPAR is provided in the reference
pack. The final EPAR is expected to be available within 15 days of the Commission
Decision which will be sent to NICE once available. It is anticipated that there will be
no special conditions attached to the marketing authorisation.

2.2.4 Date of availability
It is anticipated that mepolizumab will be made commercially available in 1Q 2016.

2.2.5 Regulatory approval beyond the UK

Regulatory approval was granted in the US by the FDA on 4th November 2015.
Mepolizumab is indicated for add-on maintenance treatment of patients with severe
asthma aged 12 years and older, and with an eosinophilic phenotype.

2.2.6 Other UK Health Technology Assessment (HTA)

GSK expects to make a submission to the Scottish Medicines Consortium (SMC) at
the end of 4Q 2015 with advice expected 2Q 2016.

2.3 Administration and costs of the technology

A summary of mepolizumab unit cost, dose and method of administration is provided
in Table 4.

Table 4 Summary of the technology: Mepolizumab (draft SmPC)"'5

Pharmaceutical Powder solution for injection
formulation (Lyophilised white powder)

List price: £840 per 100mg vial

PAS net price: [l loer 100mg vial

The patient access scheme has been submitted to the Department of
Health / PASLU and is currently being evaluated. It is a straight
discount that will be applied at the point of invoice.

Acquisition cost
(excluding VAT)

For subcutaneous (SC) injection only.

Mepolizumab should be administered by a healthcare professional as
a SC injection into the upper arm, thigh, or abdomen. It should be
Method of administration | reconstituted prior to administration and should be used immediately
upon withdrawal from the vial into a syringe. Note that Chemical and
physical stability of the reconstituted product have been
demonstrated for 8 hours when stored below 30°C.

Adults aged 18 and over: 100mg administered subcutaneously once

Doses and frequency every 4 weeks

Mepolizumab is intended for long-term treatment.

Average length of a The need for continued therapy should be considered on at least an
course of treatment annual basis as determined by a physician assessment on the
patient’s disease severity and level of control of exacerbations.
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In practice, patients on mepolizumab may be assessed at more
regular intervals in line with local treatment protocols.

Cost of a year of treatment every 4 weeks (excluding administration
costs):

Average cost of a course
of treatment List price: £840 x 13 administrations = £10,920

PAS net price: ] x 13 administrations = [l (Please also refer to
confidential addendum)

Mepolizumab has fixed dose administration with no dose adjustment
required for weight. No dose adjustment is required for elderly

Dose adjustments patients, hepatic impaired or renal impaired (with creatinine clearance
values between 50-80 mL/min). There are limited data available in
patients with creatinine clearance values <50 mL/min.

In England this will be given as part of a severe asthma clinic, which
Anticipated care setting may be in a specialist tertiary care centre, while in Wales this is more
likely to be in a secondary care setting.

2.4 Changes in service provision and management

No additional tests or investigations are necessary to identify the population for
whom mepolizumab is indicated in the marketing authorisation. Severe asthma
patients are already phenotyped in a specialist setting. A blood test for eosinophil
levels is required to identify those patients that are likely to experience a clinically
significant response to mepolizumab and this already forms part of the routine
assessment of patients during screening for severe asthma.

Mepolizumab will be administered in a specialist setting most likely by a specialist
respiratory nurse. Mepolizumab requires reconstitution with 1.2mL of sterile water,
typically complete within approximately 5 minutes.'® Appropriate facilities already
exist for the administration of omalizumab (a biologic for severe allergic, IgE driven
asthma; see section 3.3). However, increased capacity as a result of increasing
demand from patients deemed eligible for mepolizumab may need to be addressed.

Monitoring requirements for mepolizumab directly following administration will be
driven by locally led protocols. Although there is no formal requirement in the draft
SmPC, in mepolizumab clinical trial protocols, patients were monitored for one hour
following administration.’® Monitoring protocols post-administration of omalizumab
already exist although increased capacity to meet the demand from mepolizumab
patients again may need to be addressed. There are no concomitant therapies
specified in the draft SmPC; mepolizumab is an add-on therapy to optimised SoC
consisting of high dose ICS and additional maintenance treatment[s].

Mepolizumab will fit into the already existing A14 Service Specification for Severe
Asthma in England,'” which already includes biologic administration. It is expected
that severe asthma services will remain centrally commissioned under NHS England
at the time of launch.

2.5 Innovation

Mepolizumab is an innovative step change in the treatment of severe asthma. It
provides the first biologic therapy for severe asthma in over 10 years and more
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importantly has a novel mechanism of action in binding to IL-5. Mepolizumab is
anticipated to be the first licensed add-on treatment to standard of care for severe
refractory eosinophilic asthma patients. Add-on mepolizumab does not require a
dose calculation based on weight or eosinophil level, and is administered as a fixed
100mg SC dose 4 weekly. This should provide the NHS with surety of budget impact
unlike omalizumab.

In the absence of mepolizumab, there are limited therapeutic options for patients
with persistently poor asthma control who are ineligible for omalizumab other than
oral corticosteroids (OCS). Patients with severe asthma are at high risk of
exacerbations, which impacts quality of life and places a significant burden on the
NHS."8-21 BTS/SIGN guidelines recommend the use of OCS at the lowest possible
dose for severe asthma patients that are uncontrolled at Step 422 and cautions that
patients on long term steroid tablets or those requiring frequent courses of steroids
will be at risk of systemic side effects (see Section 3.3). Add-on omalizumab, an anti
IgE biologic therapy for severe persistent allergic asthma is considered a steroid
sparing alternative for some patients (BTS/SIGN guidelines), however recent
evidence suggests that the overlap population that are eligible for both mepolizumab
and omalizumab is limited (JJ)% and there remain a significant number of patients
for which mepolizumab remains the only treatment option beyond mOCS (see
Section 3.3).

Mepolizumab has demonstrated a reduction in clinically significant exacerbations,
and improvement in health-related quality of life and a reduction in long term
exposure to OCS whilst maintaining asthma control across the phase IIb/IlI clinical
trial program. The long term costs and consequences of patients on maintenance
OCS are considered as part of a scenario analysis in the economic evaluation. The
full extent of these side effects represents a substantial impact for both patients and
the NHS beyond that which can be captured in QALY calculations. In the cost
effectiveness analysis the cost/QALY is largely driven by the day to day quality of life
and impact on exacerbations rather than the steroid sparing effect which has proven
more difficult to capture and quantify. For those patients that are on maintenance
OCS, where the treatment objective may be to reduce the OCS burden whilst
maintaining asthma control the difference in quality of life for those on add-on
mepolizumab compared to SoC is smaller than those not on maintenance OCS who
may be exacerbating more frequently. This suggests that the health related quality
of life instruments are not sensitive enough to capture the longer term consequences
of exposure of OCS, and captures only the short term benefit of achieving better
asthma control. While there is limited data specific to the use of OCS in asthma,
side effects of OCS use include fracture, osteoporosis, psychiatric conditions, sleep
disturbance, skin thinning, hyperglycaemia and/or diabetes, weight gain, ocular
conditions including cataracts, myocardial infarction, Cushinoid features, infections,
ulcer, oedema, lipodystrophy, hypertension, muscle weakness, and adrenal
insufficiency.?#?6  Asthma-specific quality of life scales may provide an overly
positive estimation for patients frequently exposed to OCS and underestimate the
benefit of steroid sparring interventions.?’

In a publication by Asthma UK ‘Fighting for Breath’ (2010) the negative impact on

quality of life as a result of steroids further described in terms of both the physical
symptoms and how OCS make patients feel.?® Furthermore a negative impact on
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quality of life caused by steroid usage may be associated with non-adherence to
steroids which consequently puts patients at risk of an exacerbation.?® UK patients
identified the fear of side effects as a reason for non-adherence, particularly
psychological disturbances including anxiety, depression and steroid induced
psychosis. 3° According to one patient, “/ didn’t realise until | started taking them just
the effect they could have on you mentally....” .3° Another stated, “It’s got to the point
where | am on so much medication, sometimes | give up, and yes, because of the
steroids, it causes depression...” .?8 This impact in terms of patient quality of life
cannot be fully captured in QALY calculations.

The QALY calculation will also not capture the negative HRQL of carers of patients
with severe asthma of whom many report they do not get the same level of
recognition compared with carers of other conditions.?® Furthermore the QALY
calculation does not take into consideration the extent of day to day symptoms which
can make it difficult for some patients to maintain previous full time employment and
unlike other chronic conditions it can be more challenging for severe asthma patients
to obtain a disability allowance.?® With the introduction of add-on mepolizumab, the
resultant reduction in exacerbations and reduction in exposure and resultant long
term consequences of OCS means that patients (and their carers) may experience
an improvement in their quality of life and additionally for some may enable them to
return to work.

Mepolizumab is highly innovative with the potential to provide a step change in the
management of their condition. In particular for those patients for whom the primary
treatment objective is to reduce dependence on oral corticosteroids whilst
maintaining asthma control the impact on health related benefits are unlikely to be
fully reflected in the QALY calculations included in this submission.

2.6 External advice

Reference is made throughout the submission to two advisory boards where advice
was sought on the way in which severe asthma is currently treated, the applicability
of the mepolizumab clinical data to UK practice and on the clinical assumptions
underpinning the economic evaluation (Section 5.3). The first advisory board took
place on 19 March 2015 in London and was attended by four Respiratory
Consultants treating severe asthma patients and three Health Economists/National
level Payers. The second advisory board took place on 23 July 2015 in Motherwell
and was attended by 4 Respiratory Consultants treating severe asthma patients in
Scotland and 3 Health Economists / National-level Payers. The questions for which
advice was sought are provided in Appendix 8.1.
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3 Health condition and position of the technology in the

treatment pathway

3.1 Severe asthma

Asthma is a chronic heterogeneous lung disease characterised by inflammation,
narrowing of the airways, and reversible airway obstruction. The majority of patients
with asthma can be adequately controlled by following step-wise treatment
recommendations as stated in the British Thoracic Society/Scottish Intercollegiate
Guideline Network - Management of Asthma.??> However, a minority of patients
(approximately 5%) experience uncontrolled asthma despite attempts to control their
disease.?® A Task Force, supported by the European Respiratory Society (ERS) and
American Thoracic Society (ATS) recently stated that when a diagnosis of asthma is
confirmed and co-morbidities have been addressed, severe asthma is defined as
“asthma that requires treatment with high dose inhaled corticosteroids [ICS] plus a
second controller and/or systemic corticosteroids to prevent it from becoming
‘uncontrolled’ or that remains ‘uncontrolled’’ despite this therapy.?® The uncontrolled
subjects of the above definition are classified as refractory.

This group of high-risk patients may suffer from frequent exacerbations, limited
control of symptoms, and compromised quality of life from both their asthma and as
a result of treatment-related side effects.?’ Exacerbations are particularly disabling
for patients and typically require treatment with systemic corticosteroids and may
require hospital admission. Despite current treatments asthma patients are at
increased risk of death. One of the strongest predictors of death due to asthma is
asthma-related hospitalisation (including hospitalisation as a result of an
exacerbation).3"32 This links with the fact that patients with severe asthma are also
the heaviest users of health services, and around 80% of asthma spend is used on
the 20% with the severest symptoms.33

3.2 Severe refractory eosinophilic asthma

Evidence shows that once a correct diagnosis of asthma has been made, co-
morbidities addressed and therapy ‘optimised’, patients with severe asthma are
comprised of complex, overlapping and non-overlapping phenotypes and one
example of such is the severe eosinophilic asthma phenotype.?® Studies in the
severe asthma population have shown that more than half of these patients have
persistent eosinophilic airway inflammation despite high dose inhaled corticosteroid
therapy.3+3% Eosinophilic asthma can be associated with increased asthma severity,
late-onset disease, and a refractory response to even high doses of inhaled
corticosteroids requiring treatment with parenteral or oral steroids).’®'® Eosinophilic
asthma inflammation can be measured in both blood and sputum, but recent studies
have confirmed that late-onset severe refractory eosinophilic asthma can be reliably

" Chung 2014: Uncontrolled asthma defined as at least one of the following: 1) Poor symptom control: ACQ consistently .1.5,
ACT ,20 (or “not well controlled” by NAEPP/GINA guidelines) 2) Frequent severe exacerbations: two or more bursts of
systemic CS (.3 days each) in the previous year 3) Serious exacerbations: at least one hospitalisation, ICU stay or mechanical
ventilation in the previous year 4) Airflow limitation: after appropriate bronchodilator withhold FEV1 ,80% predicted (in the face
of reduced FEV1/FVC defined as less than the lower limit of normal). Controlled asthma that worsens on tapering of these high
doses of ICS or systemic CS (or additional biologics).
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characterised by establishing blood eosinophil thresholds in the presence of high-
dose ICS in a poorly controlled exacerbating phenotype.36:37

3.3 Clinical care pathways

In accordance with the BTS/SIGN Guideline and as recommended by the ATS/ERS
Task Force gaining control for severe asthma patients should first be attempted
through the use of high-dose ICS and other controllers, such as long-acting -
agonists, leukotriene antagonists or theophyllines.?>2° Only then should daily OCS
be considered and at the lowest possible dose to achieve adequate control (see
Figure 2). We refer to this treatment regime in this submission as standard of care
(SoC) which is identified as the key comparator for add-on mepolizumab. The
BTS/SIGN guideline refers to other available treatments and steroid sparing
treatments. Other available treatments include immunosuppressants such as
methotrexate3®3°, cyclosporine*®4!, and oral gold*?> which have demonstrated
variable and marginal effects on OCS reduction but with significant toxicity.
BTS/SIGN only recommend the above immunosuppressants as a three months trial,
and only if other drug treatments have been proven unsuccessful.??> Bronchial
thermoplasty is also considered a treatment option for adult patients who have poorly
controlled asthma despite optimal therapy. However, the BTS/SIGN Asthma
guidelines suggests this results in a modest improvement in asthma quality of life in
the year after treatment?? and produces no consistent improvement in asthma
symptoms or FEV1.4345 None of these treatment options were identified as relevant
comparators for this appraisal.

The BTS/SIGN Guideline also refers to omalizumab (Xolair, a humanised
monoclonal antibody which binds to circulating IgE, reducing levels of free serum
IgE) which targets a different pathway to mepolizumab, as a steroid sparing agent for
patients at Step 5. This is consistent with the NICE pathway for asthma.*® In 2013
NICE completed a multiple technology appraisal (MTA, TA 278) for omalizumab and
recommended it as a treatment option for treating severe persistent confirmed atopic
IgE-mediated asthma as an add-on to optimised standard therapy in patients =26
years, who need continuous or frequent treatment with oral corticosteroids (defined
as 4 or more courses in the previous year) (along with an approved confidential
patient access scheme). However, only a small proportion of patients with severe
asthma and an allergic phenotype are appropriate candidates for its use based on
specific weight, IgE levels and a positive test for a perennial allergen. Add-on
omalizumab is identified as an additional comparator for add-on mepolizumab
however this is only appropriate for the overlap population of patients exhibiting both
an allergic (atopic) and eosinophilic asthma phenotypes (see Figure 2). ltis
estimated, from a non-drug interventional study that the GSK proposed population
represents approximately of the severe asthma adult population in England and
Wales. Of those patients eligible for mepolizumab, an estimated [} are also
eligible for add-on omalizumab.

Company evidence submission template for mepolizumab [ID798] Page 26 of 282



Figure 2 BTS/SIGN Guidelines with positioning of biologics (adapted from BTS/SIGN
Guidelines %)
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3.4 Effects of the disease / condition on patients, carers and
society

According to the Asthma UK report Fighting for Breath, severe asthma means
different things to different patients (i.e. it is not only heterogeneous in its clinical
features but also its impact on patients’ lives). Some people live with daily
symptoms of breathlessness whilst others have sudden severe asthma attacks with
little warning. Patients, therefore, adapt to cope with the impact of the disease on
their lives.?® The extent of day to day symptoms can make it difficult for some
patients to maintain previous full time employment and unlike other chronic
conditions it can be more challenging for severe asthma patients to obtain a disability
allowance.?® Resultant financial stress can further negatively impact a patient’s
HRQL. Asthma UK reports that the impact of caring for someone with severe
asthma is substantial, impacting on family relationships and also difficulty in
maintaining employment.8

Currently, patients with severe asthma who are at high risk of exacerbations and
who are not eligible for omalizumab have few treatment options available other than
OCS. Use of OCS on a regular basis has well-documented side effects. For these
reasons, physicians and patients are reluctant to use OCS on a regular basis to
control their asthma and even short-term to treat exacerbations. Consequently, it is
not surprising that adherence to daily OCS has been documented to be as low as
50% or even less.?%48

Asthma exacerbations lead to over 50,000 hospital admissions per annum and total
asthma therapeutic spend in the UK is around £800 million annually."” In addition, it
is estimated that asthma leads to a direct cost to the NHS of £1 billion and an
indirect cost to society, due to time off work and loss of productivity, of £6 billion."”

3.5 Mortality

The National Report for Asthma Deaths (NRAD),*° the most comprehensive and
detailed review in to asthma deaths reported that of the 155 patients who died and
for whom severity could be estimated, 61 (39%) appeared to have severe asthma in
the 12 months prior to death. In this report severe asthma was defined as those who
were prescribed four asthma medications and those who had been admitted to
hospital in the past year, needed OCS daily or had two or more prescriptions for
systemic corticosteroids in the past year. An estimated 5%2° of asthma patients
have severe asthma and therefore the study would suggest that risk of mortality is
still an issue in this population.

3.6 Current severe asthma service provision

Patients with suspected severe asthma receive a multidisciplinary assessment and
one example of such an assessment is that outlined in the NHS England A14
Service Specification for Severe Asthma.'” This assessment seeks to explore co-
morbidities and compliance prior to the initiation of treatment (which would include
biologics). In England this usually takes place at a tertiary care centre or in Wales in
specialist secondary care clinics. We believe mepolizumab will fit into the existing
care pathway for severe asthma.
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3.7 Equality and Equity

The NICE scoping process did not identify any issues of equality or equity. However
at the Decision Problem meeting GSK highlighted the possible risk of Committee
issuing guidance which may not be deemed equitable across the eligible patient
population. The primary treatment objective for severe refractory eosinophilic
asthma patients uncontrolled at Step 4 who have not commenced on maintenance
OCS is to achieve a reduction in exacerbations. This is also true for those patients
uncontrolled at Step 5 on maintenance OCS. For those patients at Step 5 who are
controlled on maintenance OCS, not only will the treatment objective be to reduce
the exacerbation frequency, clinicians will also be seeking to reduce the systemic
exposure to OCS while maintaining asthma control. For the GSK proposed
population it is likely that we have not been able to appropriately capture,
economically, the true long term benefit of reducing an individual’s systemic
exposure to OCS as the model primarily focuses on asthma control. Therefore this
population will appear less cost-effective compared to the GSK proposed population
when excluding mOCS users who did not achieve the required 4 exacerbations in
the previous year, despite representing a more severe population. Thus, to ensure
this equitability issue is addressed both populations (GSK proposed population and
GSK proposed population excluding mOCS users with < 4 exacerbation in the
previous year) are presented in the clinical and cost effectiveness section (section 4
and 5, respectively).
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4 Clinical effectiveness

4.1 Identification and selection of relevant studies

A systematic review was carried out to identify, report and if appropriate meta-
analyse or indirectly compare any clinical studies of relevance to this appraisal. The
review was conducted and reported in line with the Preferred Reporting Items for
Systematic Reviews and Meta-Analysis (PRISMA) guidelines. The primary objective
of the systematic review was to evaluate the efficacy, health related quality of life
(HRQL) and safety of mepolizumab relative to other maintenance treatments for
severe asthma. Only data in relation to interventions identified in the Decision
Problem (see section 1 and section 3.3): mepolizumab, SoC and omalizumab, are
presented in the main body of the submission. Note that the systematic review
conducted, had a broader remit than this appraisal. It is available as a reference to
this submission.>°

4.1.1 Search strategy

A comprehensive search strategy was designed to retrieve relevant clinical data from
the published literature; details can be found in Appendix 8.2. The search strategy
was split into two parts:
e Search strategy A: Tailored to identify relevant RCTs for maintenance
treatment of severe asthma.
e Search strategy B: Focused on identifying efficacy/safety observational
studies for omalizumab, and maintenance OCS.

Table 5 outlines the search engines and electronic databases that were searched.
The search PICOS is described in Table 6. All databases were searched without
limits with the exception of conference abstracts which were searched from 2012-
2014 (2015 conference abstracts were not yet available). It was assumed that
abstracts older than three years were likely to have been published as full text
articles. All searches were executed on 16" July 2015 (an update to original
searches conducted on 8 July 2014).

Table 5 Search engines and databases searched

Search engine | Databases Limits
(website)
ProQuest e Medline® Search Strategy A:
(www.proquest. | « EMBASE® No limits
com/) e MEDLINE® In-Process Search Strategy B:
e PASCAL 2004-2014
Cochrane e Cochrane - systematic reviews (CDSR) Search Strategy A:
(www.cochrane. | ¢ Database of Abstracts of Reviews of Effects (DARE) | No limits
org/) e Cochrane - central register of controlled trials Search Strategy B:
(CENTRAL) 2004-2014
e Health Technology Assessments Database (HTA)
National e Evidence Review Group (ERG) reports Search Strategy A & B
Institute for e Manufacturers submissions No limits
Health
Research
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(NIHR)
(http://www.hta.
ac.uk/erg/index.

asp)

Conference e American Thoracic Society (ATS) Search Strategy A &
abstracts - e European Respiratory Society (ERS) B:

(websites in e American College of Chest Physicians (ACCP) Time limit (years): 2012

next column)

— 2014 (2015
conference abstracts
not yet available)

Clinical trial
registries
(websites in
next column)

¢ National Institutes for Health (NIH) ClinicalTrials.gov
Register

e Australian New Zealand Clinical Trials Registry
(ANZCTR)

e Registro Brasileiro de Ensaios Clinicos (ReBec)

Search Strategy A & B
No limits

HTA
organisations

Search Strategy B only

¢ NICE single technology appraisals (STA) and multi
technology appraisals (MTA)/guidelines

e German Federal Joint Committee (G-BA) reports

e Institute for Quality and Efficiency in Health Care
(IQWiQ) reports

e Pharmaceutical Benefits Advisory Committee
(PBAC) reports

e Haute Autorité de Santé (HAS) reports

¢ National Commission for Incorporation of
Technologies (CONITEC)

e The Canadian Agency for Drugs and Technologies
in Health (CADTH)

Search strategy B
No limits

Regulatory drug
agencies

Search Strategy B only

e US Food and Drug Administration (FDA) reports
e European Medicines Agency (EMA) reports

e Brazilian Health Surveillance Agency (ANVISA)

Search strategy B
No limits

4.1.2 Study selection

Once the searches were performed, eligibility of articles was assessed by two
independent researches, based on the pre-specified PICOS and inclusion and
exclusion criteria (see Table 6 and refer to the systematic review report). Selection
was firstly based on title and abstract but where inclusion still remained unclear full
texts were evaluated. The comparators for this appraisal are SoC and omalizumab
however the initial search was broad and the review included other targeted and
non-targeted agents used in the treatment of severe asthma.

Table 6 PICOS and eligibility criteria applied to the search strategies.

Topic

Inclusion criteria

Rationale

Exclusion criteria

Population

o Asthma patients with the
following characteristics:

¢ Mensa study population
included patients 212
years. The review was
conducted before
submission of the
regulatory application —
where the licence is now
expected in patients 218
years.

o Patients age >12
years)

o Severe (or refractory /
difficult-to-treat /
persistent / treatment-
resistant / uncontrolled)
asthma

¢ Non humans

¢ Healthy subjects

e Other (respiratory)
diseases besides
asthma

o Patients age <12
years)

¢ Mild/moderate
asthma*
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e Patients with and without
eosinophilic and allergic
asthma subtypes were
included.

o To ensure totality of the
available evidence could
be considered.

e Studies including
severe asthma
patients, but not
reporting results for

this (sub)
population.

Intervention | Relevant to this appraisal™* ¢ |dentified by NICE scoping | ¢ Studies not

e Active arm, Standard of and concurred by clinical investigating one
Care with: opinion gathered from of the following
0 Mepolizumab advisory boards in March treatments in the
0 Omalizumab and August 2015. active arm:
0 Mepolizumab
0 Omalizumab
o Standard of
care
e Studies
investigating the
impact of acute
OCS treatment.
Comparators | e« As above ¢ Selected to potentially e Studies not
o Note that the systematic enable both direct and investigating
review had a broader remit indirect comparisons placebo, SoC or
and included more between the interventions relevant active
comparators not deemed of interest. comparator in the
relevant for this appraisal; comparator arm
refer to full report for more
details.

Outcomes o Efficacy (exacerbations, e These outcomes were e Publications
lung function, asthma chosen since they are without at least
control, symptoms, frequently measured and one of the
hospitalisations) reported in trials of relevant

o Steroid sparing asthma/severe asthma. endpoints.
e Rescue medication use ¢ Identified in the NICE
(OCS/ICS) Decision Problem
o HRQL (utilities) (Section 1) and
o Safety and tolerability concurred with clinical
Note that additional Search opinion (from advisory
Strategy B included boards conducted in
adherence to treatment. March and August 2015,
see section 2.6).
Study design | Search strategy A Search strategy A Search strategy A

e Double-blind, single-blind
and open-label RCTs***
reporting efficacy and/or
safety results (without
restriction to date or
language or study
duration)

o Systematic reviews
including references to
relevant RCTs**

¢ RCTs are the gold
standard of clinical
evidence, minimising the
risk of confounding and
allowing the comparison of
the relative efficacy of
interventions.

¢ Non-randomised
clinical trials, case
reports

e Systematic reviews
discussing only
other trial designs
besides RCTs or
not discussing
relevant outcomes

e Posters which
report no
new/different study
outcomes than the
full publication
reporting on the
same trial.
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Search Strategy B

e Observational studies

o Systematic reviews
including references to
relevant observational
studies**

Search strategy B

e Provide longer-term real
world effectiveness and
supplement the evidence
provided by RCTs.

Search strategy B

o All other study
types which are not
observational.

e Posters which
report no
new/different study
outcomes than the
full publication
reporting on the
same trial.

Language e Publications in all e To ensure where possible | e Not applicable
languages were included the totality of the evidence
is not compromised.
Timeframe ¢ Conference proceedings e Assumed that conference | e Conference

from the last three years
(2012 — 2014 (2015
conference abstracts were
not available, at the time of
searching))

¢ No time limit was applied
to all other publications
and reports

proceeding older than
three years were likely to
have been published as
full text articles.

proceedings older
than three years
(<2012)

* Studies with mild and/or moderate asthma patients were excluded in this review. Studies with moderate/severe asthma
patients were included, if the majority of the patients had severe asthma (see protocol deviations below and in the full

systematic review report).
*Other comparators included in the systematic literature review, but not reported in this submission include: reslizumab,
benralizumab, tralokinumab, lebrikizumab, dupilumab and tiotropium.
*** RCT data were only extracted from publications which report primary results. Systematic reviews were screened for
references to relevant RCTs, but data was not extracted from this source.

4.1.3 Protocol deviation

Two protocol deviations occurred with regards the inclusion and exclusion criteria to
search strategy A (RCT search).
¢ Inclusion criteria of patients 212 years — one study was included with patients
aged = 11 years
e Studies including severe asthma patients but not reporting results for this sub
population: When results were only reported for the total study population
(moderate and severe), studies were included when the majority (=250%) of
patients had severe asthma.

4.1.4 Flow diagram of the included and excluded studies

Studies were included and excluded based on the criteria outlined in Table 6 and the
results of each stage of the review process are outlined in Figure 3.
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Figure 3 Flow diagram of included and excluded studies
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GSK provided five additional data sources (hand searching) to the agency
conducting the review which are highlighted in Figure 3 as ‘Additional data sources’.
GSK was aware of their relevance and that due to publication timing were unlikely to
be identified through database literature or abstract searches (e.g. clinical study
reports) Of the 62 RCTs and 5 additional data sources, 37 were deemed relevant to
this appraisal. The remaining studies were not included since they do not address
interventions of interest. A summary of the excluded RCTs is provided in appendix
8.2 and a reason for their exclusion. Search strategy B identified 28 relevant
observational publications. A list of the included RCTs and observational studies are
provided in Table 7 and Table 8 respectively.
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Table 7 List of included RCTs

Author, Type of Intervention Comparato | Population
year document r
Pavord, . . .
1 201236 Full Text Mepolizumab Placebo Severe eosinophilic asthma
Dotter, . Severe refractory eosinophilic
2 20145" Study report | Mepolizumab Placebo asthma
3 '2"5‘(')%22 Full Text Mepolizumab Placebo Refractory eosinophilic asthma
Asthma who required treatment
Nair, . with oral prednisone to control
4 20095354 Full Text Mepolizumab | Placebo symptoms and still had persistent
sputum eosinophilia
5 53'1’455 Full Text Mepolizumab Placebo Severe eosinophilic asthma
6 53'1’556 Abstract Mepolizumab Placebo Severe eosinophilic asthma
7 %‘&%"g‘ Full Text Mepolizumab Placebo Severe eosinophilic asthma
8 gg 1'2153 Editorial Mepolizumab Placebo Severe eosinophilic asthma
9 ;lg(l)%af,se’ Full Text Omalizumab Placebo Severe asthma
10 ;;(;r;t;grt Full Text Omalizumab Placebo Severe persistent asthma
11 %%‘;Ege“ Full Text Omalizumab Placebo Severe persistent asthma
12 gg(;rétgoert Full Text Omalizumab Placebo Severe persistent allergic asthma
13 231”;"‘6?'3’ Full Text Omalizumab Placebo Severe allergic asthma
14 231”3?62'3’ Full Text Omalizumab Placebo Allergic asthma
15 Bardg;as, Full Text Omalizumab Placebo Inade_quately controlled persistent
2012 allergic asthma
16 Egg?g; Full Text Omalizumab Placebo Severe allergic asthma
17 ;E)noné% Full Text Omalizumab Placebo Severe allergic asthma
Lanier, . .
18 20035 Full Text Omalizumab Placebo Severe allergic asthma
Garcia, : Severe, persistent, non-atopic
19 20137 Full Text Omalizumab Placebo asthma that was uncontrolled
20 58'1‘22'3’ Abstract Omalizumab Placebo Severe persistent asthma
21 gg?gf;z’ Full Text Omalizumab Placebo Severe persistent allergic asthma
Massanar : at least moderate persistent allergic
22 i, 20107° Full Text Omalizumab Placebo asthma inadequately controlled
Ohta, : Moderate-to-severe persistent
23 20097 Full Text Omalizumab Placebo asthma
Ayres, . persistent moderate-to-severe
24 200472 Full Text Omalizumab Placebo allergic asthma
Inadequately controlled severe
Niven, : persistent allergic (IgE-mediated)
25 | 20087 Full Text Omalizumab Placebo asthma who were receiving high-
dose ICS (>1000 mg/day
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Author, Type of Intervention Comparato | Population
year document
beclometasone equivalent) plus a
LABA.
Bousquet, . Severe persistent allergic (IgE-
26 201174 Full Text Omalizumab Placebo mediated) asthma
Siergiejko . Severe persistent allergic (IgE-
27 201175 Full Text Omalizumab Placebo mediated) asthma
Hoshino, ; .
28 201276 Full Text Omalizumab Placebo Severe allergic asthma
Rubin, . Severe persistent asthma
29 201277 Full Text Omalizumab Placebo uncontrolled despite treatment
30 gg(l)e,lr;s Full Text Omalizumab Placebo Allergic asthma
31 288'279 Full Text Omalizumab Placebo Allergic asthma
32 288'280 Full Text Omalizumab Placebo Moderate-to-severe allergic asthma
33 | Milgrom, | & et Omalizumab | Placebo | Moderate to severe perennial
1999 allergic asthma
34 NCT0067 | Clinical Omalizumab Placebo Moderate-Severe, Persistent
093082 trials.gov Allergic Asthma
Bousquet Allergic asthma, symptomatic
35 2004;1, | Full Text Omalizumab Placebo despite moderate-to-high daily
doses of ICS
Busse Letter to moderate-to-severe allergic asthma
36 od . Omalizumab Placebo who remain inadequately controlled
2013 editor ; . ;
on inhaled corticosteroids
Vignola moderate-to-severe allergic asthma
37 20% 485 ' Full Text Omalizumab Placebo and moderate-to-severe persistent
allergic rhinitis

Grey highlighted studies were not identified through the literature review but added to the data-extraction as ‘hand searching,
provided by GSK.

Table 8 List of included observational studies (studied omalizumab)

Study N Follow-up Design
duration
1 | Velling 20118 | 13 52 weeks Prospective monocenter investigation
(one group)
2 | Vennera 266 116.13 weeks Post-marketing prospective observational
201287 surveillance trial
(one group)
3 | Rottem 20128 | 33 52 weeks Retrospective study
(one group)
4 | Korn 201089 174 | 32 weeks Retrospective study based on data from 2 post-
marketing surveillance trials
(one group)
5 | Korn 2009% 280 | 26 weeks Prospective study
(one group)
6 | Llano 2013° 266 | 116.13 weeks Prospective study
(one group)
7 | Chivato 2009 | 214 | 16 weeks Retrospective study
(one group)
8 | Braunstahl 943 104 weeks Prospective study
2013% (one group)
9 | Van Nooten 154 52 weeks Prospective study
2013% (one group)
10 | Braunstahl 943 104 weeks Prospective study
2013% (one group)
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11 | Grimaldi- 767 87 weeks Prospective study
Bensouda (two groups)
2013%
12 | Tajiri 2014% 31 48 weeks Prospective study
(one group)
13 | Molimard 166 Non-specific Retrospective study
2010% (beyond 16 weeks | (one group)
from initiation of
omalizumab)
14 | Lafeuille 644 52 weeks Retrospective study
2012% (one group)
15 | Barnes 136 52 weeks Retrospective study
201319 (one group)
16 | Costello 93 26 weeks Retrospective study
2011191 (one group)
17 | Zietkowski 19 16 weeks Prospective study
2011192 (two groups)
18 | Brusselle 158 52 weeks Prospective study
2009103 (one group)
19 | Kulichenko 15 52 weeks n.a.
2009104 (one group)
20 | Lafeuille 3044 | 104 weeks Retrospective study
201310% (four groups)
21 | Kupyrs- 11 n.a. n.a.
Lipinska (one group)
2014106
22 | Lafeuille 644 52 weeks Retrospective study
2012% (one group)
23 | Kuo 201417 20 104 weeks Retrospective observational registry study
(eXpeRience study: Taiwan analysis; one group)
24 | Pereira 62 104 weeks Retrospective observational registry study
2015108 (eXpeRience study: Portuguese analysis; one
group)
25 | Britton 2012'%° | 50 140 weeks (982 Retrospective cohort analysis (one group)
days)
26 | Barnes 2012 136 52 weeks Retrospective medical records analysis (two
110 groups)
27 | Zamora 22 78 weeks Retrospective study based on electronic medical
2013"" records of a tertiary hospital (one group)
28 | Saji 201412 13 16 weeks Retrospective study

(Japanese article, reviewed by researcher)
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4.2

List of relevant randomised controlled trials

The systematic review identified add-on mepolizumab as an intervention in 6 RCT s shown in Table 9.

Table 9 Randomised controlled trials

Trial no. . . .
(acronym) Intervention Comparator Population Primary study ref.
Early studies
SB-240563/006 IV Mepolizumab IV Placebo Subjects with moderate, persistent SB-240563/006
(Moderate Asthma | 290mg and 750mg asthma Flood-Page P, et al; International Mepolizumab Study Group. A
Study) study to evaluate safety and efficacy of mepolizumab in patients
with moderate persistent asthma. Am J Respir Crit Care Med.
2007 Dec 1;176(11):1062-71. Epub 2007 Sep 13.
CRT110184 IV Mepolizumab IV Placebo Subjects with refractory eosinophilic CRT110184
(Proof of concept) 750mg asthma and a history of recurrent severe | Hg|gar P, et al. Mepolizumab and exacerbations of refractory
exacerbations eosinophilic asthma. N Engl J Med. 2009 Mar 5;360(10):973-84.
SB-240563/046 IV Mepolizumab IV Placebo Subjects with prednisolone-dependent SB-240563/046
(Proof of concept) | 7°0mg asthma and persistent sputum Nair P, et al. Mepolizumab for prednisolone-dependent asthma
eosinophilia with sputum eosinophilia. N Engl J Med. 2009 Mar 5;360(10):985-
93.
Key phase lIb/lll trials
MEA112997 IV Mepolizumab IV Placebo Severe Asthma patients with a confirmed | NCT01000506
(DREAM) 750mg history of >2 asthma exacerbations in the | hitps://clinicaltrials.gov/ct2/show/NCT01000506?term=Mepolizum
IV Mepolizumab past 12 months. who had one or more of | g8 rank=2
250mg the following crltgrla. ) . Pavord ID, Howarth P, Bleecker ER et al Mepolizumab for severe
IV Mepolizumab - an elevated peripheral blood eosinophil | gssinophilic asthma (DREAM): a multicentre, double-blind,
75mg level of >300 cells/uL, placebo-controlled trial.
- sputum eosinophils >3%, http://www.ncbi.nlm.nih.gov/pubmed/22901886 Lancet 2012
-FeNO 350 ppb and/or 18;380(9842)2651-9
- prompt deterioration of asthma control
following a 25% reduction in regular
maintenance dose of ICS or OCS.
MEA115588 IV Mepolizumab IV and SC Severe Asthma patients on high dose NCT01691521
(MENSA) 75mg Placebo ICS, a blood eosinophil level of >300 https://clinicaltrials.gov/ct2/show/NCT01691521 2term=Mepolizum

SC Mepolizumab

cells/uL that was related to asthma within
the 12 months prior to Visit 1 or

ab&rank=3
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100mg

eosinophil level of >150 cells/pL at Visit 1
and a history of 2 exacerbations requiring
treatment with systemic steroids in
previous year.

Ortega HG, Liu MC, Pavord ID et al Mepolizumab Treatment in
Patients with Severe Eosinophilic Asthma. N Engl J Med 2014;
371:1198-1207

MEA115575
(SIRIUS)

SC Mepolizumab
100mg

SC Placebo

Severe Asthma patients on high dose
ICS and OCS for 26 months, a blood
eosinophil level of >300 cells/pL that was
related to asthma within the 12 months
prior to Visit 1 or eosinophil level of
>150 cells/uL at Visit 1

NCT01691508
https://clinicaltrials.gov/ct2/show/NCT01691508?term=Mepolizum

ab&rank=9

Bel EH, Wenzel SE, Thompson PJ et al. Oral Glucocorticoid-
Sparing Effect of Mepolizumab in Eosinophilic Asthma. N Engl J
Med 2014; 371:1189-1197
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The clinical effectiveness section will focus on two phase Il clinical trials that support
the efficacy and safety of mepolizumab in the GSK proposed population for NICE
guidance, MENSA and SIRIUS (MEA115588 and MEA115575). Four early studies
were considered less relevant for the following reasons:

1. Moderate Asthma Study: SB-240563/006 studied a moderate asthma
population not included in the licensed population and did not show a benefit of
mepolizumab for the primary endpoint peak expiratory flow (Flood-Page 2007)"'3.
However, the study indicated the need for targeting a more severe population that
was experiencing frequent exacerbations along with the use of a biomarker of
eosinophilic inflammation, such as sputum or peripheral blood eosinophils.

2. Proof-of-concept Exacerbation Study: As a consequence of CRT110184
(Haldar 2009)%? was an investigator-supported, proof-of-concept study conducted in
subjects with severe eosinophilic asthma and a history of recurrent severe
exacerbations. It demonstrated a significant decrease in exacerbation frequency with
4-weekly administration of mepolizumab 750 mg IV compared with placebo over a
52-week treatment period (Haldar 2009)°2 and led to the phase IIb /Ill clinical trial
program. However, the study included patients selected on sputum eosinophil count
and used an unlicensed dose and posology. Thus, as a proof-of concept studyj, it
was deemed less relevant for the decision problem. The published peer reviewed
paper will be provided.

3. Proof-of-concept OCS Reduction Study: Again as a result of the Moderate
Asthma Study findings, SB-240563/046 (Nair 2009)%* was a 26-week, investigator-
supported, proof-of-concept study that assessed the ability of mepolizumab 750 mg
IV to allow prednisolone dose reduction in subjects with prednisolone-dependent
asthma, without inducing an exacerbation. Subjects in the mepolizumab 750 mg IV
group were able to reduce their maintenance OCS dose to a greater extent than
subjects on placebo while maintaining asthma control (Nair 2009)%* and further
supported the phase Il clinical trial program. Again, the study included patients
selected on sputum eosinophil count and used an unlicensed dose and posology.
Thus, as proof-of concept study, it was deemed less relevant for the decision
problem. The published peer reviewed paper will be provided.

4. DREAM, a dose ranging study, confirmed 75mg IV as an appropriate dose.
It had 4 inclusion criteria by which patients could enter the trial (see section 4.2).
Modelling identified 1 of the 4, blood eosinophil count as a valid marker of predicting
response to mepolizumab. Thus, it identified a patient responder population for add-
on mepolizumab therapy (see section 4.7).

The appropriate population and dose, identified in DREAM, was taken forward in
phase Il studies MENSA and SIRIUS. In addition, MENSA confirmed bioequivalence
between doses 75mg IV and 100mg SC (see section 4.7.3). This submission will
therefore focus on the Phase Il results in an appropriate patient population (Section
4.7). However, for completeness and as relevant for parts of the discussion on
patient population and quality of life, DREAM’s method will be addressed in sections
4.3 to 4.6, efficacy results will be disclosed as part of the meta-analysis of DREAM
and MENSA presented in section 4.9 and quality of life measure discussions will be
covered in section 4.7 and 4.13.
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4.3 Summary of methodology of the relevant randomised

controlled trials

4.3.1 Methodology of relevant Randomised Controlled Trials

Two Phase Il studies, MENSA and SIRIUS are considered primary efficacy studies
for mepolizumab in severe refractory eosinophilic asthma. There were a large
number of endpoints for each of the studies, however only those relevant to the
decision problem and discussed in the results section 4.7 will be presented below.
Further details of each of the studies, including endpoints, can be found in the
clinical study reports (CSRs). For completeness sections 4.3 to 4.6 will include an
outline of phase IIb and Ill studies, DREAM, MENSA and SIRIUS. As MENSA and
SIRIUS (phase Ill) are considered the most relevant studies for the decision
problem, the results are discussed in context of the GSK proposed population for
which guidance is sought in section 4.7. The results of the earlier phase Ilb study,
DREAM are included in a meta-analysis of DREAM and MENSA in section 4.9.

4.3.1.1 DREAM

Trial design: DREAM was a double-blind, placebo-controlled, parallel-group, 52-
week dose-ranging study. Patients were randomly assigned to receive either 75mg
or 250mg or 750mg IV mepolizumab or matched placebo in a 1:1:1:1 ratio. The
randomisation was stratified on the basis of whether the patient required daily
treatment with oral corticosteroids. Randomisation was performed with the use of a
centralised computer-generated, permuted-block schedule. The study aimed to
randomise at least 151 subjects per group.

Eligibility criteria: Subjects were male or female and aged =12 years with a
minimum weight of 45kg, but in countries where local regulations or the regulatory
status of study medication permitted enrolment of adults only, subjects were 218
years. All subjects had severe refractory asthma for 212 months prior to Visit 1 and
also required regular treatment with a high dose ICS (=880 mcg/day [ex-actuator]
Fluticasone Propionate [FP] or equivalent) with or without maintenance OCS in the
12 months prior to Visit 1. Patients were also required to have need for additional
maintenance treatment(s) (e.g., long-acting beta agonist [LABA], leukotriene
receptor antagonist [LTRA], or theophylline) in the 12 months prior to Visit 1. The
criteria also included subjects with persistent airflow obstruction as indicated by a
pre-bronchodilator FEV1 <80% predicted recorded at Visit 1 or Visit 2 or peak flow
diurnal variability of >20% on 3 or more days during the run-in period.

Subjects were required to have airway inflammation which was likely to be
eosinophilic in nature. Eosinophilic airway inflammation could be demonstrated at
screening, or documented in the previous 12 months, by one of the following
characteristics:

e An elevated peripheral blood eosinophil level of 2300 cells/uL or

e Sputum eosinophils 23% or
e Exhaled nitric oxide (FeNO) =50 ppb or
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e Prompt deterioration of asthma control (based on documented clinical history
or objective measures) following a £25% reduction in regular maintenance
dose of inhaled or oral corticosteroid dose in the previous 12 months.

Patients were required to have a history of two or more asthma exacerbations
requiring treatment with oral or systemic corticosteroids in the 12 months prior to
Visit 1, despite the use of high-dose ICS and additional maintenance treatment(s).

There were also defined criteria whereby subjects became ineligible for this study.
This included subjects that were current smokers or with a smoking history of >10
pack years (number of pack years = (number of cigarettes per day/20) x number of
years smoked), parasitic infection in the 6 months before the study entry, substantial
uncontrolled co-morbidity, possibility of pregnancy, and history of poor treatment
adherence. Full details of the inclusion and exclusion criteria can be found in the
CSR.™M4

Setting and location: There were a total of 81 centres in 13 countries: 17 in the
USA, 9 in Germany, 8 in Russia, 7 in Ukraine, 5 in Australia, Canada, France,
Poland, Romania and the UK, 4 in Argentina and Chile, and 2 in South Korea. First
subject first visit occurred on the 9" November 2009 and the last subject’s last visit
occurred on the 5" December 2011. There were a total of 33 subjects from the 5
centres within the UK, which represented 5% of the total ITT population.

Intervention: The subjects in this study were randomised to receive mepolizumab at
doses of 75mg, 250mg or 750mg or placebo IV once every 4 weeks over a 52-week
treatment period in adult and adolescent patients with severe refractory eosinophilic
asthma.

The study drugs were prepared by site staff who were aware of the study group
assignments but were not involved in study assessments. Mepolizumab and placebo
were identical in appearance and were administered by a staff member who was
unaware of the study group assignments. The blindness of those involved in the
evaluation of the study was maintained at all times.

Permitted medications: Additional asthma medications such as theophyllines or
LTRAs were permitted provided they had been taken regularly in the 12 months prior
to randomisation (Visit 2, week 0). Maintenance OCS were permitted providing at
least one of the exacerbations in the previous 12 months had occurred while the
subject was receiving OCS and had been treated with a two-fold or greater increase
in the dose of OCS.

Prohibited medications: The following medications were not allowed prior to the
screening visit and throughout the study (Table 10):

Table 10 Prohibited Medications (DREAM)

Medication Washout time prior to
screening visits

Investigational drugs 1 month (or five half-lives)
Corticosteroids intra-articular, short-acting intramuscular 1 month
Corticosteroids intramuscular, long-acting depot 3 months
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Experimental anti-inflammatory drugs (non-biologics) 3 months

Methotrexate, troleandomycin, oral gold, cyclosporine, 3 months
azathioprine

Omalizumab (Xolair) or other biologicals for the treatment of 130 days
inflammatory conditions

Chemotherapy/radiotherapy 12 months
Regular oral or systemic corticosteroids for the treatment of 12 months

conditions other than asthma

Primary Efficacy Endpoints

The primary efficacy endpoint was frequency of clinically significant exacerbations of
asthma. This was defined as the worsening of asthma which in the investigator’s
opinion required use of oral/systemic corticosteroids and/or hospitalisation and/or
emergency department (ED) visits. Use of systemic corticosteroids was defined as
IV or oral steroid (e.g., prednisolone) for at least 3 days or a single IM dose. For
subjects on maintenance systemic corticosteroids, at least double the existing
maintenance dose for at least 3 days was required.

In order to provide an objective assessment of the circumstances linked to the
clinical decision that defined asthma exacerbations, the investigator was to take into
account changes from baseline on one or more of the following parameters: a
decrease in morning peak flow; an increase in the use of rescue medication;
increases in the frequency of nocturnal awakening due to asthma symptoms
requiring rescue medication use; an increase in overall asthma symptom score.

For subjects who withdrew prematurely from the study all data up to the time of
discontinuation were included.

Secondary Efficacy Endpoints
Key secondary endpoints were defined as follows:

e Frequency of exacerbations requiring hospitalisation (including intubation and
admittance to an intensive care unit) or ED visits

e Frequency of exacerbations requiring hospitalisation only

e Mean change from baseline in clinic pre-bronchodilator FEV1 at week 52

e Mean change from baseline in Asthma Control Questionnaire (ACQ) score at
week 52

e Mean change in Asthma Quality of Life Questionnaire (AQLQ) score from
baseline

Other Efficacy Endpoints
e Subject Rated Response to Therapy

e Clinician Rated Response to Therapy
e Mean change in EQ-5D health outcomes questionnaire score from baseline

For validity of health outcome measures please refer to Section 4.7.
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Safety Endpoints: AEs, clinical laboratory tests, vital signs, and 12-lead ECGs.
Blood samples were obtained for immunogenicity, pharmacokinetic, and
pharmacodynamic assessments.

For a complete list of endpoints, please refer to the CSR.""4

4.3.1.2 MENSA

Trial design: MENSA was a double-blind, double-dummy, placebo-controlled,
parallel-group, 32-week study evaluating the effects of mepolizumab 75mg IV and
100mg SC adjunctive therapy in subjects with severe refractory eosinophilic asthma.
Patients were randomly assigned to receive either 75mg IV or 100mg SC
mepolizumab or matched placebo in a 1:1:1 ratio. Randomisation was performed
with the use of a centralised computer-generated, permuted-block schedule. The
study aimed to randomise at least 180 subjects per group (see below).

Eligibility Criteria: The inclusion criteria were the same as DREAM (subjects with
severe asthma and a history of 2 or more exacerbations in the previous 12 months),
except airway inflammation had to be characterised as eosinophilic in nature by one
of the following:

e An elevated peripheral blood eosinophil count of 2300 cells/uL demonstrated
in the past 12 months prior to Screening or

e An elevated peripheral blood eosinophil count of 2150 cells/uL at screening.

Further details of this can be found in the CSR for this study."®

Setting and location: A total of 119 centres in 16 countries randomised and treated
subjects: 18 in the USA and Japan, 11 in the Republic of Korea, 10 in Canada and
Germany, 8 in France and Italy, 7 in Argentina, 5 in Spain and Ukraine, 4 in Belgium,
the Russian Federation and the UK, 3 centres in Australia and Chile, and 1 in
Mexico. The study was initiated on 8 October 2012 (first subject screened) and was
completed on 18 January 2014 (last subject last visit). There were a total of 17
subjects from the 4 centres within the UK, which represented 5% of the total ITT
population.

Intervention: Patients were randomly assigned to receive mepolizumab, which was
administered as either a 75mg IV dose or a 100mg SC dose, or placebo every 4
weeks for 32 weeks.

The study drugs were prepared by site staff who were aware of the study group
assignments but were not involved in study assessments. Mepolizumab and placebo
were identical in appearance and were administered by a staff member who was
unaware of the study group assignments. The blindness of those involved in the
evaluation of the study was maintained at all times.

Permitted medications: Additional asthma medications such as theophyllines or

LTRAs were permitted provided they had been taken regularly in the 3 months prior
to randomisation (Visit 2, Week 0). Maintenance OCS was permitted.
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Continuous Positive Airway Pressure (CPAP) for the treatment of obstructive sleep
apnoea was permitted, if initiated prior to the Screening Visit.

Prohibited medications: The following medications were not allowed prior to the
screening visit and throughout the study (Table 11):

Table 11 Prohibited Medications (MENSA and SIRIUS)

Medication Washout time prior to screening
visit

Investigational drugs 1 month or 5 half-lives whichever is
longer

Omalizumab (Xolair) 130 days

Other monoclonal antibodies 5 half-lives

Experimental anti-inflammatory drugs (non 3 months

biological)

Immunosuppressive medications such as those listed below (not all inclusive)

Corticosteroids intramuscular, long-acting depot if 3 months

used to treat a condition other than asthma

Methotrexate, troleandomycin, cyclosporin, 1 month
azathioprine

Oral gold 3 months
Chemotherapy used for conditions other than 12 months
asthma

Regular systemic (oral or parenteral) corticosteroids | 3 months
for the treatment of conditions other than asthma

Primary Efficacy Endpoint

The primary efficacy endpoint was the frequency of clinically significant
exacerbations of asthma as defined by worsening of asthma which required use of
systemic corticosteroids and/or hospitalisation and/or Emergency Department (ED)
visits. Use of systemic corticosteroids was defined as IV or oral steroid (e.g.,
prednisolone) for at least 3 days or a single IM dose. For subjects on maintenance
systemic corticosteroids, at least double the existing maintenance dose for at least 3
days was required.

In order to provide an objective assessment of the circumstances linked to the
clinical decision that defined asthma exacerbations, the investigator took into
account changes on one or more of the following parameters: decrease in morning
peak flow, increase in the use of rescue medication, increase in the frequency of
nocturnal awakening due to asthma symptoms requiring rescue medication use, and
increase in overall asthma symptom score.

Secondary Efficacy Endpoints

e Frequency of exacerbations requiring hospitalisation (including intubation and
admittance to an ICU) or ED visits

e Frequency of exacerbations requiring hospitalisation

e Mean change from baseline in clinic pre-bronchodilator FEV1 at Week 32

e Mean change from baseline in St. George’s Respiratory Questionnaire
(SGRQ) at Week 32
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Other Efficacy Endpoints:

e Mean change from baseline in Asthma Control Questionnaire (ACQ-5) score
at Week 32

Subject Rated Response to Therapy

Clinician Rated Response to Therapy

Mean change from baseline in clinic post-bronchodilator FEV1 at Week 32
Work Productivity and Activity Impairment Index: General Health (WPAI:GH)
Resource utilisation measures

Safety Endpoints: AEs, clinical laboratory tests, vital signs, and 12-lead ECGs.
Blood samples were obtained for immunogenicity, pharmacokinetic, and
pharmacodynamic assessments.

For a complete list of endpoints, please refer to the CSR."15

4.3.1.3 SIRIUS

Trial design: SIRIUS was a 24-week, double-blind, placebo-controlled parallel group
study with four phases: 1) OCS Optimisation, 2) Induction, 3) OCS Reduction and 4)
Maintenance. The OCS Optimisation Phase was a run-in phase intended to assure
that patients entered the double-blind treatment phase on the lowest dose of
prednisolone that would maintain asthma control. Patient's asthma status was
assessed weekly; the lowest effective prednisolone dose was defined as the dose
the patient was taking prior to the emergence of asthma symptoms or the occurrence
of an exacerbation. The Induction Phase was designed to allow for sufficient time for
those patients randomised to the mepolizumab arm to achieve a decrease in
eosinophilic inflammation prior to the reduction in prednisolone. During the OCS
Reduction Phase, patients received four additional doses of double-blind study
treatment. Patients were assessed for prednisolone reduction every 4 weeks.
Prednisolone dose titrations in the Optimisation and Reduction phases followed pre-
specified algorithms. Patients were maintained during the last 4 weeks of the study
without any further prednisolone dose adjustment (i.e., Maintenance Phase).

Patients were randomly assigned to receive either 100mg SC mepolizumab or
matched placebo in a 1:1 ratio. The study aimed to randomise at least 60 subjects
per group.

Eligibility Criteria: Patients 212 years of age with severe eosinophilic asthma, a
pre-bronchodilator FEV1<80% predicted, and a documented requirement for regular
treatment with maintenance systemic corticosteroids (5.0 to 35 mg/day prednisolone
or equivalent) and high-dose ICS (=880 mcg/day [ex-actuator] FP or equivalent)
were eligible. At the end of the run-in period, patients were eligible to be randomised
if they had achieved a stable dose of OCS during the Optimisation Phase.

Airway inflammation had to be characterised as eosinophilic in nature by one of the
following:
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e An elevated peripheral blood eosinophil count of 2300 cells/uL demonstrated
in the past 12 months prior to Screening or

e An elevated peripheral blood eosinophil count of 2150 cells/uL during the
optimisation phase

The criteria by which patients were not eligible were very similar to the DREAM and
MENSA studies. Further details of this can be found in the CSR for this study.>’

Setting and location: The ITT Population was comprised of subjects from 38
centres in 10 countries: 8 in Germany, 5 in the Czech Republic, France and the
USA, 4 in the UK, 3 in Australia and Canada, 2 in the Netherlands and Poland, and 1
in Mexico. There were a total of 10 subjects from the four centres within the UK,
which represented 7% of the total ITT population.

Intervention: Mepolizumab 100 mg SC compared with placebo over a 24-week
treatment period in adult and adolescent patients with severe eosinophilic asthma.
Time of administration: 4 weekly SC injections.

The study drugs were prepared by site staff who were aware of the study group
assignments but were not involved in study assessments. Mepolizumab and placebo
were identical in appearance and were administered by a staff member who was
unaware of the study group assignments. The blindness of those involved in the
evaluation of the study was maintained at all times.

Prednisolone use was captured on a daily basis by each subject through the use of a
daily eDiary. Site designated staff reviewed information to determine if subjects were
taking the prednisolone dose instructed by the protocol and followed up with the
subject accordingly.

Permitted medications: Maintenance OCS was required per study eligibility criteria.
OCS dose adjustments that occurred during the study were recorded.

Additional asthma medications such as theophylline or LTRAs were permitted
provided they had been taken regularly in the 3 months prior to randomisation (Visit
3).

Continuous positive airway pressure (CPAP) for the treatment of obstructive sleep
apnoea was permitted, if initiated prior to the Visit 1 (Screening Visit).

Prohibited medications: OCS (prednisolone) was supplied for use for the treatment
of asthma. During this study, only the study supplied prednisolone could be used for
the treatment of asthma. The medications not allowed prior to screening or during
the study were the same as those in the MENSA trial (Table 11).

Primary Efficacy Endpoint

Percent reduction of OCS dose during Weeks 20-24 compared with the baseline
dose, while maintaining asthma control, categorised as follows:

Company evidence submission template for mepolizumab [ID798] Page 47 of 282



90% to 100%

75% to <90%

50% to <75%

>0% to <50%

No decrease in OCS, lack of control during Weeks 20-24, or withdrawal from
treatment.

Secondary Efficacy Endpoints

During Weeks 20-24, while maintaining asthma control:
e Proportion of subjects who achieved a reduction of 250% in their daily OCS
dose, compared with baseline dose
e Proportion of subjects who achieved a reduction of OCS dose to 5.0 mg
e Proportion of subjects who achieved a total reduction of OCS dose
e Median percentage reduction from baseline in daily OCS dose.

Other Efficacy Endpoints
¢ Rate of clinically significant exacerbations
Rate of exacerbations requiring hospitalisation or ED visits
Rate of exacerbations requiring hospitalisation
Mean change from baseline in clinic pre-bronchodilator FEV+1 and in clinic
post-bronchodilator FEV1 at Week 24
Mean change from baseline in ACQ-5 score at Week 24
Mean change from baseline in SGRQ at Week 24
Work Productivity and Activity Impairment Index: General Health (WPAI:GH)
Resource utilisation measures

Safety Endpoints: AEs, including both systemic (i.e., allergic/lgE-mediated and
non-allergic) and local site reactions, clinical laboratory tests, including assessment
of immunogenicity, vital signs, and 12-lead ECGs.

For a complete list of endpoints, please refer to the CSR.%"

4.3.2 Comparative summary of methodology

A summary of these studies can be found below in Table 12.
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Table 12 Comparative summary of trial methodology

Trial number

DREAM

MENSA

SIRIUS

Location 81 centres in 13 countries including Argentina, 119 centres in 16 countries including Argentina, 38 centres in 10 countries including Australia,
Australia, Canada, Chile, France, Germany, South Australia, Belgium, Canada, Chile, France, Canada, Czech Republic, France, Germany,
Korea, Poland, Romania, Russia, Ukraine, United Germany, ltaly, Japan, Republic of Korea, Mexico, Mexico, Netherlands, Poland, UK and the USA.
Kingdom and the USA. Russian Federation, Spain, Ukraine, UK and the

USA.

Trial design Randomised, Double-blind, Placebo-controlled, Randomised, Double-blind, Double-dummy, Randomised, Double-blind, Placebo-controlled,
Parallel-group, Dose-ranging Placebo-controlled, Parallel-group Parallel-group

Eligibility Patients with severe asthma, aged =12 years with a | The inclusion criteria were the same as the Patients 212 years of age with severe eosinophilic

criteria for requirement for regular treatment with high dose DREAM Study, except airway inflammation had to asthma, a pre-bronchodilator FEV1 <80%

participants ICS with or without maintenance OCS, in the be characterised as eosinophilic in nature by one of | predicted, and a documented requirement for

previous 12 months. Patients were also required to
have need for additional maintenance treatment(s)
(e.g., LABA, LTRA, or theophylline) and evidence
of eosinophilic airways inflammation. Eosinophilic
airway inflammation could be demonstrated at
screening, or documented in the previous 12
months, by one of the following characteristics:

¢ An elevated peripheral blood eosinophil level of
2300 cells/uL or

e Sputum eosinophils 23% or

e Exhaled nitric oxide (FeNO) =50 ppb or

o Prompt deterioration of asthma control (based on
documented clinical history or objective
measures) following a £25% reduction in regular
maintenance dose of inhaled or oral
corticosteroid dose in the previous 12 months.

Patients further were required to have a pre-
bronchodilator FEV1 <80% predicted and a history
of two or more asthma exacerbations requiring
treatment with systemic corticosteroids in the 12
months prior to Visit 1, despite the use of high-dose

the following:

An elevated peripheral blood eosinophil count of
2300 cells/uL demonstrated in the past 12 months
prior to Screening or an elevated peripheral blood
eosinophil count of 2150 cells/yL at screening.

regular treatment with maintenance systemic
corticosteroids (5.0 to 35 mg/day prednisolone or
equivalent) and high-dose ICS (=880 mcg/day [ex-
actuator] FP or equivalent) were eligible. At the end
of the run-in period, patients were eligible to be
randomised if they had achieved a stable dose of
OCS during the Optimisation Phase. Airway
inflammation had to be characterised as
eosinophilic in nature by one of the following:

¢ An elevated peripheral blood eosinophil count of
2300 cells/uL demonstrated in the past12
months prior to Screening or

¢ An elevated peripheral blood eosinophil count of
2150 cells/uL during the optimisation phase
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ICS.

Trial drugs
Intervention(s)
(n=[x]) and
comparator(s)

(n=[x])

Permitted and
disallowed
concomitant
medication

Mepolizumab 75mg IV (n=153)
Mepolizumab 250mg IV (n=152)
Mepolizumab 750mg IV (n=156)
Placebo IV (n=155)

The timing of assessments schedule can be found
in the CSR.

Permitted medications: Additional asthma
medications such as theophyllines or LTRAs were
permitted provided they had been taken regularly in
the 3 months prior to randomisation (Visit 2, Week
0). Maintenance OCS was permitted.

Continuous Positive Airway Pressure (CPAP) for
the treatment of obstructive sleep apnoea was

permitted, if initiated prior to the Screening Visit.

Prohibited medications: Refer to Table 10.

Mepolizumab 75mg IV + Placebo SC (n=191)
Mepolizumab 100 SC+ Placebo IV (n=194)
Placebo SC & IV (n=191)

The timing of assessments schedule can be found
in the CSR.

Permitted medications were the same as DREAM.

Prohibited medications: Refer to Table 11.

Mepolizumab 100mg SC (n=69)
Placebo SC (n=66)

The timing of assessments schedule can be found
in the CSR.

Permitted medications: Maintenance OCS was
required per study eligibility criteria. OCS dose
adjustments that occurred during the study were
recorded in the eCRF. Additional asthma
medications such as theophylline or LTRA were
permitted provided they had been taken regularly in
the 3 months prior to randomisation (Visit 3).

CPAP for the treatment of obstructive sleep apnoea
was permitted, if initiated prior to the Visit 1
(Screening Visit).

At the end of the study (Week 24), subjects who did
not enter the OLE study were prescribed
appropriate alternative asthma therapy if needed
and as determined by the study investigator.

Prohibited medications: Refer to Table 11.
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Primary

Clinically significant asthma exacerbations

Clinically significant asthma exacerbations

Reduction of OCS

outcomes
Frequency of clinically significant exacerbations of Frequency of clinically significant exacerbations of Percent reduction of OCS dose during Weeks 20-
asthma as defined by worsening of asthma which asthma as defined by worsening of asthma which 24 compared with the baseline dose, while
required use of systemic corticosteroids and/or required use of systemic corticosteroids and/or maintaining asthma control, categorised as follows:
hospitalisation and/or emergency department (ED) | hospitalisation and/or emergency department (ED) | * 90% to 100%
visits. Use of systemic corticosteroids was defined visits. Use of systemic corticosteroids was defined * 75% to <90%
as IV or oral steroid (e.g., prednisolone) for at least | as IV or oral steroid (e.g., prednisolone) for at least | « 50% to <75%
3 days or a single IM dose. 3 days or a single IM dose. *>0% to <50%
* No decrease in OCS, lack of control during
Weeks 20-24, or withdrawal from treatment.
Secondary/ Secondary: Secondary: Secondary:
other
outcomes e Frequency of exacerbations requiring e Frequency of exacerbations requiring e Proportion of subjects who achieved a

hospitalisation (including intubation and
admittance to an intensive care unit) or ED
visits

e Mean change from baseline in clinic pre-
bronchodilator FEV1 at week 52

e Mean change from baseline in Asthma Control
Questionnaire (ACQ) score at week 52

e Mean change in Asthma Quality of Life
Questionnaire (AQLQ) score from baseline at
week 52

Other Efficacy Endpoints:

e Subject Rated Response to Therapy

¢ Clinician Rated Response to Therapy

¢ Mean change in EQ-5D health outcomes
questionnaire score from baseline

hospitalisation (including intubation and
admittance to an ICU) or ED visits

o Frequency of exacerbations requiring
hospitalisation

e Mean change from baseline in clinic pre-
bronchodilator FEV1 at Week 32

e Mean change from baseline in St. George’s
Respiratory Questionnaire (SGRQ) at Week 32

Other Efficacy Endpoints:

e Mean change from baseline in Asthma Control
Questionnaire (ACQ-5) score at Week 32

e Subject Rated Response to Therapy

e Clinician Rated Response to Therapy

e Mean change from baseline in clinic post-
bronchodilator FEV1 at Week 32

o Work Productivity and Activity Impairment
Index: General Health (WPAI:GH)

¢ Resource utilisation measures

reduction of 250% in their daily OCS dose,
compared with baseline dose

e Proportion of subjects who achieved a
reduction of OCS dose to <5.0 mg

e Proportion of subjects who achieved a total
reduction of OCS dose

e Median percentage reduction from baseline in
daily OCS dose.

Other Efficacy Endpoints:

o Rate of clinically significant exacerbations

o Rate of exacerbations requiring hospitalisation
or ED visits

¢ Rate of exacerbations requiring hospitalisation

e Mean change from baseline in clinic pre-
bronchodilator FEV1 and in clinic post-
bronchodilator FEV1 at Week 24

e Mean change from baseline in ACQ-5 score at
Week 24

e Mean change from baseline in SGRQ at Week
24
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Work Productivity and Activity Impairment
Index: General Health (WPAI:GH)
Resource utilisation measures

Pre-planned
subgroups
(Further details
found in the
CRS for each
study)

Presence of each of the eosinophilic airways
inflammation inclusion criteria

Age

Gender

Baseline percentage predicted pre-
bronchodilator FEV1

Number of exacerbations in the year prior to
the study

Region

Baseline use of maintenance oral
corticosteroids (use vs. no use)

Baseline blood eosinophil count

Baseline total IgE concentration

Age

Gender

Weight

Baseline Percent Predicted Pre-Bronchodilator
FEV1

Number of Exacerbations in the year prior to
the study

Region

Baseline Maintenance Oral Corticosteroid
Therapy

Baseline Blood Eosinophil count

Baseline IgE Concentration

Prior Use of Xolair

Duration of Prior OCS Use
Baseline OCS Dose

Geographic Region

Baseline Blood Eosinophil count
Gender

Weight

*For further details regarding the scoring methods, refer to section 4.4 (Statistical analysis and definition of study groups in the relevant randomised controlled trials), and for further details regarding
timing of assessments please refer to the CSR for each study.
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4.4 Statistical analysis and definition of study groups in the

relevant randomised controlled trials

4.4.1 Statistical analyses of RCTs

In this section, the statistical analyses for each of the studies, DREAM, MENSA and
SIRIUS, will be outlined. Sample size assumptions as well as any planned analyses
will also be detailed.

4.4.1.1 DREAM

Sample size assumptions

A total of 151 randomised subjects per arm was estimated to give 90% power to
detect a decrease in the exacerbation rate from 1.5 per year on placebo to 0.9 per
year on mepolizumab (a 40% decrease) at the 2-sided 5% significance level.

This assumed the number of exacerbations per year followed a negative binomial
distribution with a dispersion parameter k=0.7 and assumed that 15% of patients
would withdraw from the study.

Planned analyses
Interim analysis - No interim analysis was planned.

Final analysis - The rate of clinically significant exacerbations was analysed using a
negative binomial model with covariates of treatment group, baseline maintenance
OCS therapy (OCS vs. no OCS), region, exacerbations in the year prior to the study
(as an ordinal variable) and baseline percent predicted pre-bronchodilator FEV1, with
logarithm of time on treatment as an offset variable.

For the primary endpoint of exacerbations, for patients who withdrew, all data up to
the time of patient withdrawal were included in the analyses. However, there are
missing data for the period following withdrawal. The primary analysis made a
standard assumption known as the Missing At Random (MAR) assumption. This
assumes that future exacerbations for those who withdraw can be predicted from
their exacerbation history prior to withdrawal and from the exacerbation rate of
similar patients on the same treatment.

The rate of exacerbations requiring hospitalisation or ED visits were analysed as
above for rate of clinically significant exacerbations. Analysis of FEV1, ACQ scores
and AQLQ scores were performed using mixed model repeated measures methods
(including covariates as above plus baseline value), visit and interaction terms for
visit by baseline, and visit by treatment group.

A closed testing procedure was used to ensure strong control of the type | error in
adjusting for multiplicity across treatment comparisons and primary and secondary
endpoints. Following an initial test for a linear trend of decrease in exacerbation rate
with increasing dose of mepolizumab at a two-sided a=5% level, each dose of
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mepolizumab (75, 250, and 750 mg IV) was compared with placebo using a one-
sided Hochberg testing procedure with a one-sided 0=2.5%. A hierarchical
‘gatekeeping’ approach was used to control for multiplicity arising from the testing of
the primary and secondary endpoints. A step-down testing procedure was applied
where inference for an endpoint in the predefined hierarchy was dependent on
statistical significance having been achieved for the previous endpoints in the
hierarchy. For each endpoint, multiplicity across different treatment comparisons was
controlled using the one-sided Hochberg testing procedure. Full details are given in
the CSR.114

Subgroup examination

Exploratory multivariate modelling was performed to investigate baseline variables
predictive of overall number of exacerbations and of differential efficacy of
mepolizumab. Baseline covariates considered for inclusion were age, sex, weight,
baseline % predicted pre-bronchodilator FEV+1, number of exacerbations in the year
prior to screening (i.e., 2, 3, 4+), region, baseline use of maintenance oral
corticosteroids, airway reversibility, blood eosinophil count and baseline total IgE
concentration. In particular the potential differential effect of mepolizumab on the
exacerbation rate according to baseline blood eosinophils was investigated.

Consistency of treatment effect for covariates fitted in the primary efficacy endpoint
analysis model were examined by fitting separate additional models to examine
treatment effect according to each of the following subgroups: region, age, sex,
baseline pre-bronchodilator % predicted FEV1, exacerbations in the year prior to the
study, race, baseline OCS therapy (OCS vs. no OCS), reversibility at screening and
baseline blood eosinophils.

Further subgroup analysis of the primary endpoint was performed to investigate the
potential differential effects of mepolizumab according to each of the possible airway
inflammation characteristics (recorded in the previous 12 months) i.e.

Peripheral blood eosinophil level of 2300 cells/uL that is related to asthma
Sputum eosinophils 23%

Exhaled nitric oxide =250 ppb (at Visit 1 or Visit 2)

Prompt deterioration of asthma control (based on documented clinical history
or objective measures) following a <25% reduction in regular maintenance
dose of inhaled or oral corticosteroid dose.

For patients included in the sputum sub study, subgroup analysis of the primary
endpoint was performed according to whether their baseline sputum eosinophils are
23%.

No formal hypothesis testing in sub-groups of the populations was performed.

4.4.1.2 MENSA

Sample size assumptions
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A study with 180 subjects randomised to each treatment arm was estimated to have
over 90% power to detect a 40% decrease in the exacerbation rate from 2.4 per
annum (p.a.) on placebo to 1.44 p.a. on each of the mepolizumab treatment arms
using a two sided 5% significance level.

The calculation assumed the number of exacerbations per year followed a negative
binomial distribution with a dispersion parameter k=0.8.

Planned analyses

Interim analysis - An Independent Data Monitoring Committee (IDMC) ensured
external objective review of safety issues. The IDMC reviewed cardiovascular
adverse events and all cause mortality from MENSA and SIRIUS and from the open
label safety studies MEA115661 (COSMOS) and MEA115666 (COLUMBA). The
unblinded statistical analyses were performed by an independent Statistical Data
Analysis Centre (SDAC) at Duke University, NC. Unblinded results were not
available to the study team: The SDAC communicated directly with the IDMC, and
IDMC recommendations were made to a primary contact that was external to the
mepolizumab study team(s) at GSK.

There were no circumstances under which IDMC review of the data would lead to a
recommendation to stop due to efficacy of mepolizumab. Therefore no adjustment to
the final alpha level for efficacy was made based on the safety stopping guidelines.

Final analysis - The rate of clinically significant exacerbations was analysed using a
negative binomial model with covariates of treatment group, baseline maintenance
OCS therapy (OCS vs. no OCS), region, exacerbations in the year prior to the study
(as an ordinal variable) and baseline percent predicted pre-bronchodilator FEV1, with
logarithm of time on treatment as an offset variable.

For the primary endpoint of exacerbations, for patients who withdrew, all data up to
the time of patient withdrawal were included in the analyses. Sensitivity analyses to
investigate alternative assumptions regarding missing data were performed in the
same way as described above for DREAM.

The rate of exacerbations requiring hospitalisation or ED visits and the rate of
exacerbations requiring hospitalisation was analysed as above for rate of clinically
significant exacerbations. Analysis of FEV1 was performed using mixed model
repeated measures methods (including covariates as above plus baseline value),
visit and interaction terms for visit by baseline, and visit by treatment group. Analysis
of SGRQ was performed using analysis of covariance with covariates as above plus
baseline value.

A closed testing procedure was used to ensure strong control of the type | error in
adjusting for multiplicity across treatment comparisons and primary and secondary
endpoints. Each dose (75 mg IV and 100 mg SC) was compared with placebo using
a one-sided Hochberg testing procedure with a one-sided a=2.5%. A hierarchical
‘gatekeeping’ approach was used to control for multiplicity arising from the testing of
the primary and secondary endpoints. A step-down testing procedure was applied
where inference for an endpoint in the predefined hierarchy was dependent on
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statistical significance having been achieved for the previous endpoints in the
hierarchy. For each endpoint, multiplicity across different treatment comparisons was
controlled using the one-sided Hochberg testing procedure. Full details are given in
the CSR.1"5

Subgroup examination

Exploratory multivariate modelling was performed to investigate baseline variables
predictive of overall number of exacerbations and of differential efficacy of
mepolizumab. It was planned that if the mepolizumab 1V and SC treatment groups
produced similar results in the primary analysis then these treatment arms would be
combined in this modelling analysis.

Baseline covariates considered for inclusion were age, sex, weight, baseline %
predicted pre-bronchodilator FEV1, number of exacerbations in the year prior to
screening (i.e., 2, 3, 4+), region, baseline use of maintenance oral corticosteroids,
airway reversibility, blood eosinophil count and baseline total IgE concentration.

The rate of exacerbations was also tabulated by treatment group according to these
covariates. For the multivariate modelling, age, baseline pre-bronchodilator %
predicted FEV1, reversibility at screening, blood eosinophils and total IgE
concentration, were each treated as continuous. When presenting tabulations, they
were categorised as follows; age (12-17, 18-29, 30-49, 50-64, 265), % predicted
FEV1 (<60%, >60-80%, >80%), baseline reversibility, blood eosinophils (<150, 2150-
<300, 2300-<500, =500 cells/uL) and total IgE concentration (< 30, >30-<700, >700
U/mL).

Further tabulations of the primary endpoint were performed to investigate the
potential differential effects of mepolizumab according to a) presence of nasal polyps
at screening; b) previous failure on omalizumab (Xolair) (assessed at screening) and
c) the two possible protocol inclusion criteria for eosinophilic asthma i.e.

e Peripheral blood eosinophil level of 2300 cells/uL in the previous 12 months
prior to Visit 1 that is related to asthma

e Peripheral blood eosinophil level of 2150 cells/uL at Visit 1 that is related to
asthma

The relationship between these inclusion criteria and to what extent they intersect
was also examined.

No formal hypothesis testing in sub-groups of the populations were performed.

4.4.1.3 SIRIUS

Sample size assumptions - The sample-size calculation was based on the
proportional-odds model. It was estimated that with a sample of 120 patients, the
study would have a power of 90% to detect an increase of 25% in the proportion of
patients who had a reduction of 50% or more in the oral steroid dose, at a two-sided
5% significance level. On the assumption that such a reduction would occur in 48%
of the patients in the placebo group, the calculation implied that 73% of patients in
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the mepolizumab group would have this reduction. These proportions were
associated with an odds ratio of 2.9 for a lower category of steroid use in the
mepolizumab group, than in the placebo group.

Planned analyses

Interim analysis — As described earlier, an IDMC was also used in SIRIUS to ensure
external objective review of safety issues in order to protect the ethical and safety
interests of subjects and to protect the scientific validity of data.

Final analysis — The primary efficacy endpoint was the percentage reduction of daily
oral steroid dose during weeks 20-24 compared to the dose determined during the
optimisation phase, using the following categories: 1) 90-100%, 2) 75-<90% 3) 50-
<75%, 4) >0-<50%, and 5) no decrease in oral steroid dose, or lack of control during
weeks 20-24 or withdrawal from treatment. Use of the categories enabled greater
discrimination of response compared to analysis of proportions achieving a specific
reduction and the proportional odds model allowed for covariate adjustment. The
primary endpoint was analysed using a proportional odds model for the above
categories of oral steroid reduction, with covariates of region, number of years on
oral steroids (<5 years versus =5 years), and baseline oral steroid dose.

For the primary analysis of OCS reduction, all subjects in the ITT Population were
included. Subjects who withdrew early or who had missing data were assigned to the
lowest efficacy category.

Sensitivity analysis was performed by assigning subjects to the efficacy category
according to the reduction they had obtained by the time of their withdrawal (average
dose in the 28 days prior to withdrawal). Subjects withdrawing within 28 days of an
exacerbation were included in the lowest efficacy category. This analysis gave a
similar result to the primary analysis.

Analysis of the proportion of patients with specific reductions in the oral steroid dose
was performed using a binary logistic-regression model with adjustment for
covariates. The median percentage reduction in dose was analysed with the use of
the Wilcoxon test.

Subgroup examination

Further tabulations of the primary endpoint were performed to investigate the
potential differential effects of mepolizumab according to:

a) all covariates in the primary analysis model (for the subgroup analysis by OCS
dose at baseline subjects will be grouped as follows: <10mg, 210mg- <15mg,
=15mg-<25mg, =225mg prednisolone equivalent dose at baseline but analysed as a
continuous variable)

b) baseline blood eosinophils, with subjects grouped as follows: <150, 2150-<300,
>300-<500, 2500 cells/p/L

c) the two possible protocol inclusion criteria for eosinophilic asthma i.e.
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¢ An elevated peripheral blood eosinophil level of 2300 cells/uL that was related
to asthma within the previous 12 months prior to Visit 3

OR

e Peripheral baseline eosinophil level 2150 cells/pL between Visit 1 and Visit 3
that was related to asthma

No formal hypothesis testing in sub-groups of the populations was performed.

When carrying out the GSK proposed population analyses, the same statistical
analyses methods were used as the primary analyses.

4.4.2 Summary of statistical analyses in RCTs

Details of the statistical tests used in the primary analyses have been outlined in
Table 13 below.
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Table 13 Summary of statistical analyses used in the RCTs

Trial number | Hypothesis Statistical analysis Sample size, power calculation Data management, patient withdrawals
objective
DREAM The study was Intent-to-Treat (ITT) Population: | A total of 151 randomised subjects per | For the primary endpoint of exacerbations, for
designed to test Consisted of all subjects who were | arm was estimated to give 90% power patients who withdrew, all data up to the time of
superiority of randomised and received at least to detect a decrease in the patient withdrawal were included in the
mepolizumab vs. one dose of study medication. exacerbation rate from 1.5 per year on analyses.
placebo. placebo to 0.9 per year on
Primary Analysis: mepolizumab (a 40% decrease) atthe | However, there are missing data for the period
. . 2-sided 5% significance level. following withdrawal. The primary analysis made
The. primary gpdpomt of rate c_>f a standard assumption known as the MAR
clinically significant exacerbations This assumed the number of assumption. This assumes that future
of asthma over the 52 week exacerbations per year followed a exacerbations for those who withdraw can be
tre.atment perl_od was analysed negative binomial distribution with a predicted from their exacerbation history prior to
using a negative blpom|al model, dispersion parameter k=0.7 and withdrawal and from the exacerbation rate of
adjusting for, covarlate§ of assumed that 15% of patients would similar patients on the same treatment.
tregtment group, baseline withdraw from the study.
maintenance OC.S therapy (OCS In order to understand how different
vs. no OC.S)‘ region, . assumptions regarding missing data could affect
exacerbations in the_ year prior to the results, two key sensitivity analyses were
the study .(as an ordinal vquable) performed. In both of these sensitivity analyses,
and baseline percent predlgted it is assumed that future exacerbations for
pre-brqnchodnator FEVI, with the patients who withdrew from a mepolizumab arm
log of tlmg followed for could be predicted based on the exacerbation
exacerbatlons as an offset rate in the placebo arm, not on the mepolizumab
variable. These goyarlates were arm. Both analyses showed similar results to
expected to predict increased the primary analysis
frequency of exacerbations. '
MENSA This study was Intent-to-Treat Population: A study with 180 subjects randomised For the primary endpoint of exacerbations, for

designed to test
the superiority of
mepolizumab
75mg IV vs.
placebo and

the superiority of
mepolizumab
100mg SC vs.
placebo.

Consisted of all subjects who were
randomised and received at least
one dose of trial medication.

Primary Analysis:

The primary endpoint of rate of
clinically significant exacerbations
of asthma over the 52 week
treatment period was analysed
using a negative binomial model,
adjusting for, covariates of

to each treatment arm was estimated to
have over 90% power to detect a 40%
decrease in the exacerbation rate from
2.4 per annum (p.a.) on placebo to 1.44
p.a. on each of the mepolizumab
treatment arms using a two sided 5%
significance level.

The calculation assumed the number of
exacerbations per year followed a
negative binomial distribution with a
dispersion parameter k=0.8.

patients who withdrew, all data up to the time of
patient withdrawal were included in the
analyses.

However, there are missing data for the period
following withdrawal. The primary analysis made
a standard assumption known as the MAR
assumption. This assumes that future
exacerbations for those who withdraw can be
predicted from their exacerbation history prior to
withdrawal and from the exacerbation rate of
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treatment group, baseline
maintenance OCS therapy (OCS
vs. no OCS), region,
exacerbations in the year prior to
the study (as an ordinal variable)
and baseline percent predicted
pre-bronchodilator FEV1, with the
log of time followed for
exacerbations as an offset
variable. These covariates were
expected to predict increased
frequency of exacerbations.

similar patients on the same treatment.

In order to understand how different
assumptions regarding missing data could affect
the results, two key sensitivity analyses were
performed. In both of these sensitivity analyses,
it is assumed that future exacerbations for
patients who withdrew from a mepolizumab arm
could be predicted based on the exacerbation
rate in the placebo arm, not on the mepolizumab
arm. Both analyses showed similar results to
the primary analysis.

SIRIUS

This study was
designed to test
the superiority of
mepolizumab
100mg SC vs.
placebo.

Intent-to-Treat (ITT) Population:
Consisted of all subjects who were
randomised and received at least
one dose of study medication.

Primary Analysis:

The number of subjects in each
category for percent reduction of
OCS dose during Weeks 20-24
compared with the baseline dose
was analysed using a proportional
odds model with covariates of
treatment, region, duration of OCS
use at baseline (<5 years vs. 25
years), and dose of OCS at
baseline. These covariates were
expected to predict the extent to
which a patient would be able to
reduce their OCS dose.

The sample-size calculation was based
on the proportional-odds model. It was
estimated that with a sample of 120
patients, the study would have a power
of 90% to detect an increase of 25% in
the proportion of patients who had a
reduction of 50% or more in the oral
steroid dose, at a two-sided 5%
significance level. On the assumption
that such a reduction would occur in
48% of the patients in the placebo
group, the calculation implied that 73%
of patients in the mepolizumab group
would have this reduction. These
proportions were associated with an
odds ratio of 2.9 for a lower category of
steroid use in the mepolizumab group,
than in the placebo group.

For the primary analysis of OCS reduction, all
subjects in the ITT Population were included.
Subjects who withdrew early or who had missing
data were assigned to the lowest efficacy
category.

Sensitivity analysis was performed by assigning
subjects to the efficacy category according to the
reduction they had obtained by the time of their
withdrawal (average dose in the 28 days prior to
withdrawal). Subjects withdrawing within 28 days
of an exacerbation were included in the lowest
efficacy category. This analysis gave a similar
result to the primary analysis.

(Details of the statistical analysis for each study can be found in the respective CSRs)
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4.5 Participant flow in the relevant randomised controlled

trials

4.5.1 Participant flow

45.1.1 DREAM

In the DREAM study there were a total of 888 subjects enrolled. Seven hundred and
twenty subjects entered run-in, 103 (12%) of enrolled subjects failed and 617 (69%)
of enrolled subjects completed run-in. The most frequent reason for failing run-in was
that subjects did not meet continuation criteria (75 enrolled subjects [8%]). This is
summarised in Figure 4 below.

Figure 4 Trial profile consort diagram (DREAM)

‘ 888 patients screened ‘

267 patients excluded
209 entry criteria not met
31 randomisation target reached
—» 14 withdrew consent
9 investigator discretion
2 protocol deviation
2 lost to follow-up

r

‘ 621 patients randomly assigned ‘

159 assigned to placebo 154 assigned to 75 mg 152 assigned to 250 mg 156 assigned to 750 mg
mepolizumab mepolzumab mepolizumab
_..‘ 4 did not receive treatment _.| 1did not receive treatment
3 h J r r
155 received placebo 153 received 75 mg 152 received 250 mg 156 received 750 mg
mepolizumab mepalzumab mepolizumab
28 withdrew 24 withdrew 21withdrew 23 withdrew
6 adverse event 5 adverse event 8 adverse event 9 adverse event
11 withdrew consent Bwithdrew consent 2withdrew consent 7 withdrew consent
’ 8 poor efficacy ’ 6 poor efficacy 4 poor efficacy 4 poor efficacy
1lost to follow-up 1lost to follow-up 4 lost to follow-up 3 other
2 other 4 other 3 other

3 b y r
127 completed study 129 completed study 131 completed study 133 completed study

Six hundred and sixteen subjects who were randomised into the study and received
treatment are included in the ITT population. Five subjects were randomised in error
and did not receive any treatment. These subjects are therefore not included in the
ITT population. Of the 888 subjects in the All Subjects Enrolled population, 144
(16%) subjects deviated from criteria at screening and 83 (9%) subjects deviated at
randomisation. The most frequent reasons for subjects not being randomised were
evidence of raised peripheral blood or sputum eosinophil count (20 [2%] subjects)
and lack of compliance of completion of the eDiary (24 [3%] subjects).
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Table 14 Disposition of Subjects (DREAM, ITT Population)

Mepolizumab Dose
Placebo 75 mg 250 mg 750 mg Total
N=155 N=153 N=152 N=156 N=616
n (%) n (%) n (%) n (%) n (%)
Completion status
Completed 127 (82) 129 (84) 131 (86) 133 (85) 520 (84)
Withdrawn 28 (18) 24 (16) 21 (14) 23 (15) 96 (16)
Adverse events®? 6 (4) 5(3) 8(5) 9 (6) 28 (5)
Adverse event® 5(3) 4 (3) 7 (5) 8 (5) 24 (4)
Lab Abnormality® 1(<1) 1(<1) 1(<1) 1(<1) 4 (1)
Lack of efficacy 8 (5 6 (4) 4 (3) 4 (3) 22 (4)
Protocol deviation 1(<1) 1(<1) 0 0 2 (<1)
Lost to follow-up 1(<1) 1(<1) 4 (3) 0 6 (<1)
Investigator discretion 1(<1) 3(2) 3(2) 3(2) 10 (2)
Withdrew consent 11(7) 8 (5 2(1) 7(4) 28 (5)
Entered follow-up phase® 134 (86) 133 (87) 135 (89) 137 (88) 539 (88)
Entered post follow-up 126 (81) 130 (85) 128 (84) 129 (83) 513 (83)

phase®

a. Subjects with an adverse event leading to permanent discontinuation of investigations product or

withdrawal from study.

b. Subjects with ‘Adverse event’ as primary reason for withdrawal.

c. Subjects with ‘Subject reached protocol-defining stopping criteria’ as primary reason for withdrawal and
‘lab abnormality’ as secondary reason for withdrawal.

d. Subjects who attended the Follow-Up (Week 56) visit.

e. Subjects who attended the Immunogenicity (Week 72) visit.

Ninety-six (16%) subjects in the ITT population withdrew from the study (Table 14).

The most frequent reason for withdrawal was withdrawal of consent (28 [5%]
subjects). Similar numbers of subjects in each group completed the study.

In summary, 888 subjects were included in the All Subjects Enrolled Population and
616 subjects in the ITT Population.

4.5.1.2 MENSA

In MENSA a total of 802 subjects were enrolled, 82 subjects (10%) were withdrawn
at screening because they did not meet entry criteria. An additional 140 (17%)
subjects were withdrawn during run-in, primarily for not meeting the continuation

criteria (120/140 subjects). This has been summarised in Figure 5 below.
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Figure 5 Trial profile consort diagram (MENSA)

£02 Patients were screened for eligibility

71 Did not meet inclusion criteria or met
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4 Had adverse event
—

1 Had lack of efficacy
2 Were withdrawn
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1 Was withdrawn
by physician

y

179 Completed study

A total of 576 subjects were randomised, received at least one dose of study drug,
and were included in the ITT Population (Table 15). Four subjects were randomised
but did not receive any study medication and are therefore not included in the ITT
population: 2 subjects were randomised in error and 2 subjects were withdrawn due

16 (&%) Discontinued study

1 Had lack of efficacy
2 Were lost to follow-up
3 Had protocol violation

9 {5%) Discontinued study
4'Withdrew
1 Had adverse event
2 Had lack of efficacy
2Were lost to follow-up

J

L

175 Completed study

185 Completed study

to issues in obtaining an IV line.
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Table 15 Disposition of Subjects (MENSA, ITT Population)

Number (%) of Subjects

Status Placebo Mepolizumab Mepolizumab Total
75 mg IV 100 mg SC
N=191 N=191 N=194 N=576
Completed 179 (94) 175 (92) 185 (95) 539 (94)
Withdrawn' 12 (6) 16 (8) 9 (5) 37 (6)
Entered open-label extension 175 (90) 171 (90) 176 (91) 522 (91)
study?
Primary reason for withdrawal®
Withdrawal by subject 5(3) 9(5) 4 (2) 18 (3)
Adverse event* 4 (2) 0 1(<1) 5(<1)
Lack of efficacy 1(<1) 1(<1) 2(1) 4 (<1)
Lost to Follow-up 0 2(1) 2(1) 4 (<1)
Protocol deviation 0 3(2) 0 3 (<1)
Physician decision 2(1) 1(<1) 0 3 (<1)

1. Four subjects were randomised and withdrawn without receiving any study medication and are not in the

ITT Population.
COSMOS study

2.
3. Only one primary reason for withdrawal was recorded.
4. Subjects with an adverse event leading to permanent discontinuation of study drug or withdrawal from

study.

The majority of subjects in the ITT Population completed the study (539, 94%) and
522 subjects continued treatment in the OLE study COSMOS (91%). Thirty-seven
subjects (12 in the placebo group and 16 and 9 subjects in the mepolizumab 75 mg
IV and 100 mg SC groups, respectively) withdrew from the study prematurely. The
main reason for withdrawal was voluntary withdrawal (18 subjects [3%]), followed by
adverse events (5 subjects [<1%)]).

4.5.1.3 SIRIUS

In SIRIUS a total of 185 subjects were screened for this study; 3 subjects were
withdrawn at screening because they did not meet the entry criteria. An additional 47
subjects were withdrawn during run-in (OCS Optimisation Phase), primarily for not
meeting the continuation/randomisation criteria (42/47 subjects). The majority of
these Run-in Failures (27 subjects) did not achieve an optimised OCS dose (17
subjects) or failed to meet the eosinophilic phenotype as defined in the protocol (10
subjects). This has been summarised in Figure 6.
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Figure 6 Trial profile consort diagram (SIRIUS)

185 Patients were screened for eligibility

— 3 Were not eligible

L

182 Entered run-in optimization phase

42 Did not meet randomization criteria
5 Withdrew

L

135 Underwent randomization

l i

69 Were assigned to receive 66 Were assigned to receive
mepolizumab placebo

4 (6%) Discontinued study
— 3 Had adverse event
1 Withdrew

3 (49) Discontinued study
owing to adverse event |

/ Y

66 (969) Completed study 62 (949%) Completed study

Table 16 Disposition of subjects (SIRIUS, ITT Population)

Number (%) of Subjects
Mepolizumab
SIEHIE Placebo 100 mg SC Total
N=66 N=69 N=135
Completed 62 (94) 66 (96) 128 (95)
Withdrawn 4 (6) 3(4) 7 (5)
Entered open-label extension study'? 61 (92) 65 (94) 126 (93)
Primary reason for withdrawal®
Adverse event 3 (5) 3(4) 6 (4)
Subject withdrew 1(2) 0 1(<1)

1. Study MEA115661
2. Two subjects (Subject 341 and Subject 344) elected not to continue in the OLE study.
3. Only one primary reason for withdrawal was recorded.

A total of 135 subjects were randomised, received at least one dose of study drug,
and were included in the ITT Population. The majority of subjects in the ITT
Population completed the study (95%) and continued treatment in the OLE study
COSMOS (93%). Seven subjects (4 in the placebo group and 3 in the mepolizumab
group) withdrew from the study prematurely. All subjects withdrew due to AEs except
one in the placebo group, who voluntarily withdrew from the study (Table 16).
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4.5.2 Patient demographics and baseline characteristics

The demographics and baseline characteristics of patients recruited for DREAM and
MENSA were similar and there were no notable differences between the treatment
groups within each study for the ITT populations. The population was representative
of patients who had severe asthma with eosinophilic inflammation. A meta-analysis
of both DREAM and MENSA’s demographics and baseline characteristics can be
found in section 4.9 and in Appendix 8.3.

In DREAM, subjects entering the study had a mean (range) age of 48.6 (15-74)
years; 229 (37%) subjects were male and 387 (63%) subjects were female. The
proportion of adolescents enrolled in the study was small. Most subjects were white
(554 [90%]). Mean body mass index (BMI) was 28.5 kg/m2, indicating subjects
tended to be overweight.

In MENSA, the study population was primarily white (78%) and more than half were
female (57%); the mean age was 50 years. Twenty-five adolescent subjects (9 in
each of the placebo and mepolizumab 75 mg IV groups and 7 in the mepolizumab
100 mg SC group) and 80 elderly subjects (26 in the placebo group, 24 in the
mepolizumab 75 mg IV group and 30 in the mepolizumab 100 mg SC group)
participated in the study. Subjects of Hispanic/Latino ethnicity comprised 51 (9%) of
the ITT Population. Mean BMI was 27.77 kg/m?, indicating subjects tended to be
overweight.

Patients enrolled in both the exacerbation studies had a long duration of asthma with
a mean of at least 19 years; half of the patients were atopic. The mean baseline
blood eosinophil was 250 cells/uL in DREAM and 290 cells/pL in MENSA. Despite
being treated with high dose ICS plus an additional maintenance treatment(s) (and
27% with daily OCS), patients had a history of frequent exacerbations with a mean of
3.6 per year in both studies. In DREAM 44% of patients required an ED visit or
hospitalisation due to an exacerbation in the previous year, compared to 33% in
MENSA. The baseline ACQ scores (2.2 and 2.4) were greater than the threshold of
1.5 for defining uncontrolled disease. A summary of this can be found in Appendix
8.3.

There were 188 subjects (30.5%, DREAM) and 139 subjects (24%, MENSA) that
were on baseline maintenance OCS. The baseline maintenance OCS dose between
the two studies also had a slight difference as the mean average dose for the total
ITT Population was 17.4mg for DREAM and 13.2mg for MENSA. A table showing
baseline OCS dose for both DREAM and MENSA can be found in Appendix 8.3.

Demography and baseline characteristics of patients in SIRIUS were consistent with
the population in the exacerbation studies. Demography was comparable between
the treatment groups, except for a larger proportion of females in the mepolizumab
group (64%) compared with the placebo group (45%). The patients in this study were
primarily white (95%), more than half were female (55%), the mean age was 50
years, and patients had an elevated BMI (28.7 kg/m2) indicating they were also
overweight. The mean average optimised baseline dose of OCS was just short of
13mg. A table showing a summary of the demographic characteristics has been
included in Appendix 8.3.
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Nearly half of the patients in this study had been taking OCS for more than 5 years;
median daily OCS doses at screening were 15.0 mg in the placebo group and 12.5
mg in the mepolizumab group. After the Optimisation Phase, median daily OCS
doses were adjusted to 12.5 mg and 10 mg (i.e., Baseline doses), respectively. A
summary of OCS history and daily dose for SIRIUS has been provided in Appendix
8.3.

4.5.3 GSK proposed population

For both the MENSA and SIRIUS studies, subgroup demographic data was collected
as shown in Table 17 and Table 18 below. For MENSA there were two subgroups: 1)
Subjects with 2150 cells/uL baseline blood eosinophils and 24 exacerbations in past
year or baseline maintenance OCS use with <4 exacerbations in the previous year
(GSK proposed population) and 2) 2150 cells/uL baseline blood eosinophils and =4
exacerbations in past year (GSK Proposed Population excluding mOCS users with
<4 exacerbations in the previous year). The SIRIUS subgroup consisted of subjects
with 2150 cells/uL baseline blood eosinophils, no further criteria were required as all
subjects in the study were on maintenance OCS therapy (with more or less than 4
exacerbations). This also represented the GSK Proposed Population. Data from the
subgroups were compared with the ITT populations (see Section 4.7 for the rationale
for the subgroups). No subgroup analyses were performed for DREAM.

Company evidence submission template for mepolizumab [ID798] Page 67 of 282



Table 17 Summary of Demographic Characteristics, GSK proposed population (MENSA)

GSK Proposed Population excluding mOCS users with <4
exacerbations

GSK Proposed Population

Characteristic Analvsis Placebo Mepo 75ma IV Mepo 100ma Total Placebo Mepo 75ma IV Mepo 100ma Total
Age (yrs) n 45 48 54 147 64 65 78 207
Mean (SD) 47.3 (14.88) 51.8 (14.05) 53.7 (12.59) 51.1 (13.96) 48 (14.19) 50.8 (14.64) 53.1(12.31) 50.8 (13.76)
Median(Min, Max) 50 (12, 69) 53.5(17, 82) 55.5 (16, 77) 53 (12, 82) 49 (12, 73) 52 (15, 82) 53 (16, 77) 52 (12, 82)
Sex n 45 48 54 147 64 65 78 207
Female 23 (51%) 27 (56%) 34 (63%) 84 (57%) 33 (52%) 37 (57%) 47 (60%) 117 (57%)
n 45 48 54 147 64 65 78 207
- Hispanic or Latino 1(2%) 4 (8%) 3(6%) 8 (5%) 2 (3%) 6 (9%) 3 (4%) 11 (5%)
Ethnicity Not Hispanic or
Latino 44 (98) 44 (92%) 51 (94%) 139 (95%) 62 (97%) 59 (91%) 75 (96%) 196 (95%)
n 45 48 54 147 64 65 78 207
Weight (kg) Mean (SD) 76.2 (19.36) 77.09 (16.418) 77.43 (23.482) 76.94 (20.004) 77.76 (20.718) 75.6 (16.851) 75.78 (21.027) 76.33 (19.638)
Min. 45 45 45 45 45 45 45 45
Max 132 105.4 140 140 138 1054 140 140
n 45 48 54 147 64 65 78 207
21 to <5 years 8 (18%) 8 (17%) 2 (4%) 18 (12%) 9 (14%) 12 (18%) 5(6%) 26 (13%)
25 to <10 years 7 (16%) 10 (21%) 9 (17%) 26 (18%) 10 (16%) 11 (17%) 13 (17%) 34 (16%)
210 to <15 years 7 (16%) 7 (15%) 15 (28%) 29 (20%) 10 (16%) 11 (17%) 17 (22%) 38 (18%)
Duration of Asthma 215 to <20 years 6 (13%) 5(10%) 4 (7%) 15 (10%) 9 (14%) 7 (11%) 5 (6%) 21 (10%)
220 to <25 years 3(7%) 6 (13%) 8 (15%) 17 (12%) 4 (6%) 6 (9%) 11 (14%) 21 (10%)
225 years 14 (31%) 12 (25%) 16 (30%) 42 (29%) 22 (34%) 18 (28%) 27 (35%) 67 (32%)
Mean (SD) 18.7 (15.02) 17.6 (14.05) 19.6 (11.97) 18.7 (13.57) 19.9 (15.38) 17.8 (14.43) 20.7 (13.05) 19.6 (14.22)
Median (Min, Max) 15 (1, 57) 13 (1, 56) 17.5 (3, 49) 15 (1, 57) 15 (1, 60) 13 (1, 56) 18.5 (2, 51) 15 (1, 60)
Airway Inflammation
Characteristics:
At visit 1 elevated Yes 41 (91%) 46 (96%) 45 (83%) 132 (90%) 59 (92%) 62 (95%) 67 (86%) 188 (91%)
peripheral blood No 4 (9%) 2 (4%) 7 (13%) 13 (9%) 5(8%) 2 (3%) 9 (12%) 16 (8%)
eos'”"p:;'”‘s’j’p“[‘t 2150 Missing 0 0 2 (4%) 2 (1%) 0 1(2%) 2 (3%) 3 (1%)
n 14 14 13 41 33 29 37 99
Baseline OCS daily <7.5 mg/day 4 (29%) 6 (43%) 5 (38%) 15 (37%) 13 (39%) 14 (48%) 18 (49%) 45 (45%)
dose (prednisolone 27.5-<15 mg/day 5 (36%) 3 (21%) 4 (31%) 12 (29%) 11 (33%) 8 (28%) 8 (22%) 27 (27%)
equivalent) [2] 215-<30 mg/day 3(21%) 2 (14%) 2 (15%) 7 (17%) 5(15%) 3(10) 7 (19%) 15 (15%)
230 mg/day 2 (14%) 3(21%) 2 (15%) 7 (17%) 4 (12%) 4 (14%) 4 (11%) 12 (12%)
Mean (SD) 17.5 (19.69) 13.6 (11.88) 14.3 (12.61) 15.1 (14.92) 14.6 (15.73) 11.3 (9.89) 11.9 (10.82) 12.6 (12.4)
Median (Min, Max) 10 (5, 80) 8.7 (3, 40) 10 (2, 40) 10 (2, 80) 10 (5, 80) 7.5 (1, 40) 7.5 (2, 40) 10 (1, 80)
Total number of n 45 48 54 147 64 65 78 207
exacerbations 0 0 0 0 0 0 0 0 0
1 0 0 0 0 0 0 0 0
2 0 0 0 0 12 (19%) 8 (12%) 15 (19%) 35 (17%)
3 0 0 0 0 7 (11%) 9 (14%) 9 (12%) 25 (12%)
4 19 (42%) 21 (44%) 22 (41%) 62 (42%) 19 (30%) 21 (32%) 22 (28%) 62 (30%)
>4 26 (58%) 27 (56%) 32 (59%) 85 (58%) 26 (41%) 27 (42%) 32 (41%) 85 (41%)
Mean (SD) 6.5 (3.74) 5.9 (2.49) 6.1 (3.29) 6.2 (3.19) 5.3 (3.67) 5(2.61) 5(3.25) 5.1 (3.19)
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Median (Min, Max) 5 (4, 19) 5 (4, 14) 5(4, 21) 5(4, 21) 4(2,19) 4(2, 14) 4(2,21) 4(2,21)
n 45 48 54 147 64 65 78 207
Total number of 0 20 (44%) 23 (48%) 34 (63%) 77 (52%) 32 (50%) 31 (48%) 53 (68%) 116 (56%)
exacerbations that 1 7 (16%) 10 (21%) 6 (11%) 23 (16%) 13 (20%) 17 (26%) 11 (14%) 41 (20%)
required ER visits 2 8 (18%) 7 (15%) 3 (6%) 18 (12%) 8 (13%) 9 (14%) 3 (4%) 20 (10%)
A aation 3 3 (7%) 5 (10%) 3 (6%) 11 (7%) 4 (6%) 5 (8%) 3 (4%) 12 (6%)
P 4 1(2%) 1(2%) 4 (7%) 6 (4%) 1 (2%) 1(2%) 4 (5%) 6 (3%)
>4 6 (13%) 2 (4%) 4 (7%) 12 (8%) 6 (9%) 2 (3%) 4 (5%) 12 (6%)
n 45 48 54 147 64 65 78 207
Total number of 0 27 (60%) 32 (67%) 39 (72%) 98 (67%) 43 (67%) 42 (65%) 60 (77%) 145 (70%)
exacerbations that 1 8 (18%) 10 (21%) 6 (11%) 24 (16%) 10 (16%) 16 (25%) 9 (12%) 35 (17%)
reuirad 2 3 (7%) 5 (10%) 4 (7%) 12 (8%) 3 (5%) 6 (9%) 4 (5%) 13 (6%)
hoaourec, 3 4 (9%) 1(2%) 4 (7%) 9 (6%) 5 (8%) 1(2%) 4 (5%) 10 (5%)
ospitalisation 4 1(2%) 0 1 (2%) 2 (1%) 1(2%) 0 1(1%) 2 (<1%)
>4 2 (4%) 0 0 2 (1%) 2 (3%) 0 0 2 (<1%)
Previously n 45 48 54 147 64 65 78 207
Administered Xolair Yes 9 (20%) 9 (19%) 9 (17%) 27 (18%) 11 (17%) 15 (23%) 16 (21%) 42 (20%)
: No 36 (80%) 39 (81%) 45 (83%) 120 (82%) 53 (83%) 50 (77%) 62 (79%) 165 (80%)
_ , n 9 9 9 27 11 15 16 42
Previously Félled on Yes 9 (100%) 8 (89%) 8 (89%) 25 (93%) 11 (100%) 13 (87%) 15 (94%) 39 (93%)
Xolair: No 0 1 (11%) 1 (11%) 2 (7%) 0 2 (13%) 1(6%) 3 (7%)
Baseline:
i R n 25 48 54 147 64 65 78 207
Prsré’;‘i’;‘;g"ﬂgf;?;/" Mean (SD) 60.2 (18.92) 61.9 (21.32) 58.2 (17.68) 60 (19.24) 59.2 (18.85) 60 (21.01) 57.5 (17.51) 58.8 (19.01)
FEV, (% Median (Min, Max) | 55.8 (33, 109 63.1 (24, 128 61.7 (30, 98 60.9 (24, 128 56.2 (18, 109 62.9 (24, 128 57.1 (30, 98 57.7 (18, 128
(%)
n 45 48 54 147 64 65 78 207
Pre-bronchodilator Mean (SD) 0.64 (0.134) 0.64 (0.133) 0.64 (0.135) 0.64 (0.133) 0.62 (0.137) 0.62 (0.137) 0.63 (0.13) 0.62 (0.134)
FEV/FVC Median (Min, Max) |  0.63 (0.4, 1) 0.64(0.3,09)  0.64(0.3,0.9) 0.63 (0.3, 1) 0.62 (0.4, 1) 063(0.3,09)  0.63(0.3,0.9) 0.63 (0.3, 1)
n 45 48 54 64 65 78
Baseline Blood Geo. Mean 480 440 510 460 460 480
Eosinophils (cells/uL)  \agian (Min, Max) | 450 (200,3000) 420 (200, 1900) 510 (200, 2100) 430 (200, 3000) 430 (200, 2200) 460 (200, 2200)
n 44 44 51 61 61 71
Baseline Total IgE Geo. Mean 154.54 220.6 155.26 125.47 193.41 148.04
(U/mL) Median (Min, Max) | 132.5 (3, 11220)  204.5 (7, 4880) 188 (10, 1571) 144 (2,11220) 173 (7, 4880) 192 (1, 1571)
n 45 48 53 64 65 76
Baseline ACQ-5 Mean Mean (SD) 2.49 (1.425) 2.25 (1.071) 2.36 (1.13) 2.39 (1.323) 2.28 (1.088) 2.46 (1.181)
Score Median (Min, Max) 256 (0, 5.8) 2.3(0.2, 4.2) 2.2(0,5.2) 25 (0, 5.8) 2.4 (0, 4.8) 2.3(0,5.2)
n 45 48 54 64 65 77
Baseline SGRQ Total Mean (SD) 52.2 (20.67) 47.5 (18.48) 51.8 (19.11) 50.2 (19.91) 48.7 (18.9) 50.9 (19.49)
Score Median (Min, Max) |  51.4 (15, 95) 51.7 (6, 78) 50.1 (17, 90) 49.6 (15, 95) 51.6 (5, 82) 50.1 (7, 90)
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Table 18 Summary of Demographic Characteristics, Subjects with 2150 cells/puL Baseline
Blood Eosinophils (SIRIUS)

Characteristic

GSK Proposed Population

Mepolizumab

Characteristics:

Between visit 1 and visit
3 elevated peripheral
blood eosinophil count
>150/uL

48 (100%)

54 (100%)

Placebo (n=48) 100mg SC Total (n=102)
(n=54)
Age (yrs) n 48 54 102
Mean 49.2 50 49.6
SD 9.92 14.53 12.52
Median 51 52 51
Min. 28 16 16
Max. 69 74 74
Sex n 48 54 102
Female 23 (48%) 37 (69%) 60 (59%)
n 48 54 102
Ethnicity Hispanic or Latino 3 (6%) 2 (4%) 5 (5%)
Not Hispanic or Latino 45 (94%) 52 (96%) 97 (95%)
n 48 54 102
Mean 86.06 77.57 81.56
Weight (kg) SD 20.158 16.926 18.909
Min. 55 47 47
Max. 131.5 125 131.5
n 48 54 102
21 to <5 years 7 (15%) 5 (9%) 12 (12%)
25 to <10 years 7 (15%) 12 (22%) 19 (19%)
=210 to <15 years 6 (13%) 5 (9%) 11 (11%)
=15 to <20 years 8 (17%) 9 (17%) 17 (17%)
. 220 to <25 years 4 (8%) 8 (15%) 12 (12%)
Duration of Asthma 225 years 16 (33%) 15 (28%) 31 (30%)
Mean 19.6 174 184
SD 13.92 11.44 12.65
Median 17.5 15 16
Min. 2 2 2
Max. 58 55 58
Airway Inflammation n 48 54 102

102 (100%)
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n 48 54 102
5-<10 mg/day 16 (33%) 19 (35%) 35 (34%)
10-<15 mg/day 18 (38%) 21 (39%) 39 (38%)
Baseline OCS daily =15 mg/day 14 (29%) 14 (26%) 28 (27%)
dose (prednisolone Mean 11.7 121 11.9
equivalent): SD 4.93 7.3 6.27
Median 10 10 10
Min. 5 5 5
Max. 25 35 35
n 48 54 102
Duration of OCS use: <5 years 26 (54%) 26 (48%) 52 (51%)
=5 years 22 (46%) 28 (52%) 50 (49%)
n 48 54 102
0 6 (13%) 11 (20%) 17 (17%)
Total number of 1 10 (21%) 10 (19%) 20 (20%)
exacerbations 2 8 (17%) 3 (6%) 11 (11%)
3 9 (19%) 8 (15%) 17 (17%)
4 7 (15%) 12 (22%) 19 (19%)
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>4 8 (17%) 10 (19%) 18 (18%)
Mean 3 3.3 3.2
SD 2.78 3.54 3.19
Median 2.5 3 3
Min. 0 0 0
Max. 13 16 16
n 48 54 102
0 41 (85%) 36 (67%) 77 (75%)
Total number of 1 3 (6%) 9 (17%) 12 (12%)
e : 2% % 5 5%
and/or hospitalisation 3 1(2%) 2 (4%) 3 (3%)
4 2 (4%) 1(2%) 3 (3%)
>4 0 2 (4%) 2 (2%)
n 48 54 102
0 41 (85%) 43 (80%) 84 (82%)
Total number of 1 4 (8%) 6 (11%) 10 (10%)
exacerbations that 2 0 3 (6%) 3 (3%)
required hospitalisation 3 2 (4%) 1(2%) 3 (3%)
4 1(2%) 1(2%) 2 (2%)
>4 0 0 0
Previously n 48 o o4 o 1020
Administered Xolair: Yes 18 (38%) 19 (35%) 37 (36%)
No 30 (63%) 35 (65%) 65 (64%)
. . n 18 19 37
froviously Failed on Yes 18 (100%) 19 (100%) 37 (100%)
olair:
No 0 0 0
n 48 54 102
. Mean 55.8 57.8 56.9
s
(%) Median 57.8 59.4 58.7
Min. 15 18 15
Max. 93 94 94
n 48 54 102
Mean 0.6 0.62 0.61
Pre-bronchodilator SD 0.108 0.114 0.111
FEV1/FVC Median 0.61 0.61 0.61
Min. 0.3 0.3 0.3
Max. 0.8 0.9 0.9
n 48 54
Baseline Blood Geo. Mean 370 420
Eosinophils (cells/pL) Median 400 400
Min. 200 200
Max. 1800 2300
n 44 49
Baseline Total IgE Geo. Mean 103.36 114.26
(U/mL) Mec.ilan 101 106
Min. 1 3
Max. 3445 1487
n 48 54
Mean 2.06 2.16
Baseline ACQ-5 Mean SD 1.172 1.162
Score Median 2 2.2
Min. 0.2 0
Max. 4.8 4.4
n 48 54
Mean 43.6 50.1
Baseline SGRQ Total SD 17.38 16.3
Score Median 41.9 52.1
Min. 8 18
Max. 77 84
Screening Dose (Visit n 48 54 102
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1) >35mg 0 0 0
>30 - 35mg 1 (2%) 3 (6%) 4 (4%)
>25 - 30mg 2 (4%) 5 (9%) 7 (7%)
>20 - 25mg 1 (2%) 3 (6%) 4 (4%)
>15 - 20mg 13 (27%) 11 (20%) 24 (24%)
>12.5 - 15mg 5 (10%) 6 (11%) 11 (11%)
>10.0 - 12.5g 5 (10%) 2 (4%) 7 (7%)
>7.5 - 10mg 15 (31%) 8 (15%) 23 (23%)
>5.0 - 7.5mg 3 (6%) 6 (11%) 9 (9%)

5mg 3 (6%) 10 (19%) 13 (13%)
0 - <5.0mg 0 0 0
Mean 145 15.6 15.1
SD 6.67 9.15 8.05
Median 125 15 125
Min 5 5 5
Max 35 35 35
n 48 54 102
>35mg 0 0 0
>30 - 35mg 0 2 (4%) 2 (2%)
>25 - 30mg 0 2 (4%) 2 (2%)
>20 - 25mg 1 (2%) 1 (2%) 2 (2%)
>15 - 20mg 7 (15%) 3 (6%) 10 (10%)
>12.5 - 15mg 6 (13%) 6 (11%) 12 (12%)
> _ o, 0, 0
OptimisZ‘;s(gase””e) >170.50- 1102529 180((1271@3) 174((1236@) ;Z git’ﬁ;
>5.0 - 7.5mg 11 (23%) 10 (19%) 21 (21%)
5mg 5 (10%) 9 (17%) 14 (14%)
0 - <5.0mg 0 0 0
Mean 11.7 12.1 11.9
SD 4.93 7.3 6.27
Median 10 10 10
Min 5 5 5
Max 25 35 35

Comparison of GSK proposed to ITT population demographics

The majority of data is comparable with the ITT population. However, there are a few
noticeable differences. An increase in baseline rate of exacerbations in the previous
12 months both in the GSK proposed population (5.1/year) and the GSK proposed
population excluding mOCS users with <4 exacerbations (6.2/year) was observed in
MENSA (ITT 3.6/year). In SIRIUS, baseline exacerbation rate in the past year
remained stable between the ITT and GSK proposed population (3.1/year vs.
3.3/year, respectively). There was a considerable difference in the baseline blood
eosinophils, where in MENSA the GSK proposed population and the GSK population
excluding mOCS users with <4 exacerbations had total averages of 460 to 510
cells/uL, whereas the ITT Population had an average of 290 to 320 cells/uL. In
SIRIUS, there was also a considerable difference in the baseline blood eosinophil
count; in the GSK proposed population 370 to 420 cells/pL, compared to the ITT
population of 230 to 250 cells/pL. The higher baseline eosinophil count along with
the exacerbation rate seen in the GSK proposed populations versus the ITT
populations, demonstrated that the selection criteria have identified a more severe
refractory eosinophilic asthma population of the clinical trial population.

Other than the demographic differences discussed above, the tables above (Table
17, Table 18) show that the rest of the GSK proposed populations were consistent
with the ITT Population.
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Comparison of treatment arms within GSK proposed and ITT population
demographics

When comparing the treatment arms within the MENSA subgroups, these were
reasonably consistent in the GSK proposed population. There was a slight difference
across the treatment arms by gender, as placebo, mepolizumab 75mg IV and
mepolizumab 100mg SC had 52%, 57% and 60% females, respectively (GSK
proposed population excluding mOCS users with <4 exacerbations, 51%, 56%,
63%). The baseline OCS daily dose also had slight variations as the mean across
treatment arms was 14.6mg, 11.3mg and 11.9mg in the placebo, mepolizumab
75mg IV and mepolizumab 100 SC arms, respectively (GSK proposed population
excluding mOCS users with <4 exacerbations 17.5mg, 13.6mg, 14.3mg). A similar
trend was observed in the ITT population (15.1mg, 12mg, and 12.6mg, respectively).
All other characteristics were relatively consistent between the two MENSA
subgroups in the GSK proposed population and ITT populations.

The GSK proposed and ITT populations from the SIRIUS trial, also showed relative
consistency within the treatment arms. Slight differences could be seen in gender, as
in the GSK proposed population there were 48% females in the placebo arm, and
69% in the mepolizumab 100mg SC arm (ITT population 45%, 64%, respectively).
There was also a difference in weight as the treatment arms had a mean average of
86.06kg and 77.57kg (ITT 87.46kg and 79.36kQ) in the placebo and mepolizumab
100mg SC arms, respectively. The duration of asthma varied slightly with the
placebo arm having a mean 19.6 years, and the mepolizumab 100mg SC arm 17.4
years (ITT 20.1 years and 17.4 years, respectively). All other characteristics were
relatively consistent.

4.6 Quality assessment of the relevant randomised controlled

trials

4.6.1 Quality assessment of RCTs

A quality assessment of the relevant RCTs is provided in Table 19

Table 19 Quality assessment results for parallel group RCTs.

Trial number DREAM MENSA SIRIUS
Was randomisation carried out appropriately? Yes Yes Yes
Was the concealment of treatment allocation Yes Yes Yes
adequate?

Were the groups similar at the outset of the study in | Yes Yes Yes
terms of prognostic factors?

Were the care providers, participants and outcome | Yes Yes Yes
assessors blind to treatment allocation?

Were there any unexpected imbalances in drop- No No No
outs between groups?

Is there any evidence to suggest that the authors No No No
measured more outcomes than they reported?

Did the analysis include an intention-to-treat Yes Yes Yes
analysis? If so, was this appropriate and were

appropriate methods used to account for missing

data?
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Adapted from Systematic reviews: CRD’s guidance for undertaking reviews in health care (University
of York Centre for Reviews and Dissemination)

For all three studies, the study protocol, any amendments, the informed consent, and
other information that required pre-approval were reviewed and approved by a
national, regional, or investigational centre ethics committee or Institutional Review
Board (IRB), in accordance with the International Conference on Harmonisation of
Technical Requirements for Registration of Pharmaceuticals for Human Use (ICH),
Good Clinical Practice (GCP) and applicable country-specific requirements, including
US 21 Code of Federal Regulations (CFR) 312.3(b) for constitution of IECs. These
studies were conducted in accordance with ICH GCP and all applicable subject
privacy requirements, and the ethical principles that are outlined in the Declaration of
Helsinki 2008. Investigators were trained to conduct the study in accordance with
GCP and the study protocol as defined in ICH E3, Section 9.6. Written commitments
were obtained from investigators to comply with GCP and to conduct the study in
accordance with the protocol.

Written informed consent was obtained from each subject prior to the performance of
any study-specific procedures. Electronic case report forms (eCRFs) were provided
for each subject’s data to be recorded. Subjects were assigned to study treatment in
accordance with the randomisation schedule which was generated using the GSK
validated randomisation software RandAll.

Once prepared mepolizumab and placebo were identical in appearance and were
administered by a designated blinded member of the site staff. Investigational
product was prepared by a designated unblinded person, independent of the study
assessments. The blindness of those involved in the evaluation of the study i.e.,
physician/nurse and subject was maintained at all times.

A subject was regarded as having completed the study if he/she completed all
phases of the study (screening, treatment period and follow-up). Subjects may have
been withdrawn from study treatment at any time by the investigator if it was
considered to be detrimental for them to continue in the study. Reasons for
withdrawal could have included: an AE, lost to follow-up, protocol violation, lack of
efficacy, sponsor terminated study, non-compliance, pregnancy, abnormal LFT,
abnormal laboratory results, or for any other reason.

Full details of study assessments and procedures can be found in the CSRs.%"114.115

4.6.2 Relevance to UK population

The mepolizumab clinical trial population was representative of the UK patient
population with severe refractory eosinophilic asthma, looking at demographics and
disease characteristics of subjects enrolled (see full list of inclusion and exclusion
criteria in study CSRs). Subjects were at stage 4 and 5 of the BTS/SIGN treatment
algorithm, treated on high dose inhaled corticosteroids plus an additional
controller(s) (maintenance treatment[s]), with or without maintenance oral
corticosteroids. Despite optimised therapy, in DREAM and MENSA, patients had to
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have =2 exacerbations in the last year (mean baseline exacerbation rate 3.6/year for
ITT both DREAM and MENSA); while in SIRIUS all patients were on maintenance
OCS (mean OCS dose 12.8 mg, mean exacerbation rate ITT 3.1/year).

A subgroup of patients for whom add-on mepolizumab therapy would provide
additional benefit was identified and validated by independent severe asthma
specialists in advisory boards. Patients in the GSK proposed population again were
representative of the UK patient population, but identified a more severe refractory
eosinophilic asthma population, with a higher rate of exacerbations (MENSA, mean
51vs.3.6ITT).

Although participation in the UK trial centres was limited due to competitive patient
recruitment and the number of patients enrolled in relation to country size, there
were no identified reasons why geographical regional differences would cause the
results of the clinical trials to be any different in England and Wales. Therefore, the
clinical benefits of mepolizumab would be applicable to eligible patients in UK clinical
practice.

4.7 Clinical effectiveness results of the relevant randomised

controlled trials

All p-values presented in this section are unadjusted. For the ITT population,
multiplicity across treatment comparisons of the primary and secondary endpoints
was controlled using a closed testing procedure in MENSA, as described in Section
4.4. Results of the step-down testing procedure for the primary and secondary
endpoints for each study are provided in Appendix 8.4. For SIRIUS no adjustments
for multiplicity were made because the secondary endpoint analyses were
considered as sensitivity analyses to the primary endpoint.

4.7.1 European Medicines Agency (EMA) license

The EMA licensed indication for mepolizumab is as an add-on treatment for severe
refractory eosinophilic asthma in adult patients (SmPC section 4.1).

4.7.2 GSK proposed population

Mindful of NHS resources GSK have identified a more severe population within the
anticipated licence with increased disease burden and an enhanced potential for
clinical benefit and a more cost effective use of NHS resources. The population have
been identified taking into account the clinical trial population (severe refractory
eosinophilic asthma patients at step 4 or 5 of the BTS/SIGN treatment algorithm), the
clinical trial results presented below and clinical specialists’ opinion; details of the
rationale and evidence for this is given below:

Adult severe refractory eosinophilic asthma patients with a blood eosinophil
count of 2150 cells/pl at initiation of treatment; and 24 exacerbations in the
previous year or dependency on systemic corticosteroids (maintenance
OCS).
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GSK are seeking a recommendation in this targeted population and therefore this will
be the primary focus of this section although for completeness we will also present
the results from the ITT population.

4.7.3 Rational for the GSK proposed population

4.7.3.1 Identified responder patient population from clinical trials

The proposed patient population for mepolizumab is based on key learnings from
studies in the clinical development program. Based on the positive Proof-of-Concept
study results in severe refractory asthma patients (patients on high dose ICS plus
additional maintenance treatment[s] and =2 exacerbations), DREAM was conducted
to evaluate the efficacy and safety of 75 mg, 250 mg, and 750 mg IV doses of
mepolizumab compared with placebo in addition to standard of care for 52 weeks.
Both Proof-of-Concept studies were conducted at specialised centres and evidence
of eosinophilic inflammation was documented through collection of induced sputum,
a procedure performed at these centres. Since collection of sputum eosinophils is
difficult and not routinely performed in clinical practice, DREAM used an expanded
set of four criteria to identify the presence of eosinophilic inflammation (see section
4.3). DREAM confirmed that mepolizumab produced clinically important reductions in
clinically significant exacerbations that were not dose dependent (section 4.7.5 and
4.9 for results).

Further modelling and subgroup analyses were performed in order to understand the
groups of patients for which mepolizumab was most effective in reducing
exacerbations. Modelling analyses investigated various clinical characteristics as
individual covariates in DREAM (i.e. gender, age, weight, geographical region,
baseline % predicted FEV1, reversibility at screening, number of exacerbations in
previous year, baseline blood eosinophil count, baseline use of maintenance OCS,
and IgE level) to distinguish which variables would best predict a reduction in the
rate of exacerbations. The model identified blood eosinophils as the strongest
predictor of treatment response. In addition, blood eosinophils are part of a full blood
count, a test routinely performed in current clinical practice in severe asthma patients
and thus would be easy to implement as it does not add additional cost or service
requirements, unlike other markers such as sputum eosinophil count and IgE
concentration.

Based on available literature regarding add-on therapies in asthma, which showed a
20 to 25% reduction in exacerbations as clinically relevant, GSK applied a reduction
in the rate of exacerbations of at least 30% to represent a clinically meaningful
benefit in patients with severe asthma who are uncontrolled on maximal standard of
care therapy®%861.116

The EMA have considered the eosinophil levels data and concluded that eosinophil
levels should not be included in the indication statement for mepolizumab as a
benefit in reduction of exacerbations could be observed for all levels of blood
eosinophils in a combined analysis of DREAM and MENSA (Section 4.9).
Expectedly, an increased efficacy of mepolizumab can be observed with an increase
in blood eosinophil levels at baseline. However, to ensure an efficient use of NHS
resources, GSK sought to identify a population for targeted add-on mepolizumab
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therapy that are easily identifiable in clinical practice and have a greater capacity to
benefit.

The threshold of eosinophil blood count that predicts a >30% reduction in the rate of
exacerbation (established as clinically meaningful based on clinical precedent) is
identified (i.e. eosinophil blood count in cells/pl that predicts a 230% decrease in rate
of exacerbation)using a modelling concept as shown in Figure 7. A post-hoc analysis
of the DREAM data identified patients with an increased response to mepolizumab
(230% reduction in rate of exacerbations) with a blood eosinophil count of 2150
cells/uL at initiation of treatment. This blood eosinophil criterion, in addition to the
baseline eosinophil count inclusion criterion in DREAM (300 cells/uL at any point in
the last 12 months) as well as the identified patient baseline criteria from the Proof-
of-Concept studies (high dose ICS + additional maintenance treatment[s] and =2
exacerbations in the last 12 months), were then taken forward into the phase Il
patient inclusion criteria (MENSA and SIRIUS). Thus, MENSA and SIRIUS studied
add-on mepolizumab therapy in a patient population identified in DREAM to have the
most clinically meaningful benefit from this therapy (post hoc analysis of DREAM
when applying the MENSA eosinophil inclusion criteria: Table 42, Section 4.8).
Indeed, a post-hoc analysis of MENSA showed an even greater reduction in rate of
exacerbation (39%) at the identified blood eosinophil threshold of 2150 cells/pL
(Figure 7). This observation formed the basis of the GSK proposed population to be
treated with mepolizumab add-on therapy.

Figure 7 Modelling Analysis: Predicted Rate of Exacerbations by Baseline Blood Eosinophil
Count (ITT results of DREAM and MENSA)
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4.7.3.2 GSK proposed population

Mindful of NHS resources and ensuring biologics are targeted at those patients who
would receive the greatest benefit we have explored and identified the GSK
proposed population using three data driven criteria; eosinophil blood count 2150,
exacerbation rate 24 and systemic steroid use. Evidence for this approach and

rationale is discussed below.

Eosinophil blood count

Pre-planned subgroup analysis of MENSA allowed the identification of a patient

subpopulation that received additional clinical benefit from therapy with

mepolizumab. An analysis of rate of clinically significant exacerbations by blood
eosinophil inclusion criteria in the MENSA ITT population treated with mepolizumab
100mg SC (and 75mg V), showed that subjects with 2150 cells/uL baseline blood
eosinophils at screening showed a higher reduction in exacerbation vs. placebo than
subjects with 2300 cells/pL baseline blood eosinophils documented in the previous
12 months (100mg SC: 74%, CI 0.14, 0.52 vs. 18%, Cl 0.38, 1.73 [Table 20]). This
was further supported by additional analysis of DREAM data (Table 43, Section 4.8)
and MENSA data (Table 44 and Section 4.8). This trend was also confirmed in a
post-hoc meta-analysis of DREAM and MENSA Table 21.

Table 20 Analysis of Rate of Clinically Significant Exacerbations by Blood Eosinophil Inclusion

Criteria (MENSA, ITT Population)

Blood eosinophil inclusion

Mepolizumab

Mepolizumab

criteria group P'!f:;%l?lo 75 mg IV 100 mg SC
N=191 N=194
2300/pL in the previous 12 months OR 2150/uL at screening?
2300/uL documented in the previous 12 months
n 23 34 39
Exacerbation rate/year 1.53 1.61 1.24
Comparison vs. placebo
Rate ratio 1.06 0.82
(mepolizumab/placebo)
95% CI 0.49, 2.30 0.38,1.73
2150/ul demonstrated at
screening
n 69 59 48
Exacerbation rate/year 1.92 0.54 0.49
Comparison vs. Placebo
Rate ratio 0.28 0.26
(mepolizumab/placebo)
95% CI 0.15, 0.52 0.14, 0.52
Both (2300/pL in the previous 12 months AND 2150/ uL at screening)
n 98 96 107
Exacerbation rate/year 1.62 0.98 0.74
Comparison vs. Placebo
Rate ratio 0.60 0.46
(mepolizumab/placebo)
95% CI 0.41,0.88 0.31, 0.67

1. Thirteen subjects are not shown in this analysis due to having no eosinophil count measured at screening.
2. Three subjects did not meet either of the two blood eosinophil inclusion criteria and so are not present in this table.
Note: Analysis of number of exacerbations performed using separate negative binomial models for each subgroup presented
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with covariates of treatment group, baseline maintenance OCS therapy (OCS vs. no OCS), region, exacerbations in the year
prior to the study (as an ordinal variable) and baseline % predicted FEV,, and with logarithm of time on treatment as an offset
variable. Note: For this analysis, Canada is combined with Rest of World within the covariate of region.

Table 21 Meta-Analysis of Rate of Clinically Significant Exacerbations by Blood
Eosinophil Inclusion Criteria (DREAM and MENSA, all doses, ITT Population)

Blood Eosinophils I_?ate D % Reduction in
(cells/pL) n Bl P L AR EE D Exacerbations
(95% CI)
2150 cells/yL at treatment
start
Baseline only | No evidence of =300 215 0.44 (0.29, 0.67) 56%
cells/uL in previous 12
months
<150 cells/yL at treatment
Historical start
Evidence of 2300 149 0.67 (0.42, 1.08) 33%
only ; )
cells/uL in previous 12
months

Exacerbation rate

Exploratory multivariate modelling was performed to investigate baseline variables
predictive of overall number of exacerbations and of differential efficacy of
mepolizumab. MENSA mepolizumab treatment groups were combined in this
analysis.

This modelling showed that the covariates influencing the overall number of
exacerbations were: treatment; blood eosinophil counts at screening; exacerbations
in the year prior to screening; and baseline maintenance oral glucocorticosteroid
use.

In DREAM a planned subgroup analysis of exacerbation reduction based on history
of exacerbations in the last 12 months showed an increased reduction in
exacerbation rate in subjects who had experienced more exacerbations (Figure 14,
Section 4.8). The interaction between the number of previous exacerbations and
treatment group was significant (p=0.014). However, regardless of exacerbation
history, in MENSA subjects receiving mepolizumab 75 mg IV and 100 mg SC
achieved a greater reduction in the frequency of exacerbations than those treated
with placebo: subjects with 2 previous exacerbations reported 43% and 47%
reduction respectively; subjects with 3 previous exacerbations reported 44% and
70% reduction respectively; and subjects with 4 or more previous exacerbations
reported 60% and 56% reduction respectively (Table 22).

In MENSA, when looking at the predictive rate reduction of exacerbations from
baseline based on the history of exacerbations in the previous 12 months and blood
eosinophil count at screening, subjects with a higher historic exacerbation rate
showed a clinically higher numerical reduction of exacerbations per annum (Figure
8). The same was observed in the earlier dose ranging study DREAM (Figure 11,
Section 4.8).
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Figure 8: Predictive modelling of rate of exacerbations based on blood eosinophil
count at screening, history of exacerbations and treatment with mepolizumab or
placebo (MENSA, ITT Population)
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Table 22 Analysis of Rate of Clinically Significant Exacerbations by Previous
Exacerbations (MENSA, ITT Population)

Previous exacerbation group Placebo Mepolizumab Mepolizumab
N=191 75 mg IV 100 mg SC
N=191 N=194
Previous exacerbations: 2
n 90 82 74
Exacerbation rate/year 1.09 0.61 0.58
Comparison vs. placebo
Rate ratio (mepolizumab/placebo) 0.57 0.53
95% CI 0.33, 0.96 0.30, 0.94
Previous exacerbations: 3
n 46 47 48
Exacerbation rate/year 1.63 0.91 0.48
Comparison vs. placebo
Rate ratio (mepolizumab/placebo) 0.56 0.30
95% ClI 0.33,0.94 0.16, 0.55
Previous exacerbations: 24
n 55 62 72
Exacerbation rate/year 3.22 1.29 1.43
Comparison vs. placebo
Rate ratio (mepolizumab/placebo) 0.40 0.44
95% CI 0.25, 0.64 0.29, 0.69

Note: Analysis of number of exacerbations performed using separate negative binomial models for each subgroup presented
with covariates of treatment group, baseline maintenance OCS therapy (OCS vs. no OCS), region, exacerbations in the year
prior to the study (as an ordinal variable) and baseline % predicted FEV,, and with logarithm of time on treatment as an offset
variable. Note: For this analysis, Canada is combined with Rest of World within the covariate of region.

In summary, from these sub-analyses, patients with 2150 cells/ul baseline blood
eosinophils at screening and =4 exacerbations in the 12 months prior to screening,
experienced the most benefit from therapy with add-on mepolizumab. The clinical
viability of this conclusion was supported by independent severe asthma specialists’
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interpretation of the results. Of note, this is consistent with NICE guidance for
omalizumab that recommends 24 exacerbations (OCS bursts) as a criterion for use
(described as frequent courses of OCS). Whilst we acknowledge the EMA
concluded that eosinophil levels were not sufficiently predictive to justify a specific
cut off level in the indication statement we believe the correlation is sufficient to
justify use in identifying a target population with enhanced benefit to be considered
for NICE guidance when both cost and clinical effectiveness are criteria for decision
making.

Systemic corticosteroid use

Clinical opinion is that patients on maintenance OCS experience an additional
clinical benefit from a reduction in OCS use. In SIRIUS the odds of patients reducing
their OCS dose was 2.39 vs. SOC (ITT, 95% CI 1.25 — 4.56, p=0.008, Section
4.7.5.6). The main benefit of a reduction in OCS is the decreased burden of short-
and long-term side effects of systemic corticosteroids. However, this benefit is
difficult to capture in clinical trials and indeed patients receiving OCS show benefit in
terms of asthma control, including a reduction in exacerbations. Thus, while add-on
therapy with mepolizumab reduces the need for OCS, the relative benefit in terms of
asthma control is reduced by the impact of the OCS treatment. This trend could be
observed in the ITT population results in MENSA; mepolizumab reduced
exacerbation rate of non-OCS users by 47% to 66% versus 20% to 48% in OCS
users (Table 46, Section 4.8.1.5). Nonetheless, in patients on maintenance OCS
with less than 4 exacerbations in the previous year, clinician’s feedback was that a
reduction in systemic corticosteroid exposure while maintaining asthma control was
an additional major therapy objective of add-on mepolizumab therapy. We therefore
also propose to include those patients dependent on maintenance OCS in our target
population irrespective of exacerbation history. Given that the benefit on asthma
control in those on maintenance OCS may be reduced we will present the results for
our proposed population both including and excluding the patients on maintenance
OCS with less than 4 exacerbations.

Summary of GSK proposed population

In summary we propose the following target population to provide an enhanced
clinical benefit for patients and have presented the evidence demonstrating clinical
and cost effective use of NHS resources in this proposed population.

Adult severe refractory eosinophilic asthma patients with a blood eosinophil
count of 2150 cells/pl at initiation of treatment; and 24 exacerbations in the
previous year or dependency on systemic corticosteroids (maintenance
0CS).

We have demonstrated that this GSK proposed population responds to mepolizumab
with enhanced clinical benefits in terms of a reduction in clinically significant
exacerbations, an improvement in asthma control and a reduction of mOCS use,
thus reducing the risk of OCS’s significant side effects, while maintaining asthma
control. This patient population exists in the UK and is readily identifiable in current
clinical practice as part of current severe asthma assessment standards. In addition,
the blood eosinophil count, for identification of patients likely to respond to
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mepolizumab, is taken as part of routine patient assessment. By selecting patients
with 24 exacerbations in the past year or dependency on mOCS, it is also consistent
with the current NICE guidance for omalizumab.

Rational for results presented

The EMA licensed posology for add-on mepolizumab therapy is 100mg
subcutaneous (SC) injection. The PK/PD study (MEA114092), which was carried out
in adult asthmatic subjects with elevated blood eosinophil levels demonstrated a
clear dose response for blood eosinophil reduction via the SC route at doses from
12.5 to 250 mg every 4 weeks and at an 1V dose of 75 mg.""” A model-based
analysis showed that the IDgo was approximately 100 mg SC, which corresponds to
75 mg IV (mepolizumab SC absolute bioavailability was approximately 75%). This
model was validated by superimposing the IV data from DREAM (Figure 9).

Figure 9 Dose Response Ratio Compared to Baseline in Blood Eosinophils (Geometric Mean
+/- Standard Error) In Adult Asthmatic Subjects with Elevated Blood Eosinophils (Data from
DREAM and MENSA superimposed)
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Bioequivalence was further confirmed with MENSA data following 75mg IV and
100mg SC administration. In line with the marketing authorisation and in view of the
proven bioequivalence between 100mg SC and 75mg IV this section will discuss the
results for the SC and IV arms for the GSK proposed population. For the same
reason, in the cost effectiveness model (section 5) 100mg SC and 75mg IV results
were combined to ensure greater sensitivity. As MENSA and SIRIUS studied the
appropriate patient population, identified as responders in the earlier development
program, the discussion of the clinical section will focus on the GSK proposed
subgroup from phase lll trials, MENSA and SIRIUS:
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1. GSK proposed population
MENSA

- Subjects with 2150 cells/pl baseline blood eosinophils at initiation of
treatment; and =4 exacerbations in previous year or dependency on
maintenance OCS use with < 4 exacerbation in the previous year

SIRIUS (a patient population on maintenance OCS [mOCS]):

- 2150 cells/pl baseline blood eosinophils at initiation of treatment

2. GSK proposed population excluding mOCS users with <4 exacerbations in
the previous year

MENSA

- Subjects with 2150 cells/pl baseline blood eosinophils at initiation of
treatment, and 24 exacerbations in previous year

In SIRIUS, no exacerbation inclusion criterion was required as all patients fulfil the
criterion of being dependent on maintenance OCS use. Thus, by selecting the
SIRIUS population with 2150 cells/uL baseline blood eosinophils at initiation of
treatment represents the GSK proposed population. A subgroup analysis of 24
exacerbations in the past year was not feasible in this trial as the number of subjects
would have been reduced significantly in the individual treatment arms (to <30
subjects per arm).

4.7.4 GSK proposed population results (MENSA & SIRIUS)

Specific analyses of the proposed population are only available for the most relevant
end points to the decision problem and the cost effectiveness analysis. These are
presented in full below. Some endpoints were deemed not relevant to the decision
problem and, due to the reduced number of patients, not all the analyses are
sufficiently powered to demonstrate statistical significance. Therefore, the less
relevant endpoints are presented in the context of the results of the ITT population
where appropriate or can be found in the CSRs.

4.7.4.1 Exacerbation rate (MENSA)

Table 23 Analysis of Rate of Clinically Significant Exacerbations (GSK proposed population)

GSK proposed population excluding

MENSA mOCS users with <4 exacerbations GSK proposed population
Rate of

.. Mepolizum | Mepolizum Mepolizum | Mepolizum
g:'";;:':nt P';'::? ab 100mg | ab 75mg IV P';':::° ab 100mg | ab 75mg IV

L ) SC N=54 N=48 SC N=78 N=65
Exacerbations

n 45 54 48 64 78 65
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Exacerbation

3.10 1.22 1.20 2.65 1.32 1.06
rate/year

Comparison
vs. Placebo

Rate ratio
(mepolizumab/ 0.39 0.39 0.50 0.40
placebo)

(95% Cl) (0.23,0.67)  (0.22,0.68) (0.32,0.78)  (0.24,0.67)

p-value --- <0.001 <0.001 --- 0.002 <0.001

Analysis of number of exacerbations performed using a negative binomial model with covariates of treatment group, baseline
maintenance OCS therapy (OCS vs. no OCS), region, and baseline % predicted FEV,, and with logarithm of time on treatment
as an offset variable. Note: Analysis of number of exacerbations performed using a negative binomial model with covariates of
treatment group, region, and baseline % predicted FEV+, and with logarithm of time on treatment as an offset variable.

A 61% reduction in the rate of clinically significant exacerbations over placebo in the
GSK proposed population excluding mOCS users with <4 exacerbations was
observed, both in the SC and IV arm. When patients on OCS with less than 4
exacerbations (GSK proposed population) were included in the post-hoc analysis, as
expected the reduction in clinically significant exacerbations, while still clinically
significant, was slightly reduced (100mg SC: 50%, 75mg IV 60%). As mentioned
above, this effect can be explained by the masking effect of mOCS therapy, while
not accounting for the OCS sparing effects. Arguably, therefore the patient
population excluding mOCS users gives a more true reflection of the benefit of add-
on mepolizumab therapy. Compared to the ITT population the GSK proposed
population excluding mOCS users has an increased reduction in clinically significant
exacerbations (SC: 61% vs. 53%, respectively, Section 4.7.5.1). Reductions in rate
of exacerbations can have significant impact on patients’ quality of life (see section
4.7.4.3). In addition this can impact on work productivity and activity as well as
healthcare utilisation. Indeed, this was observed in the patients on add-on
mepolizumab therapy compared to placebo in the ITT population (appendix 8.5).

4.7.4.2 Emergency Department Visits and/or Hospitalisation (MENSA)

Table 24 Analysis of Rate of - Exacerbations Requiring Emergency Department Visits and/or
Hospitalisation (GSK proposed population excluding mOCS users with <4 exacerbations)

Mepolizumab Mepolizumab
MENSA Placebo N=45 100mg SC N=54 75mg IV N=48
Rate of Exacerbations Requiring Hospitalisation or Emergency Department Visits’
n 45 54 48
Exacerbation rate/year 0.59 0.26 0.12
Comparison vs. Placebo
Rate ratio (mepolizumab/placebo) -—- 0.45 0.21
(95% ClI) (0.14,1.44) (0.05,0.88)
p-value 0.177 0.033
Rate of Exacerbations Requiring Hospitalisation?
n 45 54 48
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Exacerbation rate/year 0.35 0.17 0.07

Comparison vs. Placebo

Rate ratio (mepolizumab/placebo) - 0.49 0.19
(95% ClI) (0.11,2.11) (0.03,1.31)
p-value 0.338 0.091

1. Note: Analysis of number of exacerbations performed using a negative binomial model with covariates of treatment group,
baseline maintenance OCS therapy (OCS vs. no OCS), region, and baseline % predicted FEV,, and with logarithm of time on
treatment as an offset variable. Note: Canada combined with Rest of World within the covariate of region.

2. Note: Analysis of number of exacerbations performed using a negative binomial model with covariates of treatment group,
region, and baseline % predicted FEV;, and with logarithm of time on treatment as an offset variable.

Table 25 Analysis of Rate of - Exacerbations Requiring Emergency Department Visits and/or
Hospitalisation (GSK proposed population)

Mepolizumab Mepolizumab
MENSA Placebo N=64 100mg SC N=78 75mg IV N=65
Rate of Exacerbations Requiring Hospitalisation or Emergency Department Visits'
n 64 78 65
Exacerbation rate/year 0.52 0.26 0.16
Comparison vs. Placebo
Rate ratio (mepolizumab/placebo) - 0.49 0.31
(95% ClI) (0.19,1.31) (0.10,0.99)
p-value - 0.157 0.048
Rate of Exacerbations Requiring Hospitalisation?
n 64 78 65
Exacerbation rate/year 0.29 0.16 0.08
Comparison vs. Placebo
Rate ratio (mepolizumab/placebo) -—- 0.55 0.28
(95% ClI) (0.15,2.03) (0.05,1.45)
p-value 0.372 0.129

1. Note: Analysis of number of exacerbations performed using a negative binomial model with covariates of treatment group,
baseline maintenance OCS therapy (OCS vs. no OCS), and baseline % predicted FEV4, and with logarithm of time on
treatment as an offset variable.

2. Note: Analysis of number of exacerbations performed using a negative binomial model with covariates of treatment group,
and baseline % predicted FEV4, and with logarithm of time on treatment as an offset variable.

In line with the reduction in exacerbations seen above, the GSK proposed
populations had a reduction in the rate of exacerbations requiring emergency
department visits and hospitalisation over placebo (Table 24 &

Table 25). The same trend was observed in the rate of exacerbations requiring
hospitalisation (Table 24 &

Table 25).

Any reduction in exacerbations is a major benefit to patients and health care
services; exacerbations associated with hospitalisation are the severest form of

Company evidence submission template for mepolizumab [ID798] Page 85 of 282




these events, and are associated with considerable morbidity and mortality as well
as a long term risk of accelerated lung function decline'8-120

Of note, while a statistically significant reduction in ED visits and/or hospitalisations
could be observed in the ITT population, there were very few such events (Section
4.7.5.2). By performing a subgroup analysis this number was further reduced. This
meant that statistical analysis is less appropriate in this small subgroup and no
conclusions should be reached for any differences between the subgroup and ITT
results. Important events such as hospitalisations and emergency room visits are
rare and difficult to characterise in single studies. Thus, in a meta-analysis of four
studies (ITT population of DREAM, MENSA, SIRIUS and Haldar 2009) in patients
with severe refractory eosinophilic asthma on appropriate standard of care therapy,
treatment with mepolizumab approximately halved the rate of exacerbations
requiring emergency department visits and/or hospitalisation compared to SoC and
underlined the findings above (Section 4.9.2). In consideration of this and the fact
that a comparable benefit in the rate of exacerbations is observed in the GSK
proposed population vs. the ITT population, it is not an unreasonable assumption
that a similar trend in rate of hospitalisations and emergency room visits may be
observed in an adequately powered analysis of the GSK proposed population.

4.7.4.3 Quality of life: SGRQ (MENSA)

Table 26 Analysis of Change from Baseline in St. George’s Respiratory Questionnaire (SGRQ)
Score (GSK proposed population)

GSK proposed population excluding
MENSA mOCS users with <4 exacerbations' GSK proposed population?
Mepolizum | Mepolizum Mepolizum | Mepolizum
SGRQ Plszzl;o ab 100mg | ab 75mg IV PIS::ZO ab 100mg | ab 75mg IV
SC N=54 N=48 SC N=78 N=65
n' 40 53 42 59 75 58
LS Mean (SE) | 42.4 (2.64) 29.5(2.32) 32.5(2.59) | 41.3(2.08) 31.3(1.86) 33.4(2.12)
LS Mean 8.2 (2.64) 21.1(2.32) -18.1(2.59) 8.7 (2.08) 18.7 (1.86) -16.6 (2.12)
Change (SE) 2 (2. A (2. A (2. 7 (2. 7 (1. .6 (2.
Comparison
vs. Placebo
Difference - -12.8 -9.9 - -10.00 -7.90
(95% ClI) - (-19.9,-5.8) (-17.2,-2.5) -—- (-15.5,-4.5)  (-13.8,-2.0)
p-value - <0.001 0.009 - <0.001 0.008

"Note: Only subjects with a Baseline and Week 32 assessment are included in the analysis

. Note: Analysis performed using

analysis of covariance with covariates of baseline, region, baseline maintenance OCS therapy (OCS vs. no OCS), baseline %
predicted FEV;4, and treatment. 2Note: Only subjects with a Baseline and Week 32 assessment are included in the analysis.
Note: Analysis performed using analysis of covariance with covariates of baseline, region, baseline % predicted FEV4, and

treatment.
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The GSK proposed population had a statistically and clinically significant
improvement in SGRQ Score vs. placebo (Table 26). The minimal clinical important
difference (MCID) for SGRQ is 4 units. The GSK proposed population achieved a
two to three fold improvement of the MCID, suggesting that the selected subgroup
indeed experiences a greater benefit from add-on mepolizumab therapy compared to
the ITT population (-6.4 and -7 units, p<0.001, Section 4.7.5.3). The quality of life
improvements were supported by the overall evaluation of response to therapy as
rated by clinicians and subjects in the ITT population. At the end of the respective
treatment periods, whether self-rated or clinician-rated, more subjects treated with
mepolizumab 100 mg SC or 75 mg IV showed greater observable improvement
(rated in categories of moderately or significantly improved) compared with subjects
treated with placebo (see appendix 8.6). While a subgroup analysis of this data for
the GSK proposed population is not available, it is likely that this would show greater
observed improvement as was the case with the quality of life results for the GSK
proposed population vs. the ITT population.

4.7.4.4 Asthma control: ACQ (MENSA)

Table 27 Analysis of Change from Baseline in Asthma Control Questionnaire (ACQ) Score at
week 32 (GSK proposed population)

GSK proposed population excluding
MENSA mOCS users with <4 exacerbations? GSK proposed population®
Mepolizum | Mepolizum Mepolizum | Mepolizum
Pﬁ:? ab 100mg | ab 75mg IV P':::T ab 100mg | ab 75mg IV
ACQ SC N=54 N=48 SC N=78 N=65
n' 40 51 41 58 73 57
2.06 1.10 1.34 1.97 1.43 1.43
LS Mean (SE) (0.139) (0.125) (0.136) (0.113) (0.114) (0.114)
LS Mean -0.27 -1.23 -0.98 -0.38 -1.17 -0.92
Change (SE) (0.139) (0.125) (0.136) (0.113) (0.102) (0.114)
Comparison
vs. Placebo
Difference - -0.96 -0.72 - -0.79 -0.54
- (-1.33,- (-1.10,- . (-1.09,- (-0.86,-
(95% CI) 0.59) 0.33) 0.49) 0.23)
p-value <0.001 <0.001 - <0.001 <0.001

1 Number of subjects with analysable data at the given time point 2Note: Analysis performed using mixed model repeated
measures with covariates of baseline, region, baseline maintenance OCS therapy (OCS vs. no OCS), baseline % predicted
FEV,, treatment, and visit, plus interaction terms for visit by baseline and visit by treatment group. 3Number of subjects with
analysable data at the given time point Note: Analysis performed using mixed model repeated measures with covariates of
baseline, region, baseline % predicted FEV;, treatment, and visit, plus interaction terms for visit by baseline and visit by
treatment group.

The GSK proposed population had a statistically and clinically significant
improvement in ACQ vs. placebo (Table 27). These improvements exceed the MCID
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for ACQ of 0.5 in contrast to the ITT population results (-0.42 to -0.44, p<0.001,
Section 4.7.5.4). This provides further evidence that the selected subgroup had
added benefit from add-on mepolizumab therapy.

4.7.45 FEV1(MENSA)

Table 28 Analysis of Change from Baseline in Clinic Pre-Bronchodilator FEV1(mL) at week 32
for study MENSA (GSK proposed population)

GSK proposed population excluding
MENSA mOCS users with <4 exacerbations GSK proposed population
Pre-
Bronchodi Mepolizuma | Mepolizuma Mepolizuma | Mepolizuma
lator FEV1 | Placebo b 100mg SC | b 75mg IV Placebo b 100mg SC | b 75mg IV
(mL) N=45 N=54 N=48 N=64 N=78 N=65
n' 40 53 43 59 76 59
LS Mean (SE) | 1855 (75.4) 1962 (67.3) 2002 (72.9) | 1844 (59.1) 1960 (52.8) 1975 (59.3)
LS Mean
Change (SE) | 114 (75.4) 221 (67.3) 261 (72.9) 118 (59.1) 234 (52.8) 249 (59.3)
Comparison vs. Placebo
Difference - 107 148 - 116 131
(95% CI) (-95,309) (-59,355) (-41,272) (-35,296)
p-value 0.295 0.160 0.147 0.120

1 Number of subjects with analysable data at the given time point. Note: Analysis performed using mixed model
repeated measures with covariates of baseline, region, treatment and visit, plus interaction terms for visit by
baseline and visit by treatment group.

The GSK proposed population had clinically but not statistically significant
improvements in pre-bronchodilator FEV1 vs. placebo (100mg SC: 107 ml and 116
ml; 75mg IV: 148 ml and 131 ml [Table 28]). There was a slightly higher numerical
improvement compared to the ITT population’s FEV1improvement (100mg SC: 98ml,
p=0.028, Section 4.7.5.5). This showed a trend of improvement in the more severe
GSK proposed population, in line with the ITT population results. Arguably with a
bigger number of subjects, this could have reached statistical significance.

4.7.4.6 OCS dose (SIRIUS)

Table 29 Analysis of OCS Reduction During Weeks 20-24 (GSK proposed population)

Number (%) Subjects
SIRIUS
Placebo Mepolizumab 100mg SC
n 48 54