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1. Executive Summary

1.1. Product Introduction

The Applicant, GlaxoSmithKline (GSK), submitted a 505(b)(1) sNDA for an orally inhaled dry
powder consisting of a fixed dose combination of an inhaled corticosteroid (ICS), fluticasone
furoate (FF), a long-acting muscarinic antagonist (LAMA), umeclidinium (UMEC), and a long-
acting betaz-adrenergicagonist (LABA), vilanterol (VI1), (herein referred toas FF/UMEC/VI)
delivered by the Elliptadevice for the long-term, once-daily, maintenance treatment of asthma
in patients aged 18 years and older. FF/UMEC/VI was initially approved as Trelegy™ Ellipta® on
September 18, 2017 for the long-term, once-daily, maintenance treatment of patients with
chronic obstructive pulmonary disease (COPD), including chronic bronchitisand/or emphysema.
While there are single ingredient LABA, LAMA, and ICS products as well as ICS/LABA
combination products approved for asthma, this would representthe first “triple therapy”
combination product for the indication of asthma. The components FF and FF/VIare already
approved for the treatment of asthma as Arnuity Elliptaand Breo Ellipta, respectively. For
asthma, the Applicanthas proposed two doses of FF/UMEC/VI: 100/62.5/25 (approved dose for
COPD) and 200/62.5/25 (new higherICS dose strength for asthma). The proposed dose for each
strength is one inhalation administered once-daily.

1.2. Conclusions on the Substantial Evidence of Effectiveness

The recommended regulatory action is Approval for Trelegy Ellipta 100/62.5/25 mcg and
Trelegy Ellipta200/62.5/25 mcg administered as once-daily inhalation forthe maintenance
treatment of asthma in patients 18 years of age and older.

To support approval of FF/UMEC/VI for this new indication, the Applicant completed four
supportive phase 2b dose-finding studiesfor UMEC (205832, 200699, ALA116402, ILA115938),
two population pharmacokinetic(PopPK) reports and one pivotal phase 3 study (205715). The
determination of efficacy was primarily based on the results from the single phase 3 trial, Study
205715, which demonstrated statistically significantimprovementsinthe primary endpoint of
mean change from baseline intrough forced expiratory volumein 1 second (FEV1) at Week 24
with FF/UMEC/VI compared to FF/Vland supported the contribution of UMEC to the overall
treatment effect of the FF/UMEC/VI combination. In this case, a single pivotal trial was
considered adequate for providing substantial evidence of effectiveness. The large number of
subjectsin the pivotal trial allowed forinclusion of four FF/UMEC/VI treatment arms to
evaluate two FF and two UMEC dose strengths. The results from the FF/UMEC/VI treatment
arms withtwo arms containingthe higher UMEC dose and two arms containing the lower
UMEC dose provided replicate evidence of the UMEC contribution to the triple combination
withinthe single trial. This data along with existing data generated through the COPD program
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and supportive phase 2 studiesinasthma provide substantial evidence of safety and
effectiveness of FF/UMEC/VI for the maintenance treatment of asthma in adults.
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1.3. Benefit-Risk Assessment

Benefit-RiskSummary and Assessment

Fluticasone furoate/umeclidinium/vilanterol (FF/UMEC/VI, tradename Trelegy Ellipta) is an inhalation dry powder consisting of a
fixed-dose combination of a corticosteroid, anticholinergic, and long-acting beta-agonist developedto treat adult patients with
asthma to improve lung function. This reviewerrecommends approval based on the efficacy and safety information submitted
in support of thissupplemental NDA.

Asthma is a heterogeneousrespiratory disease affecting approximately 25 million (~8%) people in the US and more than 339
million people worldwide. Itis characterized by chronic airway inflammation and hyperresponsiveness resultingin recurring
symptoms (e.g., wheeze, shortness of breath, chest tightness, cough) of varying severity. Though not typically fatal or life
shortening, asthma may be associated with significant morbidity and health care utilization, particularly for the small subset of
patients with severe, difficultto control disease. Although a number of treatment options are available, therapiesforsevere and
difficultto treat asthma are more limited.

The efficacy of FF/UMEC/VI was demonstratedin a single, randomized, double-blind, active-control trial, 205715,

in adult asthma patients who were inadequately controlled on ICS/LABA therapy. The study compared four dose strengths of
FF/UMEC/VI (100/31.25/25 mcg 100/62.5/25 mcg, 200/31.25/25 mcg, 200/62.5/25 mcg) to two dose strengths of FF/VI(100/25
mcg and 200/25 mcg) on change from baseline intrough FEV1 at Week 24. Statistically significanttreatment differences were
observedfor both FF/UMEC/VI 100/62.5/25 compared with FF/V1100/25 (110 mL, 95% Cl: 66, 153; p<0.001) and FF/UMEC/VI
200/62.5/25 compared with FF/VI200/25 (92 mL, 95% Cl: 49, 135; p<0.001). These results also demonstrated the contribution
of UMEC to the overall treatment effect of FF/UMEC/VI to fulfill the combination rule. FF/UMEC/VI showed no significant
benefitover FF/VIon exacerbation reduction, but demonstrated trends toward improved asthma control based on ACQ-7
responderrates.

The safety profile of FF/UMEC/VI is well-characterized, based on clinical trials in COPD and extensive experience with the
individual components and these drug classes for the treatment of asthma. The safety profile for FF/UMEC/VI in the asthma
development program was consistent with the known safety profile, and no safety issuesarose with the addition of UMEC that
offsetthe efficacy benefits provided by the FF/UMEC/VI combination. The risks of FF/UMEC/VI can be adequately addressed
through labelingand monitored with routine pharmacovigilance.
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The safety and efficacy of FF/UMEC/VI in pediatric patients has not been established; however, the pediatricstudies are
deferred so as not to delay approval in adults.

Approval of FF/UMEC/VI for use in the treatment of adult patients with asthma issupported by the available evidence of
efficacy and safety. FF/UMEC/VI is the first triple combination inhalation product for asthma and may offera more convenient
optionto the current treatment armamentarium, particularly for patients who require more than two controller medications.

Dimension

Evidence and Uncertainties

Conclusions and Reasons

Analysis of
Condition

Asthmais a heterogenous disease characterized by recurring symptoms of
varying severity. Symptoms typically consist of wheezing, shortness of
breath, chest tightnessand cough caused by underlyingairway
inflammation and hyper-responsiveness.

The disease istypically associated with variable and reversible airflow
obstruction, but progressive airway remodeling may resultin severe
persistentasthma with partially or fully irreversible airway obstruction
refractory to standard inhalation treatments. The rate of loss of lung
function appears to be related to the severity of symptoms.
Episodicincreases in symptoms are referred to as asthma exacerbations.
While many exacerbations may be managed in the outpatientsetting with
the use of oral corticosteroids, severe exacerbations may require
hospitalization and rarely may lead to death.

In the absence of other comorbid disease, asthma does not typically affect
life expectancy.

Patients with severe asthma require high doses of ICS plus one or more
controllersto prevent asthma from becoming uncontrolled or may fail to
achieve asthma control in spite of high dose controller therapies.

Severe and difficult to treat asthma comprises a small portion of asthma
patients, but a large portion of asthma morbidity.

Asthmais a common, but
heterogeneousairway disease
characterized by reversible
airway obstruction, episodic
respiratory symptoms (e.g.,
wheeze, shortness of breath,
chest tightness, cough), and
potentially loss of lung function.
Though not typically fatal or life
shortening, asthma may be
associated with significant
morbidity and health care
utilization, particularly forthe
small subset of patients with
severe, difficult to control
disease.
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Dimension

Evidence and Uncertainties

Conclusions and Reasons

Current
Treatment

Options

There are numerous options across several drug classes available for the
symptomatic treatment of asthma. Currently, there are no existing
therapiesto cure or preventdisease progression.

The treatment armamentarium primarily consists of locally acting
inhalation drug products with mechanisms of action that target either
airway bronchoconstriction (e.g., SABA, LABA, SAMA, LAMA) or airway
inflammation (ICS). Inhalation therapies are available as single ingredient
products and as fixed dose combination products. SABAs are used as
rescue therapy while ICS is considered first-line controller therapy for
persistent symptoms. For uncontrolled symptoms, additional therapies
such as LABAs, LAMAs, leukotriene modifiers, etc. may be prescribed on
top of ICS. Although there are many FDA-approved ICS/LABA combination
products, there are no ICS/LAMA/LABA or ICS/LAMA combination
products available.

Oral treatment optionsinclude leukotriene modifying agents
(montelukast, zafirlukast, and zileuton) as well as corticosteroids,
theophylline, and cromolyn. However, these therapies are generally
considered less effective and/orhave an unfavorable safety profile.
Biologictherapies are available for certain asthma subpopulations: severe
asthma with an eosinophilicphenotype (mepolizumab, reslizumab,
benralizumab, dupilumab), moderate to severe asthma with aeroallergen
sensitization (omalizumab), ororal steroid dependentasthma
(dupilumab).

Treatment options for severe asthma patients withoutan eosinophilic
phenotype or presence of aeroallergen sensitization remain limited.

Although a number of
treatment options are available,
therapiesfor severe and
difficulttotreat asthma are
more limited. FF/UMEC/VI
represents the firsttriple
combination product for the
treatment of adultasthma
patients who require more than
two controller medications.
FF/UMEC/VI provides an
additional, convenient option
to existinginhalation therapies.

Benefit

The benefit of FF/UMEC/VI was demonstratedin a single, randomized,
double-blind, active control, pivotal clinical trial, Study 205715, in adult
asthma patients who were inadequately controlled on ICS/LABA therapy.

Treatment of severe asthma
patients with FF/UMEC/VI
resultedin statistically
significantimprovementsin
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Dimension Evidence and Uncertainties Conclusions andReasons
e Results from Study 205715 showed a statistically significantimprovement | lung function (i.e., trough FEV1)
in the primary endpointof trough FEV1at Week 24 with FF/UMEC/VI compared to FF/VI.FEV1is
100/62.5/25 mcgand 200/62.5/25 mcg compared to the corresponding considered a validated
dose strength of FF/VI. surrogate endpointadequate to
e The improvementsintrough FEV1 at Week 24 also demonstrated the support approval. While the
contribution of the UMEC component to the overall treatment effect of beneficial treatment effecton
FF/UMEC/VI to fulfill the combination rule. The contribution of VIto FF/VI | lung functiondid not translate
has been previously shownin the FF/VI(Breo) asthma program. to a significantreductionin
e FF/UMEC/VI showed no significant benefitover FF/VIon exacerbation exacerbations, FF/UMEC/VI
reduction. demonstrated trends toward
e FF/UMEC/VI showed favorable trends inthe ACQ-7 responder rate improved asthma control based
suggestive of a beneficial treatment effect on asthma control as compared | ©n ACQ-7 responder rates.
to FF/VI.
e The asthma clinical program for FF/UMEC/VI demonstrated a safety Safety concerns may be
profile consistent with the known risks of each component and identified | appropriately managed in the
Risk and Risk no new concerningsafety signals compared to FF/VI. postmarket setting through
Management | ® The clinical developmentprogramin asthma is further supported by the labelingand routine
existing safety database with FF/UMEC/VI in COPD. pharmacovigilance.
A REMS isnot neededto
mitigate risk.
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1.4.Patient Experience Data

Patient Experience Data Relevant to This Application (check all that a

pply)

M | The patient experience data that were submitted as part of Section of reviewwhere
the application include: discussed, if applicable
M | Clinical outcome assessment (COA) data, such as
M | Patient-reported outcome (PRO) Section 8.1 (SGRQ and
ACQ)
0 | Observerreported outcome (ObsRO)
0 | Clinicianreported outcome (ClinRO)
o | Performance outcome (PerfO)
O | Qualitative studies (e.g., individual patient/caregiver
interviews, focus group interviews, expertinterviews,
Delphi Panel, etc.)
O | Patient-focused drugdevelopmentorother stakeholder
meeting summary reports
0O | Observational survey studies designed to capture patient
experience data
0O | Natural history studies
0O | Patientpreference studies (e.g., submitted studiesor
scientificpublications)
0 | Other: (Please specify):
O | Patient experience data that were not submitted in the application, but were
considered in this review:
O | Inputinformed from participationin meetings with patient
stakeholders
0O | Patient-focused drug development orother stakeholder
meeting summary reports
0 | Observational survey studies designed to capture patient
experience data
0 | Other: (Please specify):
0 | Patient experience data was not submitted as part of this application.
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2. Therapeutic Context

2.1. Analysis of Condition

Asthma is a common and potentially serious chronicrespiratory disease characterized by
recurring symptoms of wheezing, breathlessness, chesttightness, and coughing caused by
underlyingairway inflammation and airway hyper-responsiveness. The diagnosis and
management of asthma are outlined in several consensus documents, includingthe Expert
Panel Report 3: Guidelinesforthe Diagnosisand Management of Asthma (National Asthma
Education and Prevention Program) and the Global Initiative for Asthma: Global Strategy for
Asthma Management and Prevention, updated 2020 (Global Initiative for Asthma 2020).

The goals of asthma management are to achieve symptom control and to minimize future risk

of exacerbations. The management of patients with asthma is based on a step-wise treatment
approach that entails a continuous cycle of assessment, treatment, and review of the patient’s
response to a step-up or down in medication regimen. Maintenance controller medications are
the foundation of asthma treatment.

Despite advances in treatment of asthma, it remains a serious global health problem and its
prevalenceisincreasingin many countries. It posesa significant burden on health care systems
and society through loss of productivity and disruption to daily activities. Though not typically
fatal or life shortening, asthma may be associated with significant morbidity and health care
utilization, particularly forthe small subset of patients with severe, difficult to control disease.
Severe asthma is asthma that remains uncontrolled despite adherence to medium or high dose
ICS-LABA. Approximately 10% of people who sufferfrom asthma have severe asthma (Global
Initiative for Asthma 2020).

2.2. Analysis of Current Treatment Options

Patients with mild or intermittent asthma may be treated with inhaled short-acting beta
agonists as needed for symptomes. First-line therapy for patients with persistent symptoms is
typically an ICS; additional controller medications may be prescribed if asthma control is not
achieved with ICS alone. For asthma patients who remain symptomatic despite optimal doses
of ICS and LABA, there are a growing number of add-on therapeutictreatment options. Spiriva
(tiotropium) Respimatisan inhaled anticholinergic(or LAMA) approved as a bronchodilatorfor
maintenance treatment of asthma in patients six years of age and older. Biologictherapies
include Xolair (omalizumab), an anti-Ig monoclonal antibody for patients six years of age and
olderwith aeroallergen sensitization, as well as several recent approvals for asthma patients
with an eosinophilicphenotype. Currently there are four FDA-approved monoclonal antibodies
for the add-on treatment of severe asthma with an eosinophilicphenotype: Nucala
(mepolizumab), the firstanti-IL5 monoclonal antibody approved in 2015 (BLA 125526), Cinqair
(reslizumab), approvedin 2016 (BLA 761033), Fasenra (benralizumab), approvedin 2017 (BLA
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761070), and Dupixent (dupilumab), approvedin 2018 (BLA 761055). Approved products for
asthma are summarizedin Table 1. Notably, the treatment options for severe asthma patients
withoutan eosinophilicphenotype remain limited.

Table 1. Summary of Approved Asthma Medications

Class Generic Name Brand Name Year Approved

Long-Term Control Medications

Inhaled corticosteroids ~ Beclomethasone dipropionate HFA  Qvar 2002
Budesonide Pulmicort 1997
Ciclesonide Alvesco 2008
Fluticasone furoate Arnuity Ellipta 2014
Fluticasone propionate Flovent 1996
Mometasone DPI/HFA Asmanex 2005

Combination inhaled Budesonide/formoterol Symbicort 2006

corticosteroids/long-acting Fluticasone/salmeterol Advair 2000

bronchodilator Mometasone/formoterol Dulera 2010

(ICS/LABA) Fluticasonehilanterol Breo Ellipta 2015

Anticholinergics Tiotropium Spiriva 2015

Leukotriene modifiers Montelukast Singulair 1998
Zafirlukast Accolate 1996
Zileuton Zyflo 1996

Biologics Omalizumab Xolair (anti-IgE) 2003
Mepolizumab Nucala (anti-IL5) 2015
Reslizumab Cinqair (anti-IL5) 2016
Benralizumab Fasenra (anti-IL5R) 2017
Dupilumab Dupixent (anti-IL4R) 2018

Xanthines Theophylline multiple

Rapid Relief Medications

Short-acting betax- Albuterol Sulfate ProAir 1981

adrenergic agonists Proventil

(SABASs) Ventolin

Vospire ER

Levalbuterol Xopenex 1999

Abbreviations: DPI=dry powderinhaler; ER=extended release; HFA=hydrofluoroalkane

3. Regulatory Background

3.1.U.S. Regulatory Actions and Marketing History

FF/UMEC/VI was initially approved on September 18, 2017 for the long-term, once-daily,
maintenance treatment of patients with COPD, including chronic bronchitis and/or
emphysema, who are on a fixed-dose combination of FFand VI for airflow obstruction, for
reducing exacerbationsinthose whom additional treatment of airflow obstructionis desired, or
for patients who are already receiving UMEC and a fixed-dose combination of FFand VI. The
indication was amended to include exacerbation reduction on April 24, 2018 based on an
efficacy supplementrelyingon data from trial CTT116873 (IMPACT). The indication statement
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was amended again on May 15, 2019 to the current indication “for the maintenance treatment
of patients with COPD”.

The individual and dual components of Trelegy (FF, UMEC, FF/VIand UMEC/VI) are
commercially available inthe United States as active ingredients in multiple products. FF and
UMEC are available as Arnuity Elliptaand Incruse Ellipta, respectively. Vlisonly available as a
component of a combination product in FF/VIor UMEC/VI marketed under the brand names
Breo Elliptaand Anoro Ellipta, respectively. FF/UMEC/VIwas approvedin the European Union
in November 2017 for the indication of COPD, but is not yet approved for asthma outside the
US (marketingauthorization applicationto EMA is pending).

3.2.Summary of Presubmission/Submission Regulatory Activity

The Applicantand the Division have had multiple interactions, including standard milestone
meetings, to discuss the clinical development program for FF/UMEC/VI for the indication of
asthma underthe IND 114873. Table 2 providesa timeline of regulatory interactions with major
discussion points.

Table 2. Regulatory Activity Related to Submission
Date Interaction Highlights
February 23, 2016 (asthma) Type B (EOP2) o Data from studies ALA116402, ILA115938
and 200699 are insufficient to inform the dose
selection, efficacy and safety of UMEC in
asthma.
e Evaluate UMEC 31.25 and 62.5 mcg doses in
a six-month lung function trial.
¢ Discussed active comparators, endpoints,
study duration and statistical analysis plan.

January 28, 2019 (asthma) Type C (WRO) e Format and content of SNDA were discussed.

e Ongoing clinical studies to be included in the
asthma sNDA were also discussed.

e The Agency mentioned the dose of UMEC to
carry forward would require appropriate
justification and that safety and efficacy
determinations would be a review issue.

o Statistical analysis plans were also
addressed.

Abbreviations: UMEC=umeclidinium
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4. SignificantIssues From Other Review Disciplines Pertinent to Clinical
Conclusions on Efficacy and Safety

4.1. Office of Scientific Investigations

No investigations by the Office of ScientificInvestigations were conducted or requested for this
application giventhat thisis an approved product and the results from the large, multicenter
clinical trial were unlikely to be impacted by the findings at any one investigational study site.

4.2.Product Quality

The original NDA for the FF/UMEC/VI 100/62.5/25 microgram product in conjunction with all
approved supplements supportall four product strengths of FF/UMEC/VI Inhalation Powder.
The Office of Product Quality review recommends approval.

4.3. Clinical Microbiology

No new data was submitted or required because the microbiology data was previously
reviewed underthe same NDA for COPD and the formulation and container closure system
remain the same.

4.4.Devices and Companion DiagnosticIssues

Not applicable.

5. Nonclinical Pharmacology /Toxicology

5.1.Executive Summary

The Applicant, GlaxoSmithKline, submitted a505(b)(1) sNDA for a fixed dose combination of
fluticasone furoate, umeclidinium, and vilanterol (herein referred to as FF/UMEC/VI), for once-
daily oral inhalation for the treatment of asthma in adults, administered from GSK’s Ellipta dry
powderinhaler(DPI). FF/UMEC/VI inhalation powder(100/62.5/25 mcg) is approved for the
treatment of COPD in adults under the name Trelegy Ellipta. The Applicantis proposingadding
a new dose strength of 200 mcg FF, 62.5 mcg UMEC, 25 mcg VI.

Nonclinical study reports were submitted to and reviewed underthe NDAs for Trelegy Ellipta,
Breo Ellipta, Arnuity Ellipta, Anoro Ellipta, and/or Incruse Ellipta. No new nonclinical studies
were required for the new dosing regimen. The increased dose of fluticasone furoate is covered
by nonclinical studies previously reviewed. The label has been updated to reflect the change in
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exposure margins to the new higher dose of fluticasone furoate compared to exposuresin
nonclinical toxicity studies.

The nonclinical recommendationisapproval of this application.

5.2. Referenced NDAs, BLAs, DMFs

NDA 209482 Trelegy Ellipta (fluticasone furoate, umeclidinium, and vilanterol)
NDA 205625 Arnuity Ellipta (fluticasone furoate)

NDA 204275 Breo Ellipta (fluticasone furoate/vilanteroltrifenatate)

NDA 205382 Incruse Ellipta (umeclidinium)

NDA 203975 Arnoro Ellipta (umeclidiniumand vilanterol)

6. Clinical Pharmacology

6.1. Executive Summary

The Applicant, GlaxoSmithKline, submitted an sSNDA seekingapproval for Trelegy Ellipta
(fluticasone furoate, umeclidinium, and vilanterol inhalation powder) forthe indication of long-
term, once-daily, maintenance treatment of asthma in patients aged 18 yearsand older.

Trelegy Elliptais an inhalation powder containing two blister strips. One strip contains
fluticasone furoate 100 or 200 mcg per blisterand the othercontains umeclidinium/vilanterol
62.5/25 mcg per blister. The proposed dose for the maintenance treatment of asthma is one
inhalation of Trelegy Ellipta 100/62.5/25 mcg or Trelegy Ellipta 200/62.5/25 mcg once daily.

The sNDA 209482 S-010 submission consists of four supportive phase 2b dose-finding studies
(205832, 200699, ALA116402, 1LA115938), two population PKreports, one pivotal phase 3
study (205715) and one safety study. No new clinical pharmacology studies were submitted.

The Office of Clinical Pharmacology recommends the application be approved.

6.2. Summary of Clinical Pharmacology Assessment

Alllabeling pertaining to extrinsicfactors will be the same as the currently approved label for
Trelegy Ellipta. Intrinsicfactors (age, ethnicity, and gender) and pharmacokinetic (PK)
information relating to the asthma populationis based on PopPK analysis (See Section 6.3.1).
Information related to HPA-axis suppressioninthe asthma populationisbeing borrowed from
the approved label for Breo Ellipta (NDA 204275).
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6.2.1. General Dosingand Therapeutic Individualization
General Dosing

The recommended dosing regimen for the indication of asthma is one inhalation of Trelegy
Ellipta (FF/UMEC/VI: 100/62.5/25 or 200/62.5/25 mcg) once daily.

The dosing regimens of FF/UMEC/VI 100/31.25/25, 200/31.25/25, 100/62.5/25 and
200/62.5/25 once dailyviaone inhalation of Trelegy Elliptawere selected for the pivotal phase
3 study based on the observed dose-response relationship for UMEC and the primary clinical
endpoint, i.e., change from baseline in trough FEVi. Two dose-rangingstudies (Studies 205832
and 200699) indicated that UMEC doses of 31.25 mcg and 62.5 mcg provided numerically
betterimprovementin trough FEV: compared to lowerdoses tested. Additionally, greater
efficacy was not observed with doses higher than 62.5 mcg (See Section 6.3.1). The doses of
FF/V1(100/25 and 200/25) are the approved dosesin the asthma population for Breo Ellipta.

Outstanding Issues

None

6.3. Comprehensive Clinical Pharmacology Review
6.3.1. Clinical Pharmacology Questions
Does the clinical pharmacology program provide supportive evidence of effectiveness?

Yes. Based on the results from two phase 2b dose-finding studies (205832 and 200699), two
population PK reports and one pivotal phase 2 study (205715), adequate evidence to support
effectiveness was provided. No new clinical pharmacology studies were submitted.

Clinical pharmacology information supportingthe FF/UMEC/VI triple combination product in
the COPD population was previously reviewed (See NDA 209482 Clinical Pharmacology Review
by Dr. Mohammad S. Absar on August 14, 2017). Additionally, clinical pharmacology studies for
FF/VIhave beenreviewed previously under NDA 204275 (See Clinical Pharmacology Reviews by
Dr. Jianmeng Chenon March 18, 2013 (COPD) and March 26, 2015 (Asthma)).

Is the proposed dosing regimen appropriate for the general patient population for which the
indication is being sought?

Yes. The phase 3 dosingregimens of FF/UMEC/VI 100/31.25/25, 200/31.25/25, 100/62.5/25
and 200/62.5/25 once daily were selected based on the results of dose-ranging studies (205832
and 200699). The proposed dose of Trelegy Ellipta (FF/UMEC/VI: 100/62.5/25 or 200/62.5/25
mcg once daily) was based on the efficacy and safety results from the pivotal phase 3 study
(205715).
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Umeclidinium Dose

Two phase 2b studies (200699 and 205832) explored the efficacy of UMEC doses ranging from
15.6 mcg to 250 mcg once dailyin COPD patients with an asthma componentand asthma
patients, respectively.

Study 200699 was conducted in COPD patients with an asthma component. The doses of
umeclidinium studied ranged from 15.6 mcg to 250 mcg once daily, givenin combination with
100 mcg fluticasone furoate. The study also included a fluticasone furoate/vilanterol 100/25
mcg arm (N=84) and a fluticasone furoate 100 mcg monotherapy arm (N=41).

A subset of patients (N=183) in the study had a primary diagnosis of asthma. A post hoc analysis
of the primary efficacy endpoint (change from baseline in trough FEV1) in this subset showed
that treatment with FF/UMEC 100/62.5 resultedinthe greatest improvementfrombaseline
(0.2 L) compared to fluticasone furoate 100 monotherapy (0.064 L) (Table 3). The FF/UMEC
100/62.5 dose resultedingreater improvementintrough FEV; than the lowerdose tested
(FF/UMEC 100/15.6). The two higher doses of UMEC tested (FF/UMEC 100/125 and 100/250)
did not demonstrate increased efficacy over the FF/UMEC 100/62.5 dose. Additionally, these
efficacy results were not statistically significant compared to placebo.

Table 3. Post Hoc Analysis of Change From Baseline in Trough FEV (L) at the End of Phase Ain
the Subset of Participants With a Primary Diagnosis of Asthma (Week 4) (Study 200699, ITT

Population)

FFUMEC | FF/UMEC | FF/UMEC | FF/UMEC FFiVI

FF 100 100/15.6 | 100/62.5 | 100/125 100/250 100/25

(N=41) (N=42) (N=40) (N=46) (N=85) (N=84)

n 24 22 21 23 45 #

LS mean (SE) 1.856 1.922 1.992 1.952 1.907 1.957
(0.0625) | (0.06861) | (0.0689) (0.0624) (0.0477) (0.0525)

LS mean change (SE) 0.064 0.131 0.200 0.161 0.115 0.165
(0.0625) | (0.0861) | (0.0689) (0.0624) (0.0477) (0.0525)

Difference vs. FF 0.067 0.136 0.096 0.051 0.101
95% CI (-0.089, (-0.032, (-0.067, (-0.091, (-0.044,
0.232) 0.304) 0.259) 0.193) 0.245)

p-value! 0430 0.113 0.247 0.480 0170

Source: CSR200699 Table25

" ANCOVA analysis, baseline isthe last acceptable/borderiine acceptable predose FEV; prior to randomization (either from visit 3 or
visit 2 prebronchodilator)

Abbreviations: ANCOVA=analysisof covariance; FEV,=forced expiratory volumein 1 second; FF=fluticasone furoate; IT T=intent-to-
treat; LS=least squares; UMEC=umeclidinium; VI=vilanterol

A second phase 2b parallel-group dose-ranging study (Trial 205832) was conducted inthe
asthma patients who had beenreceiving continuous ICS therapy for at least 12 weeks prior to
screening. Trial 205832 evaluated doses of FF/UMEC 100/31.25 and FF/UMEC 100/62.5 against
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FF 100 monotherapy over a 24-week treatment period. Both FF/UMEC 100/62.5 and FF/UMEC
100/31.25 demonstrated statistically and clinically significant changes from baseline in trough
FEV1 (the primary efficacy endpoint) of 0.184 Land 0.176 L, respectively, when comparedto
fluticasone furoate 100 mcg monotherapy (Table 4).

Table 4. Analysis of LS Mean Change From Baseline in Trough FEV; (L) at Week 24 (On- and Post-
Treatment) (Trial 205832, ITT Population)

FF 100+ FF+UMEC FF+UMEC
Placebo 100+31.25 100+62.5
Timepoint (N=143) (N=139) (N=139)
n 137 130 131
LS mean (SE) 2.3385 (0.0298) 25143 (0.0304) 25226 (0.0302)
LS mean change (SE) 0.1289 (0.0298) 0.3046 (0.0304) 0.3130 (0.0302)
95% CI (0.0703, 0.1874) | (02448, 0.3644) | (02537, 0.3723)
UMEC vs Placebo
Difference (SE) 0.1758 (0.0426) 0.1841 (0.0424)
95% CI (0.0920,0.2585) | (0.1008, 0.2675)
p-value <0.001 <0.001

Source: CSR205832 Report Body, Page 81, Table 23, Link\\cdsesub1\evsprod\nda209482\0059\m 5\53-clin-stud-re p\535-re p-effic-
safety-stud\asthma\5351-stud-rep-contr\205832\205832-report.pdf

Abbreviations: FEV=forced expiratory volumein 1 second; FF=fluticasone furoate; IT T=intent-to-treat; LS=least squares;
UMEC=umeclidinium

FF/VIDose

The proposed FF/VI doses are the currently approved doses of Breo Elliptafor the indication of
asthma.

Is an alternative dosing regimen or management strategy required for subpopulations based
on intrinsic patient factors?

The PK of FF, UMEC, and VI has beenthoroughly characterized in specificpopulationsin
previous development programs: NDA 205625 (Arnuity Ellipta), 204275 (Breo Ellipta), 205382
(Incruse Ellipta), 203975 (AnoroEllipta).

Additionally, the Applicant conducted population PK analyses for FF, UMEC, and VI using data
from the phase 3 study (205715) to evaluate the effect of covariates on the PK parameters of
each drug inthe asthma population. The evaluation of age, ethnicity, and gender effects on PK
of FF, UMEC, and VI following coadministrationin patients with asthma did not suggest any
necessity of dose adjustment. The major findings are depictedin Figure 1 below.
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Figure 1. Impact of Intrinsic Factors on the Pharmacokinetics (927 PK) of Fluticasone Furoate,
Umeclidinium, and Vilanterol Following Coadministration in Asthma

Population Description PK FF: Fold Changer/g5% CI UMEC: Fold Change/85% C| VI: Feld Change/@5% Cl Recommendation
Age:
>B5 Years AUC e —+— HeA No dose adjustment
Cmax —— —— sl
Ethnicity:
East Asian AUC H—e— —— (] No dose adjustment
Cmax —— —e— e
Gender:
Male AUC —e— - 5 No dose adjustment
Cmax i i al
r T T ] r T T 1 r T T T ]
0.50 0.75 1.00 1.25 1.50 0.50 075 1.00 1.25 1.50 050 100 150 200 250 3.00
Change relative to reference Change relative to reference Change relative to reference

Source: Population PK Report of Study 205715, Page 81, Figure 15, Link\\cdsesub 1\evsprod\nda209482\0059\m5\5 3-clin-stud-
rep\533-rep-human-pk-stud\5335-popul -pk-stud-rep\205715-poppk205715-poppk-report.pdf
Abbreviations: AUC=area under curve; FF=fluticasone furoate; PK=pharmacokinetic; UMEC=umeclidinium; VI=vilanterol

Plasma concentrations of FF, UMEC, and Vlin patients with asthma followinginhaled
coadministration of FF/UMEC/VI or FF/VI were used to develop the PopPK models and evaluate
the age, ethnicity, and gender effecton PK. Previously developed PopPK models of FF, UMEC,
and VI served as the basis in the model development process. Some of the PK parameters were
fixed to the previously developed PopPK models.

PK data in patients with asthma following coadministration of FF/UMEC/VI did not suggestany
clinically meaningful difference by age, ethnicity, or gender. The reviewerfound the overall
approach was reasonable and the findings with the triple therapy product (FF/UMEC/VI) were
consistentwith the previous findings from the dual therapy product (Breo Ellipta, FF/VI).
Especially, inthe East Asian patient population, Cmax of VI was 3-fold higherthan the non-East
Asian population.1This finding was consistent with the findingin Breo Ellipta (FF/VI),and no
dose adjustmentwas requiredin East Asian patients (See Dr. Jianmeng Chen's clinical
pharmacology review for NDA 204275 Supplement001 on September 3, 2014).

What are the bioanalytical methods?

Analysis of plasma samples for pharmacokinetic profiling of FF, UMEC, and VI involved solid-
phase extraction and high-pressure liquid chromatography with tandem mass spectrometric
detection (HPLC-MS/MS). The summary of the bioanalytical methods used for FF, UMEC, and VI

in the pivotal study (205715) is listedin Table 5 and Table 6. All analyses were performed at
() @)

1 EastAsian(14-15%) vs non-East Asian (white (80%), African American (4%) and Other (1-2%). The East Asian
group includedall subjects of Japanese, East Asian or South East Asian heritage.
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Analytical Method for FF

An analytical method was developed and validated for the determination of FF in plasma via
HPLC-MS/MS detection. The method was precise, sensitive, selective, and accurate for the
quantitation of FF and demonstrated linearity overthe range of 10 to 1000 pg/mL. The method
employed [13C;Hs]-FF as the internal standard.

Analytical Method for UMEC in Plasma

An analytical method was developed and validated for the determination of UMEC in plasma
via HPLC-MS/MS detection. The method was precise, sensitive, selective, and accurate for the
quantitation of UMEC and demonstrated linearity overthe range of 10 to 2000 pg/mL. The
method employed [13C12]-UMEC as the internal standard.

UMEC and Vlin Plasma

An analytical method was developed and validated for the determination of UMEC and Vlin
human plasma via HPLC-MS/MS detection. The method was precise, sensitive, selective, and
accurate for the quantitation of UMEC and VI and demonstrated linearity overthe ranges 10 to
2000 pg/mLand 10 to 1000 pg/mL, respectively. The method used [13C12]-UMEC and [2H12]-Vlas
the internal standards.

Quality Control

Incurred sample reanalysisfor all three analytes was conducted on samples from the clinical
studies. The results of the incurred sample reanalysis were acceptable (>67% of the study
samples evaluated were within £20% of the original sample concentrations). Additionally, a
summary of between-run accuracy and precision of quality control samplesis presentedin
Table 7.
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Table 5. Bioanalytical Methods Summary in Support of Clinical Studies for UMEC and VI

Validation Report No | Clinical Study | Summary of Method and Validation Parameters

No
Umeclidinium (GSK573719) and Vilanterol (GW642444)
2012N143617_01 205715 (GSK573719 and GW642444 are extracted from 250 mcL of human plasma using solid phase extraction using
b isotopically labelled [**C12]-GSK573719 and [PH1]-GW642444 Extracts are analysed by HPLC-MS/MS using an
(2013N174776_00) . h : S
electrospray interface and multiple reaction monitoring.
2016N274239_00° LLQ 10.0 pg/mL for GSK573719 and GW642444
Validated Range 10.0 to 2000 pg/mL for GSK573719
10.0 to 1000 pg/mL for GW642444
Within-run Precision (%CV) <6.3% for GSK573719
<5 9% for GWB42444
Between-run Precision (%CV) =8 7% for GSKSH73719
<11.4% for GW642444
Accuracy (%Bias) -2.1% < bias <3 3% for GSK573719

-3.9% < bias =5.0% for GW642444

Stability in Human Plasma

5 freeze-thaw cycles from approximately -80°C

at least 24 hours at ambient temperature for both analytes
at least 12 months at -20°C

at least 12 months at -80°C

of GW685698

Stability in Human Plasma in presence

at least 3 months at -20°Cs
at least 3 months at -80°C

Stability in Human Blood

at least 4 hours at ambient temperature and on ice

Processed Extract Stability

Refrigerated for at least 144 hours

Selectivity

(GWB85698 (FF) at 60 pg/mL does not adversely affect the determine of
(GSK573719 or GW642444 in human plasma

Source: Biopharm Summary, Page 27, Table 2, Link\\cdsesub1\evsprod\nda209482\0059\m2\27-clin-sum\summary-biopharm pdf
Abbreviations: CV=coefficient of variation; FF=fluticasone furoate; HPLC-MS/MS=high pressure liquid chromatography with tandem
mass spectrometric detection; LLQ=lowerlimit of quantification; UMEC=umeclidinium; VI=vilanterol

Table 6. Bioanalytical Methods Summary in Support of Clinical Studies for FF

Validation Report | Clinical Study
No. No.

Summary of Method and Validation Parameters

Fluticasone furoate (GW6856698)

2012N153939_00 205715
(2013N172192_00)2

GW685698 is extracted from 150 meL of human plasma using solid phase extraction using isotopically labelled
[13C;H3]-GW6856989. Extracts are analysed by HPLC-MS/MS using an APCI interface and multiple reaction

monitonng.
(WD2002/01057/00) LLQ 10.0 pg/mL
(WD2006/01727/00)¢ Valwdated Range 10.0 to 1000 pg/mL
(2013N150391_00)¢ Within-run Precision (%CV) <10.9%
(2012N152308_00) Between-run Precision (%CV) <0 8%

Accuracy (%Bias) -8.0% < bias <1.3%

Stability in Human Plasma

3 freeze-thaw cycles from approximately -20°Ce
at least 24 hours at ambient temperature ®

at least 18 months at -20°Ce

at least 6 months at -80°C*

Stability in Human Blood

at least 4 hours at ambient temperature and 37°Cs

Processed Exiract Stability

at least 68 hours at4°C

Selectivity

GWB42444 (VI) at 500 pg/mL and GSK573719 at 600 pg/mL do not
adversely affected the determine of GW685698 in human plasma

Source: Biopharm Summary, Page 28, Table 2, Link\\cdsesub1\evsprod\nda209482\0059\m2\27-clin-sum\summary-biopharm pdf

? selectivity determination reported in 2013N172192_00

® stability data at ambienttemperature reported in WD2002/01057/00

° long term stability data at-20°C reported in WD2006/01727/00
“long term stability dataat -80°C reported in2013N159391_00

¢ stability in whole bloodreportedin 2012N152308_00

Abbreviations: APCl=atmospheric pressure chemical ionization; CV=coefficient of variation; FF=fluticasone furoate; HPLC-
MS/MS=high pressure liquid chromatography with tandem mass spectrometric detection; LLQ=lower limit of quantification;

VlI=vilanterol
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Table 7. Between-Run Accuracy and Precision of Quality Control Samples

Study (Report No.) Total number of QC samples Average overall precision Accuracy
(< %CV) (%bias range)
ALA116402
(GlaxoSmithKline Document 429 GSK573719 (plasma) 126 231006
Number 2013N170652_00) 312 GSK573719 (urine) 108 101005
(GlaxoSmithKline Document : .
Number 2013N159568 _01)
205715 170 GSK573719 99 13t024
(GlaxoSmithKline Document 1?2 gwggjﬁ gg g; EO ;g
Number 2017N326969) ) 100

Source: Biopharm Summary, Page 29, Table 3, Link\\cdsesub1\evsprod\nda209482\0059\m2\27-clin-sum\summary-biopharm pdf
Abbreviations: CV=coefficient of variation; QC=quality control
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7. Sources of Clinical Data and Review Strategy

7.1. Table of Clinical Studies

The table of clinical studiesincludes Trial 205715 and is displayed below inTable 8.
Table 8. Listing of Clinical Trials Relevant to This NDA

Treatment No. of

Trial Trial Study Duration/ Patients Study No. of Centersand
Identity NCT No. Design Regimen/Schedule/Route* Endpoints Follow-Up Enrolled Population Countries
Pivotal Phase 3 Controlled Trial To Support Efficacy and Safety
205715 02924688 R, DB, PG, FF/VI100/25 QD Trough FEV; 26-52 407 Asthma=18 322 Centers

AC, MC FF/UMEC/VI100/31.25/25 QD at Week 24 Weeks 405 yearsofage 15 Countries
FF/UMEC/VI 100/62.5/25 QD 406
FF/V1200/25 QD 406
FF/UMEC/VI200/31.25/25 QD 404
FF/UMEC/VI 200/62.5/25 QD 408
Phase 2 Dose-Ranging Studies
205832 03012061 R, DB, PG, UMEC 62.5QD Trough FEV1 24 Weeks 139 Asthma=18 74 Centers
PC, MC UMEC 31.25QD at Week 24 139 yearsofage 5 Countries
Placebo 143

All on FF 100 background

*All doseslisted in micrograms. Abbreviations: AC=active control; COPD=chronic obstructive pulmonary disease; DB=double-blind; FEV=forced expiratory volumein one second;
FF=fluticasone furoate; MC=multicenter; NCT=national clinical trial; PG=parallel group; R=randomized; QD=once daily; UMEC=umeclidinium; VI=vilanterol
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7.2.Review Strategy

The efficacy and safety review of FF/UMEC/VI for the proposed indication of asthma is primarily
based on results from a single pivotal phase 3 trial, Trial 205715, with supportive evidence from
the main phase 2 dose-ranging study in asthma patients, Trial 205832. The protocols of these
two trials are describedin Section 8.1 with efficacy and safety results in Sections 8.1.5 and
8.2.4, respectively. Adetailed review of the dose-rangingand regimen studies for the
umeclidinium componentislocatedin Section 6 Clinical Pharmacology by Dr. Priya Brunsdon.

Data from Trial 205715 provide the primary evidence evaluating the efficacy of the addition of
UMEC as part of a fixed dose combination of FF/UMEC/VI. The comparison that informs the
efficacy of UMEC on the endpointsin Trial 205715 is that of FF/UMEC/VI versus a fixed dose
combination of FF/VI. This FF/UMEC/VI versus FF/VI comparison isolates the contribution of
UMEC to assess its efficacy in asthma. These data are presentedinSection 8.1.5 by FDA
biostatistician, Dong-Hyun Ahn, PhD, who confirmed the Applicant’s efficacy analyses and
generatedtablesand figuresfor thisreview.

For the evaluation of safety, FDA medical officer, Katherine Clarridge, M.D., analyzed data from
Trials 205715 and 205832 using JMP, JMP Clinical, JReview, MAED and the Demographic Tool in
the Office of Computational Science Analysis Toolbox. The safety results presentedin Section
8.2 representthe medical officerreviewer’sown analyses.

8. Statistical and Clinical and Evaluation

8.1.Review of Relevant Individual Trials Used T o Support Efficacy
8.1.1. Trial 205715 Design
Trial Design

Trial 205715 was a Phase 3, variable treatment duration, 24- to 52-week, study to evaluate the
efficacy of FF/UMEC/VI compared with FF/VIon improving lung function and reducing the
annualized rate of asthma exacerbationsin participants with asthma. It was a randomized,
double-blind, six-arm parallel-group, global multicenter study in participants >18 years of age
with asthma who were inadequately controlled on mid- or high-dose ICS/LABA. The study
evaluated two strengths of FF (100 or 200 mcg) in combination with two strengths of UMEC
(31.25 or 62.5 mcg) and a single strength of VI (25 mcg) versus FF/VI (100 or 200)/25 mcg
inhalation powder, all given once-dailyinthe morning via the ELLIPTA inhaler.
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Details of each study visitare summarized below, and the study designis presentedin (Figure

2):

At the prescreeningvisit (Visit0), informed consentwas collected, and some eligibility
criteria was assessed.

At screening (Visit 1) (up to two weeks following prescreening) participant’s eligibility was
further assessed, and eligible participants entered athree-week run-in period during which
theircurrent ICS/LABA asthma therapy was replaced with open-label ICS/LABA fluticasone
propionate (FP)/salmeterol combination 250/50 mcg via DISKUS DPI twice-daily.
Participants were provided with albuterol/salbutamol rescue medication, foras needed use
throughout the study, and FP to use, at the Investigator’s discretion, to treat the symptoms
of a moderate asthma exacerbation.

At enrollment (Visit 2), eligibility was assessed, and eligible participants entered a two-week
stabilization period where theirrun-in treatment was replaced with open-label ICS/LABA
FF/V1100/25 mcg via ELLIPTA DPI once-daily (OD) in the morning.

At randomization (Visit 3/Day 1), eligibility was assessed, and eligible participants were
randomizedto complete a 224 to <52 weeks treatment period (duration dependenton
variable treatment period) during which the stabilization treatment was replaced with
double-blind IP via ELLIPTA DPI OD in the morning. Participants were randomized

1:1:1:1:1:1 (stratified by pre-study ICS dosage [mid, high] to receive 1 of the 6 double-blind
Investigational Products [IPs]).

There were up to 5 post-randomization clinicvisits, three visitsin the fixed treatment period
(Week4 [Visit4], Week 12 [Visit 5], and Week 24 [Visit6]) and two visitsin the variable
treatment period (Week 36 [Visit 7] and Week 52 [Visit 8]). The End of Study (EOS) Visitfor
a participantcould have beenthe Week 24, Week 36, or Week 52 clinicvisit. The term ‘EOS’
is usedto referto all three possible EOS Visits (Visit 6, Visit 7, or Visit 8), unless specified
otherwise.

Participants who prematurely withdrew from the study were encouraged to attend an early
withdrawal (EW) Visit.

All participants inthe study had a safety follow-up contact approximately seven days after
the EOS Visitor EW Visit.

Participants who discontinued IP were encouraged to continue to participate in the study and
to attend all remainingclinicvisits; the data for the remaining study assessments was recorded
as “post-treatment.”

The total duration of study participation was variable and was a minimum of approximately 32
weeks and a maximum of approximately 60 weeks.
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Figure 2. Study Schema (Trial 205715)

— FF/VI 100/25 mcg —

2 FF/UMECNI 100/31.25/25 mcg H

> -
ICS/LABA ICS/LABA FF/UMEC/VI 100/62.5/25 mcg

tse) —(E) (M) (R ) 5 Follow-up
Run-in Stabilization

) FF/VI 200/25 mcg =

3 FF/UMEC/VI 200/31.25/25 mcg

L FF/UMEC/VI 200/62.5/25 mcg -

Variable Treatment Period
= 24 weeks; < 52 weeks

«—— 3weeks —se—2weeks—se— —se—1week —

E=Enrolment
R =Randomisation

Source: Adapted from the Applicant’s Clinical Study Report (page 37)
Abbreviations: FF=fluticasone furoate; FSC=fluticasone propionate/salmeterol combination; ICS=inhaled corticosteroid; LABA=Iong-
acting beta,agonist; UMEC=umeclidinium; VI=vilanterol

Inclusion and Exclusion Criteria

The inclusion and exclusion criteriawere assessed at various stages prior to randomization
including at the pre-screeningand screeningvisits, as well as after completion of the three
week run-inand the stabilization period, at which pointsubjects were requiredto fulfill the
final components of eligibility. The criteria applied at each stage are outlined below starting
with the screeninginclusion and exclusion criteriarequired to enter the run-in period.

Key ScreeningInclusion Criteria

e Providedinformed consent.

e Male and nonpregnant, nonlactating females, aged >18 years.

e Diagnosis of asthma as defined by the National Institutes of Health for at leastone year
prior to prescreening.

e Receivingdaily maintenance therapy for theirasthma (i.e., ICS/LABA >250 mcg/day FP or
equivalent) forat least 12 consecutive weeks with no changes to the therapy in the 6 weeks
prior to prescreening.
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Asthma Control Questionnaire (ACQ)-6score of 21.5.

Either a documented healthcare contact OR a documented temporary change in asthma
therapy for treatment of acute asthma symptoms in the last year prior to screening.
Best attempt prebronchodilator FEV1 of 230% to <85% predicted.

Evidence of reversibility (212% and 2200 mL) 20 to 60 minutes following 4 puffs of
albuterol/salbutamol.

Key Exclusion Criteria

COPD diagnosisand all COPD criteria.

Concurrent respiratory disordersincluding diagnosis, current evidence of pneumonia, or
pneumoniarisk factors. (e.g.,immune suppression or neurological disorders affecting
control of the upperairway)

Experienced an asthma exacerbation within six weeks prior that required a change in
maintenance asthma therapy (participants were not explicitly excluded if their condition
had since stabilized and they resumed pre-exacerbation maintenance asthmatherapy).
Prior asthma exacerbations were not categorized by severity; however, this was done for
exacerbations occurring during the study (on-treatmentand post-treatment).

Historical or current evidence of clinically significant disease of the major body systems, or
hematological abnormalities thatare uncontrolled.

After completion of the run-in period, in order to enter the stabilization period, subjects were
required to meet the enrollmentcriteriaas described below.

Key Enrollmentcriteria

ACQ-6 of 21.5.

Best AM pre-bronchodilator FEV1 of 230% to <90% predicted.

Normal liverfunction tests on blood collected at Screening.

Compliant with the eDiary assessments (complianton >4 of the final 7 days of the run-in
period).

No respiratory infection thatled to a change inasthma management or was expected to
affect the participant's asthma status or ability to participate in the study.

No severe asthma exacerbations.

No change in asthma medication (excluding run-in treatment and study-provided
albuterol/salbutamol).

No clinically significantabnormal laboratory tests at Screening or during the run-in period.

Aftersuccessful completion of the stabilization period, the randomization criteriadescribed
below were applied to each subject to determine eligibility for subsequentrandomizationinto
the study.

Key Randomization Criteria
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e Compliantwith the AM3 device, a combined electronicdiary (eDiary) and spirometer
assessments.

e Norespiratory infection thatled to a change inasthma management or was expected to
affect the participant's asthma status or ability to participate in the study.

¢ Nosevere asthma exacerbations.

e Nochange in asthma medication (excluding stabilization treatment and study-provided
albuterol/salbutamol).

Treatment Compliance, Concomitant Medications, and Rescue Medication Use

Treatment Compliance

The first dose of study treatmentand IP on the respective clinicvisitdays were self-
administered by participants at the site, under supervision of the investigator/site staff. The
date and time of each clinicdose was recorded. Compliance with the run-in treatmentwas
assessed at enrollment (Visit 2), compliance to stabilization treatment was assessed at
randomization (Visit 3/Day 1), and compliance to IP was assessed from Visit4 to the EOS Visitor
EW Visitvia review of the dose counters on the DISKUS or ELLIPTA devices (as applicable),
gueryingthe participant duringthe clinicvisits, and review of the eDiary data on a centralized
serveron an ongoing basis. Participants who demonstrated <80% or >120% compliance to IP
were re-educated on treatment compliance by the investigator/site staff.

Permitted Asthma Concomitant Medications

In addition to run-in and stabilization treatments, IP and the following medications were

permitted during the study:

e Study-provided albuterol/salbutamol, to be withheld for>6 hours prior to spirometry
assessments.

e Systemiccorticosteroids (<5 mg/day prednisone [orequivalentdose of an alternative
systemiccorticosteroid]), provided that treatment was initiated 212 weeks prior to
screening (Visit1), was stable for the 8 weeks prior to Screening, and the participant
remainedin the maintenance phase (i.e., not weaned) throughout the study.

— Participants were permitted to temporarily use systemiccorticosteroids (or increase
their maintenance dose of systemiccorticosteroid, if applicable) totreat an asthma
exacerbation.

e Anti-immunoglobulin E(IgE) (e.g., omalizumab) provided that treatment was initiated 216
weeks prior to screening and the participant remainedin the maintenance phase
throughout the study.

e Anti-interleukin-5(e.g., mepolizumab) provided that treatment was initiated 216 weeks
prior to screeningand the participantremainedin the maintenance phase throughout the
study.
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Permitted Non-asthma Concomitant Medications

Additionally, subjects were permitted non-asthma medications and nondrug therapiesduring
the trial. Specifically, medications for the treatment of rhinitis, antibiotics for the short-term
treatment of acute infections, decongestants (held 24h prior to electrocardiogram, ECG),
allergyimmunotherapy (provided it was not initiated within 4 weeks priorto screening), topical
and ophthalmic corticosteroids, beta-blockers, localized corticosteroid injections, tricyclic
antidepressants, monoamine oxidase inhibitors, diuretics, Cytochrome P450 3A4 (CYP3A4)
inhibitors, vaccinations, and continuous positive airway pressure for the treatment of
obstructive sleep apnea were allowed during the study. Medications for other disorderswere
continued provided their mechanism of action was not expectedto affect lungfunction studies
or place the subjectat increased safety risk.

Prohibited Concomitant Medications

Participants were to stop the ICS/LABA component of their usual asthma treatment >24 hr prior
to screeningand until study completion, or until treatment discontinuation and/or study
withdrawal. See Table 9 for prohibited medications.
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Table 9. Prohibited Concomitant Medications

Use not permitted during the study
and/or within the following time

Medication interval prior to Screening
Inhaled short-acting anticholinergics 6h

Inhaled short-acting anticholinergics + SABA combination 6h

Inhaled long-acting anticholinergics other than IP 2 days

Immunosuppressive medications including immunomodulators | 12 weeks

Inhaled LABASs or combination products containing inhaled 24 h

LABAs (other than study treatment or IP)

Inhaled very long-acting betaz-agonists, oral LABAs

10 days prior to Screening for indacaterol
and olodaterol component

Inhaled SABAs (study-provided rescue albuterol/salbutamol
was permitted during the study)

6 h (for all clinic visits)

Theophyllines, slow-release bronchodilators, ketotifen, 48 h
nedocromil sodium, sodium cromoglycate, roflumilast !

Anti-leukotrienes (e.g., LTRAs) ! 48 h
Medical marijuana ? 6 months

Any other investigational drug

30 days or within 5 drug half-lives of the
investigational drug (whichever is longer)

Source: Excerpted from the Applicant’s Clinical Study Report (Table 2, page47)
' Temporary use during the study permitted to treat a moderate asthma exacerbation.
2 Inhaled use prohibited. Other routes of administration were also proh bited unlesswritten permission wasobtained from the

Medical Monitor priorto Screening.

Abbreviations: IP=investigational product; LABAs=long-acting beta,-adrenergic agonist; LT RA=leukotriene receptor antagonist;

SABAs=short-acting beta,-adrenergic agonist

Study Endpoints

The primary efficacy endpoint was change from baseline in trough FEV1 obtainedin clinicat
Week 24. The key secondary endpoint was the annualized rate of moderate/severe asthma
exacerbations. Exacerbations were categorized as either moderate or severe, usingthe

following definitions:

e Moderate: A deteriorationin asthma symptoms, a deteriorationinlung functionor an
increasedrescue medication use lasting for 22 days, but not severe enough to warrant
systemiccorticosteroid use (or a doubling or more of their existing maintenance systemic
corticosteroid dose, if applicable) for >3 days and/or hospitalization. A moderate

exacerbation was an eventthat, when recognized by the investigator/health care provider,

resulted intemporary change intreatment, inan effortto prevent the exacerbationfrom
becomingsevere. (Reddel etal. 2009; Virchow et al. 2015)

e Severe:A deterioration of asthma requiringeitherthe use of systemiccorticosteroids
(tablets, injection, orsuspension) (ora doubling or more of theirexisting maintenance
systemiccorticosteroid dose, if applicable) for>3 days, orinpatient
hospitalization/emergency department visit due to asthma, requiring systemic

corticosteroids.
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Exacerbations that occurred <7 days from the last exacerbation were treated as a continuation
of the same exacerbation. Exacerbations that started as moderate but became severe later,
were consideredto be a single exacerbation with the highest level of severity.

Reviewer Comments: Change from baseline in trough FEV1is an acceptable surrogate to assess
treatment benefit in asthma and is appropriate for a primary endpoint. A deterioration in
asthma symptoms or lung function, as described above, was considered an asthma
exacerbation per protocol, regardless of the need for systemic corticosteroids. For regulatory
purposes, asthma exacerbations are defined as worsening symptoms for at least 2-3 days that
require treatment with systemic corticosteroids + hospitalization. This reviewer disagrees that
moderate exacerbations, as defined in the protocol, constitute a clinically meaningful asthma
exacerbation, and as such, this issue will be addressed in the review of efficacy results.

Other secondary endpoints are:

e Change from baselineinclinicFEV1 at 3 hours post study treatmentat Week 24

e Change from baseline in St. George’s Respiratory Questionnaire (SGRQ) total score at Week
24

e Change from baseline in Asthma Control Questionnaire-7 (ACQ-7) total score in Week 24

e Change from baseline in Evaluating Respiratory Symptoms (E-RS) total score over Weeks 21
to 24 (inclusive)

The ACQ-7 is an asthma-specific, validated patient-derived questionnaire that assesses 7 items
after a one weekrecall to quantify asthma control. It is designed to measure the adequacy of
asthma control and change in asthma control which occurs eitherspontaneously or as a result
of treatment. There are a total of 7 items: 5 items assessing symptoms, 1 item assessingrescue
bronchodilator use, and 1 item assessing FEV1%. ltems 1 through 6 are self-administered while
item 7 is completed by clinicstaff. Each itemis scored on a 7-pointscale with O=no impairment
and 6=maximum impairmentfor symptomsand rescue medication use. Likewise, there are 7
categoriesfor FEV1%. Scores range between 0 and 6 with lowerscores indicating betterasthma
control. The test has been validated against the AQLQ. The minimallyimportant difference has
also beendeterminedtobe a change in score of 0.5 (Reddel etal. 2009). Shortened versions
using symptoms alone (ACQ-5) have also been validated, although the measurement properties
of the shorter versions are not thought to be equivalently good as those of the complete ACQ-
7.

Reviewer Comments: ACQ-7is a generally accepted patient-reported outcome measure and is
appropriate foruse as a secondary endpoint. The SGRQ is a frequently used patient-reported
outcome in COPD and was not developed to evaluate respiratory symptoms, but to assess
overall health status. Additionally, E-RS is a patient-reported diary primarily designed to assess
the cardinal symptoms of COPD. As both SGRQ and E-RS are not specifically designed forthe
evaluation of asthma, these PRO endpoints are considered exploratory in nature.
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Statistical Analysis Plan

Sample Size Considerations

The sample size calculations were based on the primary efficacy endpoint of mean change from
baselineinclinictrough FEV1 at the end of the 24-week treatment period. A total of 2250
randomized participants (375 ineach of the 6 treatment groups) were required. Assuming 10%
missing data at the end of the 24-week treatment period due to EW, approximately 337
participants per treatmentgroup were to have clinictrough FEV1 data available foranalysis.
With this sample size, the study would have approximately 90% powerto observe statistical
significance at the 2-sided 5% level, foreach of the 2 primary comparisons of interest for each
UMEC dose, assuming a true population difference of 100 mL in the mean change from baseline
in clinictrough FEV1 at the end of the 24-week treatment period, and a standard deviation of
400 mL. Using the above assumptions, the smallest observed effect predicted to resultin a
statistically significant difference between treatment groups was 60.5 mL (minimum detectable
difference).

For the key secondary endpoint, the annualized rate of moderate/severe asthmaexacerbations,
the proposed sample size of 750 randomized participants in each treatment group (pooled by
FF dose) would have approximately 95% power if the true reductionin exacerbationrate for
triple therapy versus dual therapy is 20%. The power calculation assumed the study population
would have a mean exacerbation rate of 2 per year in the control group (FF/VI), and that the
number of exacerbations peryear followed a negative binomial distribution with adispersion
parameter of 0.7 based on a previous FF/VIasthma exacerbation study.

Due to the large number of centers participatingin this study, the center grouping was planned

to be created based on geographical region and number of randomized participantsina
country, in order to define groups of roughly similarsize (Table 10).

Table 10. Planned Sample Size for Multicentre Studies (Trial 205715)

Geographic Region Countries Total Number Planned
Europe Germany, ltaly, Netherlands, Poland, Romania, 575
Spain, United Kingdom
Russia Russian Federation 500
United States United States 400
Rest of world Argentina, Australia, Canada, Japan, Republic of 735

Korea, South Africa
Source: Modified from the Applicants Statistical AnalysisPlan (page 24)
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Analysis Populations

All subjects screened: This population contains all participants who completed at least one
Visit1 (screening) procedure

Randomized: This population comprisesall participants who were randomized (i.e., received
a randomization number)

Intent-to-treat (ITT): This population comprisesall randomized participants, excludingthose
who were randomizedin error. A participant who is recorded as a screenfailure, run-in
failure, or stabilization failure, butisrandomized and does not receive a dose of study
treatment, is considered to be randomizedin error. All efficacy and safety analyses were
based on the ITT population.

Pharmacokinetic: This population comprises all participants inthe ITT population for whom
a PK sample was obtained and analyzed.

Estimands

Primary Estimand (Primary Endpoint)

Population of interest: ITT population

Treatment condition: FF/UMEC/VI and FF/VI

Endpoint/variables: Change from baseline in clinictrough FEV1 at Week 24

Summary measure: The mean change from baseline in trough FEV1 at Week 24 will be
compared betweentreatment groups

Intercurrent events: A “treatment policy” strategy was used to handle all intercurrent
events, including treatment discontinuation, use of rescue medication provided for the
study or for asthma exacerbations, temporary interruption, or treatment switches.

This type of estimand analysisincludesall FEV1 data collected following discontinuation of
randomized treatment for participants who remainin the study.

Supplementary Analysis:

Analysis based on the ‘de jure’ type estimand was performed, including only on-treatment
FEV1 data collected prior to and at Week 24.

Analysis was performed for the primary efficacy endpoint based on the “treatment policy”
strategy, excludingall randomized participants enrolled at Site No. 228910 and Site No.
228350 as a resultof study noncompliance based on the GSK issue-investigation report, and
the standard GSK monitoringand auditing practices. Additionally, subjects randomized at
Site No. 233007 and Site No. 233973 were excluded due to a lack of confidence in the data
received.
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Key Secondary Estimand (Key Secondary Endpoint)

e Populationof Interest: ITT population

e Treatment condition: FF/UMEC/VI and FF/VI

e Endpoint/variables: Annualized rate of moderate/severe asthmaexacerbations

e Summary measure: The ratio of annualized moderate/severe exacerbation rates will be
usedto compare the treatments

e Intercurrent events: A “treatment policy” strategy was used to handle all intercurrent
events, including treatment discontinuation, use of rescue medication provided for the
study or for asthma exacerbations, temporary interruption, or treatment switches.

This type of estimand analysisincludes all moderate/severe asthma exacerbations following
discontinuation of randomized treatment for participants who remainin the study.

Supplementary Analysis:

e Analysisbasedon the ‘de jure’ type estimand was performed, including all on-treatment
moderate/severe exacerbation datacollected during double-blind treatment period.

e Analysiswas performed for the primary efficacy endpoint based on the “treatment policy”
strategy, excludingall randomized participants enrolled at Site No. 228910 and Site No.
228350 as a result of study noncompliance based on the GSK issue-investigation report, and
the standard GSK monitoring and auditing practices. Additionally, subjects randomized at
Site No. 233007 and Site No. 233973 were excluded due to a lack of confidence in the data
received.

Primary and Secondary Efficacy Analysis Model

The primary efficacy analysis was to evaluate the treatment policy estimandin the ITT
population, usinga mixed-model repeated measures (MMRM) analysis, includingall trough
FEV1recorded post-randomization prior to and at Week 24, both on- and post-treatment, and
withoutimputation. Analysesincluded covariates for age, sex, region, baseline values,
stratification by prestudy ICS dosage at screening, treatment, visit, treatment by visit
interaction and baseline value by visitinteraction.

The analysis for the key secondary endpointon the annualized rate of moderate/severe asthma
exacerbations was to be analyzed using a generalized linear model, assuming the number of
exacerbations has a negative binomial probability distribution and that its mean is related to
covariates factors with a log link function. The logarithm of time (year) on study was used as an
offsetvariable. The modelincluded covariates for age, sex, region, treatment group,
stratification by prestudy ICS dosage at screeningand severe asthma exacerbationsin the
previousyear (0, 1, >2).
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The analysesfor the other secondary endpoints were defined as follows:

e Change from baselineinclinicFEV1 at 3 hours post study treatmentat Week 24 was
analyzed using an analysis of covariance model. Covariates include treatment group, sex,
region, prestudy ICS dosage at screening, age and baseline value forclinic FEV1. The analysis
was based on the on-treatment type estimand, including on-treatment data collected at
Week 24. This is because those participants who withdrew from study treatment were not
able to provide the 3 hours post study treatment assessmentin the remainder of the study.

e Change from baseline in SGRQ total score at Week 24 was analyzed usinga MMRM model.
The periodin the modelincludes clinicvisits Week 12 and 24. The covariates in the model
include treatmentgroup, sex, region, prestudy ICS dosage at screeningand period, age,
baseline value, baseline value period (interaction) and treatment by period (interaction).
The analysis was based on the treatment policy type estimand using the pooled FF doses.

e Change from baseline in Asthma Control Questionnaire-7 (ACQ-7) total score in Week 24
was analyzed using a MMRM model. The period inthe modelincludesclinicvisits at Week
4, 12 and 24. The covariates in the model include treatment group, sex, region, prestudy ICS
dosage at screeningand period, age, baseline value, baselinevalue by period (interaction)
and treatment by period (interaction). The analysis was based on the treatment policy type
estimand using the pooled FF doses.

e Change from baseline in Evaluating Respiratory Symptoms (E-RS) total score over Weeks 21
to 24 (inclusive) was analyzed usinga MMRM model. The periodin the modelincludesclinic
visits at Weeks 1 to 4, Weeks5 to 8, Weeks 9 to 12, Weeks 13 to 16, Weeks 17 to 20, Weeks
21 to 24. The covariates in the modelinclude treatment group, sex, region, prestudy ICS
dosage at screeningand period, age, baseline value, baselinevalue by period (interaction)
and treatment by period (interaction). The analysis was based on the treatment policy type
estimand using the pooled FF doses.

Multiplicity Adjustment

e Astep-down, closed, testingapproach was appliedforthe primary efficacy endpoint, the
key secondary efficacy endpoint moderate/severe asthmaexacerbation and the secondary
efficacy endpoints SGRQ, ACQ-7 and E-RS (Figure 3).

e Specifically, if the defined treatment comparisons for the primary efficacy endpoint
betweentriple therapy and dual therapy at the high dose of UMEC 62.5 mcg were
statistically significant at the 0.05 level for both fixed FF doses (100 and 200 mcg), thenthe
replicate efficacy of UMEC 62.5mcg is demonstrated, and the defined treatment
comparison between triple therapy and dual therapy was plannedto be tested for the key
secondary efficacy endpoint of moderate/severe asthma exacerbations based on the
combined data of both FF dosesfor UMEC 62.5mcg. If the test for the key secondary
efficacy endpointis significantat the 0.05 level, then the secondary efficacy endpoints for
SGRQ and ACQ-7 were to be tested sequentially based on the combined data of both FF
dosesfor UMEC 62.5mcg at significance level 0.05.
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e If all tests mentioned above for UMEC 62.5 mcg were statistically significant at the 0.05
level, the above testing hierarchy were to be repeated for the low dose of UMEC 31.25 mcg.

e If alltests for the primary, the key secondary, and the secondary efficacy endpoints for
SGRQ and ACQ-7 were statistically significant at the 0.05 level for both UMEC 62.5mcg and
31.25mcg, the secondary endpointfor E-RS was to be tested at the significance level 0.05
for UMEC 62.5 and UMEC 31.25 in sequence.
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Figure 3. Multiplicity Adjustment Plan (Trial 205715)

Level 1: Primary endpoint, UMEC 62.5 meg: Mean change from baseline in trough FEV, at Week 24,
Two comparisons:

FF/UMEC/VI 100/62.5/25 vs. FF/VI 10025

FF/UMEC/VI 200/62.5/25 vs. FF/VI 200/25

Both tests need to be significant at 0.05 level in order to demonstrate replicate efficacy for UMEC 62.5
meg in order to move to Level 2 test.

L1

Lavel 2: Eey secondary endpoint, UMEC 62.5 meg: A lized rate of mod f asthma
exacerbations,

One comparison based on pooled dats:
(FF/UMEC/VI 100/62 5/25, 200/62 5/25) vs. (FF/VI 100125, 200/25)

Test needs to be significant at 0.05 level in order to move to Level 3 test.

ug s

Lavel 3: Secondary endpoint, UMEC 62.5 meg: Mean change from baselme m SGRQ at Week 24,
One comparnson based on pocled data:
(FE/UMEC/VI 100/62.5/25, 200/62.5/25) vs. (FF/VI 100/

Test needs to be significant at 0.05 level in order to move to Level 4 test.

g

Level 4: Secondary endpoint, UMEC 62.5 mez: Mean change from baseline in ACQ-7 at Week 24,

. 200125)

One comparison based on pooled data:
(FF/UMEC/VI 100/62.5/25, 200/62.5/25) vs_ (FF/VI 100/25, 200/25)
Test needs to be siznificant at 0.05 level m order to move to Level 3 tests.

4

Level 3: Primary endpoint, UMEC 31 25meg: Mean change from baseline in trough FEV; at Week 24,

Two comparisons:
FF/UMEC/VI 100/31.25/25 vs_ FF/VI 10025
FF/UMEC/VI 200/31.25/25 vs. FF/VI 200/25

Both tests need to be significant at 0.05 level in order to demonstrate replicate efficacy for UMEC
31.25meg and move to Level 6 test.

0

Level 6: Eay secondary endpoint, UMEC 31.25 mcg: Annualized rate of modarate/severs asthma
exacerbations,

One comparison based on pooled data:
(FF/UMEC/VI 100/31.25/25, 200/31.25/25) vs. (FE/VI 100/25, 200/25)

Test needs to be significant at 0.03 level in order to move to Level 7 test.

"yt

Level 7: Secondary endpoints, UMEC 31.25 mcg: Mean change from baseline in SGRQ at Week 24.

One comparison based on pooled data:
(FF/UMEC/VI 100/31.25/25, 200/ 31.25/25) vs. (FF/VI 100/23, 200/25)
Test needs to be significant at 0.05 level in order to move to Level 8 test.

Ll

Level 8: Secondary endpoint, UMEC 31.25 meg: Mean change from baseline in ACQ-7 at Week 24.

One comparison based on pooled data:
(FF/UMEC/VI 100/31.25/25, 200/ 31.25/25) vs. (FF/VI 100/25, 200/25)

Test needs to be signuficant at 0.05 level m order to move to Level ¥ test.

ays

Level 9: Secondary endpoint, UMEC 62.5 meg: Mean change from baseline in E-RS score over Weeks
21-24 (inclusive) of the treatment period.

One comparison based on pooled data:
(FF/UMEC/VI 100/62.5/25, 200/62.5/25) vs. (FF/VI 100/25, 200/25)
Test needs to be signaficant at 0.05 level in order to move to Level 10 test.

1

Level 10: Secondary endpoint, UMEC 31.25 meg: Mean change from baseline in E-ES score over
Weeks 21-24 (inclusive) of the treatment period.

One comparison based on pooled data:

(FE/UMEC/VI 100/31.25/25, 200/31.25/25) vs. (FF/VI 100/25, 200/25)

Source: Adaptedfrom the Applicant’s Statistical AnalysisPlan (page 27)
Abbreviations: ACQ=asthma control questionnaire; E-RS=EXACT respiratory symptoms; FEV=forced expiratory volume in
1 second; FF=fluticasone furoate; SGRQ=St. George’s Respiratory Questionnaire; UMEC=umeclidinium; VI=vilanterol
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Missing Data Handling

For the primary analysis, any remaining missing data due to EW from the study prior to Week
24 were assumed missingat random (MAR). For the key secondary efficacy analysis, any
remaining missing data due to EW from study prior to the planned end of study visit were
assumed MAR. To examine the sensitivity of the results of the primary/secondary analysisto
departures from the assumption, sensitivity analyses were conducted as follows: 1) Tipping
point analysis and 2) Jump-to-reference (J2R).

The tipping point analysis explored the potential effect of missingdata on the reliability of the
results by using different assumptions regarding the primary/secondary endpointoutcome in
participants who withdraw from the study early. For the primary endpoint, participants who
withdrew from study earlierthan Week 24 had missing data imputed firstassuming a MAR
mechanismand then adding on a “marginal delta” prior to analyzingthe imputed datasets and
combiningthe results. The marginal deltas were to vary independently for FF/UMEC/VI and
FF/VI.The deltasinvestigated were preselected multiples of the observed treatment effect. If
the observed treatment effect from the primary analysis was x, the deltasinvestigated ranged
from -3x to +x mL for both active and control arms, in increments of 0.5x mL. For the key
secondary endpoint, participants who withdrew from the study earlierthan their planned end
of study had missing data imputed for the period of time between withdrawal from the study to
the planned end of study visit first assuming MAR and then multiplyingthe estimated
exacerbation rate under MAR by different deltas. The imputed exacerbation rates were to vary
independently for FF/UMEC/VI arms and FF/VIarms. The deltas investigated were preselected
multiples of the observed rate reduction. If the observed rate reduction from the key secondary
analysiswas x, the deltasinvestigated ranged from 1-x to 1+3x for both active and control arms,
in increments of 0.5x (For example, if the observed rate reduction was 20% (x=0.2) the imputed
rates was multiplied by deltasof 0.8 to 1.6 in increments of 0.1).

The analysis results were used to evaluate the plausibility of the assumed difference from MAR
for missingoutcomes on each treatment arm under which (tipping point) the conclusions
change, i.e., underwhich thereis no longer evidence of a treatment effect, and clinical
judgement will be applied as to the plausibility of the associated assumptions.

The J2R assumes that participants with post-treatment missing data or missing data after study
withdrawal in the test groups (FF/UMEC/VI) would have provided data similarto those inthe
respective reference group. This approach represents the situation where the participant’s
expected mean change from baseline intrough FEV1 is shifted to that of the reference arm
(FF/VIwiththe same FF dose) or the situation where the participant’s expected rate of
exacerbationsis shifted to that of the reference arm, regardless of the UMEC dose in their
randomized treatment. Post-treatment/poststudy missing datain the reference groups were
imputed under MAR.
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Subgroup Analyses

The following subgroups were used for the primary efficacy analysis:
e Gender (Female, Male)

e Age (<65, 265)

e Race (Black, Asian, White, Other)

e Region (Europe, Russia, United States, Rest of World)

e PrestudyICS dosage at screening (Mid, High)

e Body Mass Index (<25 kg/m2, 225 kg/m?2)

e Cardiovascular (CV) History/Risk Factor at screening(Yes, No)

Additional Efficacy Analysis Models

For all nonlungfunction endpoints, analyses focused on pooled FF doses. In addition, analyses

of exacerbation endpoints and responderrates for ACQ-5, ACQ-7, SGRQ and E-RS were

presented for unpooledtreatment comparisons. Responderrate for the above endpoints were

definedas:

e Percent of patients meetinga responder threshold of 0.5 pointsimprovement (decrease)
from baseline forthe ACQ-7 at Week 24

e Percentage of patients meetinga responderthreshold of 20.5 points improvement
(decrease) from baseline for the ACQ-5 at Week 24

e Percent of patients meetinga responderthreshold of 24 points improvement (decrease)
from baseline forthe SGRQ total score at Week 24

e Percent of patients meetinga responderthreshold of 22 points improvement (decrease)
from baseline forthe E-RS total score over Weeks 21 to 24 (inclusive) of the treatment
period

Percent of participants meetingthe responderthreshold was analyzed using a generalized
linearmodel (logisticregression), includingall dataup to Week 24. Computation of confidence
intervals for the oddsratios was based on the individual Wald tests calculated on the log scale
and then back transformed. Planned covariates were treatment group, sex, region, prestudy ICS
dosage at screeningand period, age, baseline value and interactions of baseline by period and
treatment by period. For the period covariate in the model, clinicvisits at Week 4 (ACQ), 12
(ACQ, SGRQ) and 24 (ACQ, SGRQ) were used. For E-RS, weeks 1 to 4, weeks5to 8, weeks9to
12, weeks 13 to 16, weeks 17 to 20, weeks 21 to 24 were used. An unstructured variance-
covariance matrix was fitted in the model with the OM optionin SAS.

Protocol Amendments

The original protocol was dated June 9, 2016. Four amendments were made to the protocol, all
appliedto all sitesand allimplemented afterfirst patientfirst dose (October 13, 2016).
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Amendment 01 was approved on December 13, 2016 and involvedthe following changes:one
other secondary endpointassessmenttime point; clarification of patient-reported outcome,
other efficacy endpoint definitions and minimum clinically important differences; clarification
of inclusion/exclusion criteria; clarification of the QT interval corrected for heart rate (QTc)
stoppingcriterion; clarification of the use of study-provided FP for treatment of the symptoms
of a moderate asthma exacerbation; clarification of concomitant medicationsand nondrug
therapies; amendingthe order and timing of the assessments; amended power of the
secondary endpointanalyses; updating of the multiplicity plan.

Amendment 02 was approved on June 23, 2017 and involved correction of the other objective;
clarification of patient-reported outcome other efficacy endpoint definitionsand minimum
clinicallyimportant differences; broadening of the inclusion criteria; clarification of Baseline
definition forthe eDiary alerts; updating of the multiplicity plan (re-ordering of the hierarchy
and removal of FEV1 3 hours poststudy treatment [IP] endpointfrom the hierarchy).

Amendment 03 was approved on September29, 2017 and involved updating and definingthe
variable treatment period and transition date to determine the planned EOS Visit for each
participant; removal of the country-specificminimumrequirements forJapanese participants
(Protocol Appendix 7).

Amendment 04 was approved on December 5, 2017 and involved clarification of details
regarding the dispensingand administering of the study-provided FP at the investigator’s
discretion, to a participant for treatment of the symptoms of a moderate asthma exacerbation.

8.1.2. Trial 205715 Results
Compliance with Good Clinical Practices

The Applicant states 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 centerethics committee or institutional review board, inaccordance with

the International Council for Harmonisation of Technical Requirements for Registration of
Pharmaceuticals for Human Use Good Clinical Practice and applicable country-specific
requirements, including U.S. 21 Code of Federal Regulations 312.3(b) for constitution of
independent ethics committees.

Data Quality and Integrity

An investigation of the pulmonary function test (PFT) data at Sites 228910 and 228350 to which

11 and 10 subjects were randomized, respectively, wasinitiated afterreports from R
the central spirometryvendor, revealed unusual patternsin the data.

The Applicant’s investigation of the PFT data corroborated the conclusions of ®® namely that
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the subjects’ PFT efforts appeared to contain effortsfrom other individuals. Based on the

results of the investigational activities it was concluded that there was insufficient explanation

for the observed anomalies; therefore, the following actions were taken:

e The siteswere closed, and the investigators prevented from participatingin future GSK
studies.

e Ongoing participants at the sites were withdrawn from the study and transferred on to the
usual standard of care.

e The IndependentEthics Committee (IEC), local regulatory authoritiesand the US FDA were
notified.

e Sensitivity analysesonthe primary and key secondary endpoints excluding data from
participants at these sites were performed.

Two additional sites, 233007 and 233973, to which 18 and 2 subjects were randomized,
respectively are currently beinginvestigated for G reports of irregularitiesinthe PFT data. As
the preliminaryinvestigation wasinconclusive (therefore, the investigation continues) the
Applicantexcluded data from subjects at these sitesin the aforementioned sensitivity analyses
on the primary and key secondary endpoints.

Financial Disclosure

The Applicant has adequately disclosed financial interests and arrangements with clinical
investigators as recommended in the guidance for industry Financial Disclosure by Clinical
Investigatorsin Section 15.2.

Patient Disposition

Participants were enrolled for prescreeningand screeningat 431 centers across 15 countries. A
total of 5562 participantssignedan ICF and were assigned a participant number; 383
participants did not attend screeningand were considered prescreen failures. 2133 participants
were withdrawn at screening, primarily because they did not meetthe inclusion criteria
(2101/2133 participants, 98%). The most common reasons for not meetingthe inclusion criteria
were due to spirometry (44%) and reversibility of disease (37%). A further 613 participants
were withdrawn prior to randomization (528 participants during the run-in periodand 85
participants during the stabilization period), primarily because they did not meetthe
continuation criteria. The most common reasons for not meetingthe continuation criteria
includedinadequately controlled asthma, percent-predicted FEV1outside of the allowed range
and compliance issues.

A total of 2439 participants were randomized (Table 11). Three participants were randomizedin
error and did not receive investigational product (IP). The remaining 2436 participants were
includedinthe ITT population. A total of 322 centersacross 15 countriesrandomized
participants inthe ITT population were randomized in the Russian Federation (26%), followed
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by the USA (16%), Romania (11%), Poland (10%), Japan (9%) and Argentina (8%). No other
country contributed more than 5% of participants to the ITT population.

The majority of participants (2274 participants, 93%) completed the study, including 43
participants (2%) who discontinued IP but continuedin the study and completed all remaining
study visits. The proportion of participants withdrawn and the reasons for withdrawal were
similaracross treatmentgroups.

A total of 205 participants (8%) discontinued IP during the study. Of these participants, 140
(6%) withdrew from the study at the same time as discontinuingIP, 9 (<1%) continuedinthe
study but withdrew prior to completing the study and 43 (2%) completed the study. The
proportion of participants who discontinued from IP and the reasons for discontinuation were
similaracross treatment groups. The proportion of participants who were on-treatment(i.e.,
remained on IP treatment) compared to post-treatment (i.e., discontinued treatment with IP
but remained as a participant in the study) at each study visit was similaracross treatment
groups.

For a small number of participants (13 participants, <1%), discrepant study completionand

premature IP discontinuationinformation were recorded in the electronic Case Report form.
For these participants, the treatment completion status has beenlabeled as unknown.
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Table 11. Subject Disposition (Study 205715)

FF/VI FF/UMEC/VI FF/UMEC/VI FF/VI FF/UMEC/VI FF/UMEC/VI
100/25 100/31.25/25 100/62.5/25 200/25 200/31.25/25 200/62.5/25 Total
Enrollment and Randomization
Enrolled 5562
Screened 5185
Run-in period 3055
Stabilization period 2524
Randomized 2439
Status (ITT Population) Number of Participants, N (%)
FF/VI FF/UMEC/VI FF/UMEC/VI FF/VI FF/UMEC/VI FF/UMEC/VI
100/25 100/31.25/25 100/62.5/25 200/25 200/31.25/25 200/62.5/25 Total
N=407 N=405 N=406 N=406 N=404 N=408 N=2436
Completed 374 (92) 374 (92) 383 (84) 378 (93) 381 (94) 384 (94) 2274 (93)
Withdrawn 33 (8) 31(8) 23 (6) 28 (7) 23 (6) 24 (6) 162 (7)
Treatment Status
Completed 368 (90) 370 (91) 372 (92) 372 (92) 372 (92) 377 (92) 2231 (92)
Prematurely discontinued IP and study at 31(8) 25 (6) 21 (5) 22 (5) 21 (5) 20 (5) 140 (6)
the same time
Prematurely discontinued IP and continued 8(2) 6 (1) 12 (3) 12 (3) 9(2) 10 (2) 52 (2)
in study
Completed study with post-treatment 6(1) 4 (<1) 11 (3) 11 (3) 9(2) 7(2) 43 (2)
assessments
Did not complete study 2(<1) 2(<1) 1(<1) 1(<1) 0 3 (<1) 9 (<1)
Unknown 0 4 (<1) 1(<1) 1(<1) 2(<1) 1(<1) 13 (<1)
Primary Reason for Withdrawal
Withdrawn 33(8) 31(8) 23 (6) 28 (7) 23 (6) 24 (6) 162 (7)
Withdrawal by participant 14 (3) 13 (3) 9(2) 12 (3) 13 (3) 14 (3) 75 (3)
Protocol deviation 3(<1) 7(2) 5(1) 6 (1) 2(<1) 2(<1) 25(1)
Adverse event 9(2) 3(<1) 2(<1) 2(<1) 3(<1) 2(<1) 21 (<1)
Lost to follow-up 2(<1) 4 (<1) 2(<1) 4 (<1) 2(<1) 4 (<1) 18 (<1)
Lack of efficacy 2(<1) 3(<1) 4 (<1) 2(<1) 1(<1) 1(<1) 13 (<1)
Physician decision 2(<1) 1(<1) 0 1(<1) 1(<1) 1(<1) 6 (<1)
Protocol-specified withdrawal criterion met 1(<1) 0 1(<1) 1(<1) 1(<1) 0 4 (<1)

Source: FDA Statistical Reviewer

ITT Population: Comprised all participantswho were randomized, excluding those who were randomized inerror. A participantwho wasrecorded as a screen failure, run-in failure, or
stabilization failure, but wasrandomized and did not receive a dose of IP, wasconsidered to be randomized inerror. Thispopulation constituted and primary population forall efficacy,
safety, and health outcome analyses

Abbreviations: FF=fluticasone furoate; IP=investigational product; IT T=intent-to-treat; UMEC=umeclidinium; VI=vilanterol
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Protocol Violations/Deviations

Important protocol deviations were reported for 37% of participants, with an incidence of 34%
to 41% across treatment groups (Table 12). The most frequently reported deviations were
related to study procedures (26% of participants), most commonly related to the group of
‘other’ deviations from study procedures (13% of participants) and biological sample specimen
procedures (12% of participants). Deviations related to assessment or timepointcompletion
and wrong study treatment, administration or dose were reported for 5% of participants each.
No other category of deviation was reported for 5% or more of participants.

Table 12. Summary of Important Protocol Deviations (Trial 205715, ITT Population)

Number of Participants, n (%)

FF/VI FF/UMEC/VI FFIUMEC/VI FFIVI FF/IUMEC/VI FFIUMEC/VI

100/25 100/31.25/25 100/62.5/25 200/25 200/31.25/25 200/62.5/25 Total
Important Protocol Deviations N=407 N=405 N=406 N=406 N=404 N=408 N=2436
Any important protocol deviation 154 (38) 152 (38) 139 (34) 144 (35) 165 (41) 138 (34) 892 (37)
Study procedures 110 (27) 108 (27) 99 (24) 98 (24) 118 (29) 108 (26) 641 (26)
Wrong study 29(7) 18 (4) 18 (4) 24 (6) 23 (6) 21(5) 133 (5)
treatment/administration/ dose
Assessment or time point completion 26 (6) 22 (5) 14 (3) 15 (4) 26 (6) 19 (5) 122 (5)
Excluded medication, vaccine or 14 (3) 22 (5) 11(3) 14 (3) 20 (5) 17 (4) 98 (4)
device
Informed consent 6(1) 9(2) 3(2) 14 (3) 7(2) 3(2) 54 (2)
Eligibility criteria not met 7(2) 2(<1) 6(1) 8(2) 13(3) 10 (2) 46 (2)
Failure to report safety events per 1(<1) 3(<1) 5(1) 2(<1) 1(<1) 2(<1) 14 (<1)
protocol

Source: Excerpted from the Applicant’sClinical Study Report (page 84)
Abbreviations: FF=fluticasone furoate; ITT=intent-to-treat; UMEC=umeclidinium; VI=vilanterol

Demographic and Baseline Disease Characteristics

Demographics were generally similar between treatment groups (Table 13). The mean age was
53.2 years and 21% of participants were 65 years of age or older. The majority of participants
were female (62%), ranging from 59% in the FF/UMEC/VI 200/31.25/25 group to 65% in the
FF/UMEC/VI 100/31.25/25 group. The majority of participants were white (80%), and 10% of
participants were of Hispanic or Latino ethnicity. The underrepresentation of Black/African
American subjectsin Trial 205715 likely reflected the distribution of study sites primarily
located outside of the U.S. However, the percentage of Black/African American subjects (24.8%)
enrolledinsites withinthe U.S. was higherthan the percentage Blacks/African Americans
representedinthe general U.S. population (~13%).

The majority of participants had neversmoked (81%). There were no current smokers and 19%
of participants who were former smokers had a mean of 4.25 pack-years. Across the treatment
groups, the FF/V1100/25 and FF/VI1200/25 groups had the lowest proportion of former

smokers (17% each) and the FF/UMEC/VI 200/62.5/25 group had the highest proportion (23%).

Asthma duration was similarbetween treatment groups. Overall, the mean (standard deviation)
duration of asthma was 21.2 years (15.31). During the 12 months prior to study entry, 85% of
participants had experienced atleast one asthma exacerbation and 28% of participants had
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experienced 2or more. The proportion of participants experiencing an exacerbation was
broadly similar between the treatment groups. A greater proportion of participants were
receivinga mid-dose ICS-containing treatmentat screeningthan a high-dose ICS-containing
treatment (67% versus 33%). Approximately 63% of subjects reported an exacerbation that
required systemicsteroids and/or hospitalization.

Of note, background biologictherapy for asthma was permitted during the trial provided the
dosingand regimen were initiated and stabilized priorto screening. Thirty nine (2%) subjects
were receiving Anti-IgE or Anti-IL5 therapy, 21 (<1%) were receivingomalizumab, 16 (<1%)
were receivingmepolizumab, and 2 (<1%) were receiving reslizumab during the trial.
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Table 13. Demographic and Other Baseline Characteristics (Trial 205715, ITT Population)

FF/VI FF/UMEC/VI FF/UMEC/VI FF/VI FF/UMEC/VI FF/UMEC/VI
100/25 100/31.25/25 100/62.5/25 200/25 200/31/25/25 200/62.5/25 Total

Demographic N=407 N=405 N=406 N=406 N=404 N=408 N=2436
Parameters N (%) N (%) N (%) N (%) N (%) N (%) N (%)
Gender

Male 153 (37.6) 143 (35.3) 158 (38.9) 154 (37.9) 164 (40.6) 150 (36.8) 922 (37.9)

Female 254 (62.4) 262 (64.7) 248 (61.1) 252 (62.1) 240 (59.4) 258 (63.2) 1514 (62.1)
Age

Mean years (SD)  53.26 (13.0) 51.68 (13.3) 52.90 (13.4) 53.93 (13.3) 53.48 (12.1) 53.70 (12.5) 53.16 (13.1)

Min, max (years) 19, 85 18, 88 18, 80 20, 84 17,82 18,78 17,88
Age group

< 65years 321 (78.9) 332 (82.0) 329 (81.0) 310 (76.4) 309 (76.5) 326 (79.9) 1927 (79.1)

> 65 years 86 (21.1) 73 (18.0) 77 (19.0) 96 (23.7) 95 (23.5) 82 (20.1) 509 (20.9)
Race

White 326 (80.1) 319 (78.8) 338 (83.3) 316 (78.0) 325(80.5) 326 (79.9) 1950 (80.1)

Black or African 20 (4.9) 21(5.2) 17 (4.2) 26 (6.5) 11(2.7) 24 (5.9) 119 (4.9)

American

Asian 59 (14.5) 59 (14.6) 51 (12.5) 58 (14.3) 65 (16.1) 52(12.7) 344 (14.1)

American Indian 0(0) 0(0) 0(0) 0(0) 2(0.5) 2(0.5) 4(0.2)

or Alaska Native

Native Hawaiian 0(0) 1(0.2) 0(0) 0(0) 1(0.2) 1(0.3) 3(0.1)

or other Pacific

Islander

Other’ 2(0.5) 501.2) 0(0) 501.2) 0(0) 3(0.7) 15 (0.6)
Ethnicity

Hispanic or Latino 37 (9.1) 35(8.6) 49 (12.1) 54 (13.3) 43 (10.6) 31(7.6) 249 (10.2)

Not Hispanic or 370 (90.9) 370 (91.4) 357 (87.9) 352 (86.7) 361 (89.4) 377 (92.4) 2187 (89.8)

Latino
Region

United States 70 (17.2) 67 (16.5) 61 (15.0) 68 (16.8) 57 (14.1) 76 (18.6) 399 (16.4)

Rest of the world 106 (26.0) 109 (26.9) 106 (26.1) 115 (28.3) 100 (24.7) 95 (23.3) 631 (25.9)

Europe 129 (31.7) 130 (32.1) 129 (31.8) 110 (27.1) 136 (33.7) 132 (32.4) 766 (31.4)

Russia 102 (25.1) 99 (24.5) 110 (27.1) 113 (27.8) 111 (27.5) 105 (25.7) 640 (26.3)
Smoking status

Former 69 (16.9) 78 (19.3) 81 (20.0) 69 (17.0) 80 (19.8) 93 (22.8) 470 (19.3)

Never 338(83.1) 327 (80.7) 325 (80.0) 337 (83.0) 324 (80.2) 315(77.2) 1966 (80.7)
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FF/VI FF/UMEC/VI FF/UMEC/VI FF/VI FF/UMEC/VI FF/UMEC/VI
100/25 100/31.25/25 100/62.5/25 200/25 200/31/25/25 200/62.5/25 Total
Demographic N=407 N=405 N=406 N=406 N=404 N=408 N=2436
Parameters N (%) N (%) N (%) N (%) N (%) N (%) N (%)
Number of pack
years?
Mean 4.23(2.7) 3.71(2.7) 4.68 (2.7) 3.41(2.3) 4.85 (2.8) 4.47 (2.9) 4.25(2.7)
Min, max 0.25, 9.60 0,9 0.09, 10 0,9.45 0.1,9.10 0,9.45 0,10
Duration of asthma
(years)
Mean 20.42 (15.0) 21.54 (15.3) 20.82 (15.7) 20.71 (14.5) 21.06 (15.1) 22.34 (16.2) 21.15(15.3)
Min, max 1,65 1,68 1,70 1, 67 1,69 1, 66 1,70
Total number of
exacerbations
0 62 (15.2) 67 (16.5) 59 (14.5) 62 (15.3) 66 (16.3) 48 (11.8) 364 (14.9)
1 219 (53.8) 227 (56.1) 234 (57.7) 251 (61.8) 224 (55.5) 235 (57.6) 1390 (57.1)
>=2 126 (31.0) 111 (27.4) 113 (27.8) 93 (22.9) 114 (28.2) 125 (30.6) 682 (28.0)
Total number of
exacerbations
requiring systemic
steroids or
hospitalization
0 144 (35.4) 160 (39.5) 160 (39.4) 157 (38.7) 147 (36.4) 124 (30.4) 892 (36.6)
1 198 (48.6) 185 (45.7) 179 (44.1) 196 (48.3) 192 (47.5) 216 (52.9) 1166 (47.9)
>=2 65 (16.0) 60 (14.8) 67 (16.5) 53 (13.1) 65 (16.1) 68 (16.7) 378 (15.5)
Pre-study ICS
dosage at screening
Mid 268 (66.0) 275 (68.0) 274 (67.0) 263 (65.0) 268 (66.0) 273 (67.0) 1621 (67.0)
High 139 (34.0) 130 (32.0) 132 (33.0) 143 (35.0) 136 (34.0) 135 (33.0) 815(33.0)

Source: FDA Statistical Reviewer verified using adsl.xpt and adsu.xpt datasetsin SAS 9.4.
Age was derived at the date of the prescreeningvisit.
" Indicatesthat more than one race category wasselected on the electronic Case Report Form fora participant.
% Appliesto formersmokers (a subset of ITT population)
Abbreviations: FF=fluticasone furoate; ICS=inhaled corticosteroid; IT T=intent-to-treat; UMEC=umeclidinium; VI=vilanterol

Screening and Randomization (Lung Function and Asthma Control Questionnaire (ACQ))
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Screening mean cliniclung functionvalues were similaracross the treatment groups (Table 14). At Screening, pre-bronchodilator
mean FEV1was 1.734 L and 58.48% predicted. Post-bronchodilator mean predicted FEV1 was 74.89%, witha 483.7 mL (29.92%)
reversibility to albuterol/salbutamol and an FEV1/FVC ratio of 0.661. At randomization, pre-bronchodilatormean FEV1 was 2.023 L
and pre-bronchodilator percent predicted FEV1 was 68.18% (SD: 14.76%) (Table 15). The overall meanimprovementin pre-
bronchodilator FEV1 between Screening and Randomization was 287 mL and similarbetweentreatmentgroups. Participants with
borderline reversibility at Screening or participants who did not demonstrate reversibility but had documented evidence of
reversibility within 1 year prior to Screening were permitted to repeatreversibility assessment within 1 week. The specificcriteria
appliedat each visitleading up to randomization are describedin Section 8.1.1.
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Table 14: Summary of Clinic Spirometry at Screening (Trial 205715, ITT Population)

FFIVI FFIUMEC/VI FF/UMEC/VI FFIVI FFIUMEC/VI FF/UMEC/VI
100/25 100/31.25/25 100/62.5/25 200/25 200/31.25/25 200/62.5/25 Total
N=407 N=405 N=406 N=406 N=404 N=408 N=2436
Pre-bronchodilator
FEV: (L), n 402 405 404 401 404 407 2423
Mean (SD) 1.733(0.5824) | 1.750(05397) | 1.756(0.5979) | 1.722(0.5994) | 1.714(05727) | 1.732(0.6130) | 1.734(0.5843)
Min, Max 0.564, 3.483 0.568, 3.387 0.735, 4606 0.617,3.762 0.590, 3.625 0.655, 3.929 0.564, 4.606
% predicted FEV4, n 402 405 404 401 404 407 2423
Mean (SD) 58.24 (13.061) | 58.80(11.728) | 58.76 (12.741) | 5866 (13.196) | 57.43(12.699) | 58.98(13.255) | 58.48 (12.787)
Min, Max 28.6, 84.7 30.7, 847 300,844 30.1,84.8 304,846 30.3, 84.7 286,848
Post-bronchodilator
% predicted FEV4, n 406 405 404 405 403 407 2430
Mean (SD) 74.42 (14.806) | 7594 (14.387) | 7547 (14.701) | 74.70(13.840) | 73.61(14.815) | 75.21(14.458) | 74.89(14.510)
Min, Max 39.7,141.2 41.9,135.6 38.3,142.9 37.7,105.0 38.8,147.3 41.8,140.1 37.7,147.3
FEV4/FVC ratio, n 406 405 404 405 403 407 2430
Mean (SD) 0.653 (0.1071) | 0.670(0.1149) | 0.663(0.1092) | 0.659(0.1155) | 0.658(0.1197) | 0.662(0.1146) | 0.661(0.1136)
Min, Max 0.34,093 0.38, 099 0.36,0.97 0.36,0.99 0.35,0.99 0.30, 0.95 0.30,0.99
% reversibility to salb, n 402 405 402 400 403 406 2418
Mean (SD) 29.52(18.068) | 30.55(17.618) | 30.16(18.302) | 29.44(18.293) | 29.98(18.084) | 29.88(18.445) | 29.92(18.122)
Min, Max 121,174.9 12.0,115.2 12.0,126.3 8.6, 159.9 8.8, 150.6 0.1,135.5 01,1749
Reversibility to salb (mL), n 402 405 402 400 403 406 2418
Mean (SD) 475.0(260.82) | 511.4(308.39) | 496.5(282.89) | 463.6(232.71) | 480.1(27261) | 475.5(280.17) | 483.7 (274.16)
Min, Max 200, 2275 200, 2273 143, 1949 179, 1727 200, 2332 2, 1983 2, 2332
Reversibility Group?, n (%)
<15% 51 (13) 56 (14) 51(13) 53(13) 48 (12) 66 (16) 325 (13)
=15% 351 (87) 349 (86) 351 (87) 347 (87) 355 (88) 340 (84) 2093 (87)
<400 mL 201 (50) 177 (44) 194 (48) 200 (50) 199 (49) 204 (50) 1175 (49)
=400 mL 201 (50) 228 (56) 208 (52) 200 (50) 204 (51) 202 (50) 1243 (51)

Source: Excerpted from the Applicant’s Clinical Study Report (page 95)
' The percentage for categoriesof reversibility is calculated using the number of participantswith acceptable measurementsfor both pre-and post-bronchodilator asthe denominator.

Abbreviations: FEV1=forced expiratory volumein 1 second; FVC=forced vital capacity; Max=maximum; Min=minimum; salb=salbutamol; SD=standard deviation.
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Table 15: Summary of Clinic Spirometry at Randomization (Day 1) (Trial 205715, ITT Population)

FF/VI FF/UMEC/VI FF/UMEC/VI FF/VI FF/UMEC/VI FF/UMEC/VI
100/25 100/31.25/25 100/62.5/25 200/25 200/31/25/25 200/62.5/25 Total

Spirometry N=407 N=405 N=406 N=406 N=404 N=408 N=2436
Parameters N (%) N (%) N (%) N (%) N (%) N (%) N (%)
FEV. (L)

Pre-dose

N 405 401 402 405 401 406 2420

Mean 2.008 2.073 2.073 1.987 2.011 1.984 2.023

SD 0.6813 0.6752 0.6775 0.6735 0.6666 0.6928 0.6782

Median 1.929 1.994 1.956 1.878 1.957 1.936 1.951

Min. 0.603 0.536 0.723 0.606 0.631 0.707 0.536

Max. 4.858 4.453 4.447 4.173 4.117 4.595 4.858
FVC (L)

Pre-dose

N 405 401 402 405 401 406 2420

Mean 3.159 3.170 3.185 3.103 3.150 3.066 3.139

SD 0.9203 0.9427 0.9260 0.9658 0.9540 0.9538 0.9438

Median 3.064 3.090 2.967 2.918 3/074 2.926 2.988

Min. 1.187 1.157 1.066 1.028 1.130 1.064 1.028

Max. 6.618 5.874 6.008 6.559 6.440 6.215 6.618
Percent predicted
FEV1(%)

Pre-dose

N 405 401 402 405 401 406 2420

Mean 67.37 69.59 69.54 67.62 67.24 67.73 68.18

SD 15.193 14.160 14.687 14.749 14.129 15.470 14.760

Median 68.20 71.20 70.60 69.20 67.90 69.20 69.50

Min. 28.9 24.3 30.7 24 1 27.1 20.7 20.7

Max. 108.4 106.9 109.1 107.7 103.1 103.8 109.1
FEV4/FVC (ratio)

Pre-dose

N 405 401 402 405 401 406 2420

Mean 0.637 0.658 0.654 0.646 0.645 0.650 0.648

SD 0.1195 0.1137 0.1156 0.1225 0.1259 0.1241 0.1204

Median 0.640 0.660 0.660 0.660 0.640 0.660 0.650

Min. 0.26 0.37 0.31 0.30 0.31 0.28 0.26

Max. 0.95 0.93 0.98 0.99 0.99 0.97 0.99
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Source: Modified from the Applicants Clinical Study Report (page 581)

Abbreviations: FEV1=forced expiratory volumein 1 second; FVC=forced vital capacity; Max=maximum; Min=minimum; SD=standard deviation.

Mean ACQ-6 scores were similaracross the treatment groups at Screening and Randomization (Table 16). ACQ scores > 1.5 are
accepted as an indication of uncontrolled asthma and were assessed at the Pre-screeningand Screeningvisits as well as after the
run-in period to determine eligibility for the stabilization period as outline in Section 8.1.1. Overall, the mean ACQ-6 at Screening
was 2.505. Mean ACQ-6 scores were similaracross the treatmentgroups at Screeningand Randomization. The mean ACQ-6 score at
Randomization (Day 1) was 1.874, a mean improvement (decrease) of -0.632 inthe 5 weeks since Screening, which exceeds the
MCID of -0.5 points for this questionnaire. At this time point, 175 participants (7%) were classified as well-controlled and 427
participants (18%) were classified as partially controlled.

Table 16: Summary of ACQ-6 Scores at Screening and Randomization (Trial 205715, ITT Population)

FFIVI FF/UMEC/VI FFIUMEC/VI FFIVI FF/UMEC/VI FFIUMECNI
100/25 100/31.25/25 100/62.5/25 200/25 200/31.25/25 200/62.5/25 Total
N=407 N=405 N=406 N=406 N=404 N=408 N=2436
Screening
n 406 405 406 406 403 407 2433
Mean (SD) 2476 (0.6104) | 2.531(0.6429) | 2.490(0.6529) | 2.530(0.6616) | 2.498 (0.6503) | 2505 (0.6524) | 2.505 (0.6449)
Median 2333 2.500 2.500 2.500 2.333 2.333 2.500
Min, Max 1.33,4.50 1.50,4.83 0.83,5.17 1.50,5.17 1.50,5.17 1.33, 517 0.83, 517
Control Category’, n (%)
Well-controlled 0 0 0 0 0 0 0
Partially controlled 1(<1) 0 2 (<1) 0 0 2 (<1) 5(<1)
Inadequately controlled 405 (>99) 405 (100) 404 (>99) 406 (100) 403 (100) 405 (>99) 2428 (>99)
Randomisation (Day 1)
n 405 404 404 405 399 404 2421
Mean (SD) 1.880 (0.6905) | 1.878 (0.7546) | 1.865(0.7445) | 1.875(0.7685) | 1.903 (0.7554) | 1.847 (0.6901) | 1.874 (0.7340)
Median 1.833 1.833 1.833 2.000 1.833 1.833 1.833
Min, Max 0.00, 4.00 0.00, 4.83 0.00,4.17 0.00,4.50 0.00,4.33 0.00, 4.33 0.00, 4.83
Control Category', n (%)
Well-controlled 21(5) 32 (8) 39 (10) 36 (9) 26 (7) 21(5) 175 (7)
Partially controlled 76(19) 67 (17) 68 (17) 60 (15) 71(18) 85 (21) 427 (18)
Inadequately controlled 308 (76) 305(75) 297 (74) 309 (76) 302 (76) 298 (74) 1819 (79)

Source: Excerpted from the Applicant’s Clinical Study Report (page 92)

' Well-controlled if ACQ total score <0.75, partially controlled if 0.75< ACQ total score <1.5, and inadequately controlled if ACQ total score 21.5.
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Abbreviations: ACQ=Asthma Confrol Questionnaire; Max=maximum; Min=minimum; SD=standard deviation.
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Treatment Compliance, Concomitant Medications, and Rescue Medication Use

Overall mean treatmentcompliance to IP was high (95.05%) and similaracross treatment
groups (Table 17). The majority of participants were between 80% and 105% compliant(92%).
Few participants were outside the protocol-defined thresholds foracceptable compliance
(>80% to <120%), with 6% of participants lessthan 80% compliantand 1 participant (<1%) was
greater than 120% compliant.

Table 17. Summary of Treatment Compliance (Trial 205715, ITT Population)

Number of participants, n (%)
FFIVI FFIUMEC/VI | FF/UMECNVI FFVI FF/JUMEC/VI | FF/UMEC/VI
100/25 100/31.25/25 | 100/62.5/25 200/25 200/31.25/25 | 200/62.5/25 Total
N=407 N=405 N=406 N=406 N=404 N=408 N=2436
Compliance, %
n 405 402 404 403 401 406 2421
Mean (SD) 94.75(11.459) | 95.36(9.894) | 95.49(9.543) | 94.96 (10.795) | 93.89(13.321) | 95.83(9.432) | 95.05(10.829)
Min, Max 22.0,138.9 33.7,108.8 26.7,108.3 16.5, 117.9 6.3, 120.0 35.7,107.7 6.3, 138.9
Range of Compliance, n (%)
<50% 7(2) 4(<1) 4(<1) 7(2) 10(2) 5(1) 37(2)
=50% to <80% 18 (4) 18 (4) 19 (5) 19 (5) 22 (5) 20 (5) 116 (5)
=80% to <95% 96 (24) 88 (22) 80(20) 80 (20) 85 (21) 66 (16) 495 (20)
295% to <105% 273 (67) 286 (71) 295 (73) 294 (73) 278 (69) 310 (76) 1736 (72)
>105% to <120% 10(2) 6 (1) 6 (1) 3(<1) 6 (1) 5(1) 36 (1)
>120% 1(<1) 0 0 0 0 0 1(<1)

Source: Excerpted from the Applicant’s Clinical Study Report (Table 19, page 104)
Abbreviations: FF=fluticasone furoate; ITT=intent-to-treat; UMEC=umeclidinium; VI=vilanterol

During the study, subjects were permitted the use of study-provided LABAs, stable systemic
corticosteroids, and biologics. In the event of a moderate asthma exacerbation, subjects were
permitted to temporarily increase ICS or SABA dose and/or add a leukotriene receptor
antagonist or oral theophylline. However, subjects were instructed to stop the ICS/LABA
component of theirusual asthma treatment 24 hours prior to Screeningand until study
completion, or until treatment discontinuation and/or study withdrawal. Therefore, any
changes in concomitant asthma medication likely representtemporary changes due to
treatment of exacerbations duringthe Trial. The proportion of participants receivingon-
treatment asthma concomitant medicationsin additionto IP, was lowestin the FF/V1200/25
group (42%) and highestin the FF/V1100/25 group (52%). ICS were the most common class of
respiratory medicationsand a higher proportion of participants in the FF/VI100/25 group (43%)
received an on-treatmentICS than the other treatment groups (range: 31% to 36%) (table not
shown). The use of LABAs was also slightly higherinthe FF/V1100/25 group (29%) than the
other treatment groups (range: 22% to 24%). The use of other classes of respiratory
medications was similaracross treatment groups with short acting betaz-adrenergicagonists
received by 17% to 22% and corticosteroids (systemic, oral, parenteral and intra-articular) by
14% to 19%. No other class of respiratory medications was received by 10% or more of
participants (table not shown).
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Efficacy Results — Primary Endpoint

For the primary comparison of FF/UMEC/VI to FF/VI at Week 24 (Table 18), statistically
significant treatment differences were observed for both FF/UMEC/VI 100/62.5/25 compared
with FF/VI100/25 (110 mL, 95% ClI: 66, 153; p<0.001) and FF/UMEC/VI 200/62.5/25 compared
with FF/VI200/25 (92 mL, 95% Cl: 49, 135; p<0.001). For the UMEC 31.25-containing
FF/UMEC/VI groups, the treatment differences observed were 96 mL (95% Cl: 52, 139) for
FF/UMEC/VI 100/31.25/25 compared with FF/V1100/25 and 82 mL (95% Cl: 39, 125) for
FF/UMEC/VI 200/31.25/25 compared with FF/V1200/25. These comparisons failed to achieve
statistical significance due to failure of endpoints higherin the statistical hierarchy. In
supplementary analyses using only on-treatment data and excluding data from sites with data
concerns, the leastsquares (LS) mean change from baseline in clinictrough FEV1 at Week 24
was similarto the primary analysis (Table 19).

There were 124 participants (5%) with a missing FEV1 measurement data at Week 24. To assess
the robustnessto variations of the missing data assumptions underlyingthe primary analysis on
the primary efficacy endpoint, sensitivity analyses usingajump to reference (J2R) and a tipping
point analysis were performed. The analyses explored the impact of missing data by multiply
imputingthe unobserved data based on differentassumptionsin each treatment group. For
each, imputation was done considering the same covariates in the model as the primary
efficacy analysis modelled at each visit up to and including Week 24. The J2R approach
generated similartreatment effects compared to the primary analysis and supported the
conclusion of the primary efficacy analysis (

UMEC 62.5 mcg

Mean Change From FF/VI FF/UMEC/VI FF/VI FF/UMEC/VI
Baseline in Trough FEV; (L) (100/25) (100/62.5/25) (200/25) (200/62.5/25)
atWeek 24 N =407 N =406 N =406 N =408
(treatment policy estimand)
N’ 379 390 385 391
Least Squares Mean (SE)  2.049 (0.02) 2.159(0.02) 2.100 (0.02) 2.193 (0.02)
Least Squares Mean
Change from Baseline (SE) 0.024 (0.02) 0.134 (0.02) 0.075 (0.02) 0.168 (0.02)
Triple vs. Dual
Difference (SE) Reference 0.110(0.02) Reference 0.092 (0.02)
95% ClI 0.066, 0.153 0.049, 0.135
P-value <0.001 <0.001

Source: FDA Statistical Reviewer

" Number of participantswith analyzable dataat Week24

Analysisperformed using MMRM with covariates of treatment, age, sex, region, baseline value, prestudy ICS dosage at screening,
and visit, interactiontermsforbaseline value by visit and treatment by visit.

Abbreviations: FEV,=forced expiratory volumein 1 second; FF=fluticasone furoate; ICS=inhaled corticosteroid; IT T=intent-to-treat;
MMRM=mixed-model repeated measures; UMEC=umeclidinium; VI=vilanterol

Table 19). In the tipping point sensitivity analysis, no tipping point was reached across a range
of deltas (-3X to +X in increments of 0.5X, where X represented the treatment difference from

63
Version date: October 12, 2018

Reference ID: 4668322



NDA Multidisciplinary Review and Evaluation
NDA 209482 S-010 / Trelegy Ellipta/ fluticasone furoate, umeclidinium, and vilanterol

inhalation powder

the primary analysis model). These data support the robustness of the primary analysis. (Table
20, Table 21)

Table 18: Analysis of Mean Change From Baseline in Trough FEV (L) for the Primary Comparison
of FF/JUMEC/VI vs. FF/VI at Week 24 (Trial 205715, ITT Population)

UMEC 62.5 mcg

Mean Change From FF/VI FF/UMEC/VI FF/VI FF/UMEC/VI
Baseline in Trough FEV; (L) (100/25) (100/62.5/25) (200/25) (200/62.5/25)
atWeek 24 N =407 N =406 N =406 N =408
(treatment policy estimand)
N’ 379 390 385 391
Least Squares Mean (SE)  2.049 (0.02) 2.159(0.02) 2.100 (0.02) 2.193 (0.02)
Least Squares Mean
Change from Baseline (SE) 0.024 (0.02) 0.134 (0.02) 0.075 (0.02) 0.168 (0.02)
Triple vs. Dual
Difference (SE) Reference 0.110(0.02) Reference 0.092 (0.02)
95% ClI 0.066, 0.153 0.049, 0.135
P-value <0.001 <0.001

Source: FDA Statistical Reviewer

' Number of participantswith analyzable dataat Week24

Analysisperformed using MMRM with covariates of treatment, age, sex, region, baseline value, prestudy ICS dosage at screening,
and visit, interactiontermsforbaseline value by visit and treatment by visit.

Abbreviations: FEV,=forced expiratory volumein 1 second; FF=fluticasone furoate; ICS=inhaled corticosteroid; IT T=intent-to-treat;
MMRM=mixed-model repeated measures; UMEC=umeclidinium; VI=vilanterol

Table 19. Analysis of Mean Change From Baseline in Trough FEV (L) for the Comparison of
FF/UMEC/VI vs. FF/VI at Week 24 (Trial 205715, ITT Population)

UMEC 62.5 mcqg UMEC 31.25 mcg
FF/UMEC/VI FF/UMEC/VI FF/UMEC/VI FF/UMEC/VI
Mean Change From  (100/62.5/25) (200/62.5/25) (100/31.25/25) (200/31.25/25)
Baseline in Trough VS. VSs. VS. VSs.
FEV1 (L) for Triple FF/VI FF/VI FF/VI FF/VI
vs. Dual at Week 24 (100/25) (200/25) (100/25) (200/25)
On- and post-treatment (primary analysis: treatment policy estimand)
N (triple, dual) 390, 379 391, 385 381, 379 384, 385
Difference (SE) 0.110 (0.022) 0.092 (0.022) 0.096 (0.022) 0.082 (0.022)
95% CI 0.066, 0.153 0.049, 0.135 0.052, 0.139 0.039, 0.125
P-value' <0.001 <0.001
On- treatment_(supplementary analysis: alternative estimand)
N (triple, dual) 380, 374 382, 378 377,374 373, 378
Difference (SE) 0.112(0.022) 0.093 (0.022) 0.098 (0.022) 0.086 (0.022)
95% CI 0.067, 0.153 0.049, 0.136 0.055, 0.142 0.042, 0.129
P-value <0.001 <0.001
On- and post-treatment (supplementary analysis excluding sites with data concerns*: treatment policy
estimand)
N (triple, dual) 383, 374 387, 377 371, 374 379, 377
Difference (SE) 0.119(0.022) 0.092 (0.022) 0.097 (0.022) 0.084 (0.022)
95% CI 0.076, 0.161 0.049,0.134 0.054, 0.139 0.042, 0.127
P-value <0.001 <0.001
64
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UMEC 62.5 mcqg UMEC 31.25 mcg
FF/UMEC/VI FF/UMEC/VI FF/UMEC/VI FF/UMEC/VI
Mean Change From  (100/62.5/25) (200/62.5/25) (100/31.25/25) (200/31.25/25)
Baseline in Trough Vs, Vs, V' Vs,
FEV, (L) for Triple FF/VI FF/VI FF/VI FF/VI
vs. Dual at Week 24 (100/25) (200/25) (100/25) (200/25)
On- and post-treatment (J2R sensitivity analysis: treatment policy estimand)
N (triple, dual) 406, 405 408, 406 405, 405 404, 406
Difference (SE) 0.107 (0.022) 0.090 (0.022) 0.090 (0.022) 0.079 (0.022)
95% ClI 0.063, 0.150 0.046, 0.133 0.046, 0.133 0.035, 0.122
P-value <0.001 <0.001

Source: FDA Statistical Reviewer

Analysisperformed using MMRM with covariatesof treatment, age, sex, region, baseline value, prestudy ICS dosage at screening,
and visit, interactiontermsforbaseline value by visit and treatment by visit.

N = number of participantswith analyzable data at Week24

" Multiplicity adjustment level 1 for UMEC 62.5 mcg; Multiplicity adjustment level 5 for UMEC 31.25 mcg(The comparisonsin level 5
failed to achieve statistical significance due to failure of the endpoint higherin the statistical hierarchy.)

* Sitesand number of participantsexcluded from the ITT are site 228350 (10 participants), site 228910 (11 participants), site
233007 (16 participants) and site 233973 (2 participants).

Abbreviations: FEV=forced expiratory volumein 1 second; FF=fluticasone furoate;|ICS=inhaled corticosteroid; IT T=intent-to-treat;
J2R=jump to reference; MMRM=mixed-model repeated measures; UMEC=umeclidinium; VI=vilanterol

Table 20. Tipping Point Sensitivity Analysis of Mean Change From Baseline in Clinic Trough FEV,
(L) at Week 24: FF/UMEC/VI 100/62.5/25 vs. FF/VI 100/25 (Trlal 205715 ITT Populatlon)

_‘* .330 K)
Source: Excerpted from the Appllcant sCIlnlcaI Study Report (page1 161)
[1] X represents the treatment difference from the primary analysismodel. X =0.110L.Range of deltasexploredisfrom -3X to +Xin
incrementsof 0.5X., equivalentto a deltaof OL.
Note: The imputation model containscovariatesof treatment, age, sex, region, baseline value and prestudy ICS dosage at
screening modeled at each visit. Subjectsare imputed asthoughthey are receiving theirrandomized treatment (MAR), those with
no subsequent data are given an additional marginal delta adjustment at Week24 which dependson that treatment. The complete
Week 24 data isanalyzed using an ANCOVA model with covariatesof treatment, age, sex, region, baseline valueand prestudy ICS
dosage at screening.
Note: The analysisisbased on 5000 iterations.
Note: * represents p-valueswhich are significant in favour of FF/UMEC/VI at the 5% significance level.
Abbreviations: ANCOVA=analysisof covariance; FEV=forced expiratory volumein 1 second; FF=fluticasone furoate; |ICS=inhaled
corticosteroid; IT T=intent-to-treat; J2R=jump to reference; MAR=missing at random; MMRM=mixed-model repeated measures;
UMEC=umeclidinium;VI=vilanterol
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Table 21. Tipping Point Sensitivity Analysis of Mean Change From Baseline in Clinic Trough FEV
(L) at Week 24: FF/UMEC/VI 200/62.5/25 vs. FFIVI 200/25 (Tr|aI 205715 ITT Populatlon)

Source Excerpted from the Appllcant sCIlnlcaI Study Report (page1 167)

[1] X represents the treatment difference from the primary analysismodel. X =0.092L.Range of deltasexploredisfrom -3X to +Xin
incrementsof 0.5X., equivalentto a deltaof OL.

Note: The imputation model containscovariatesof treatment, age, sex, region, baseline value and prestudy ICS dosage at
screening modeled at each visit. Subjectsare imputed asthoughthey are receiving theirrandomized treatment (MAR), those with
no subsequent data are given an additional marginal delta adjustment at Week24 which dependson that treatment. The complete
Week 24 data isanalyzed using an ANCOVA model with covariatesof treatment, age, sex, region, baseline value and prestudy ICS
dosage at screening.

Note: The analysisisbased on 5000 iterations.

Note: * represents p-valueswhich are significant in favour of FF/UMEC/VI at the 5% significance level.

Abbreviations: ANCOVA=analysisof covariance; FEV=forced expiratory volumein 1 second; FF=fluticasone furoate; |ICS=inhaled
corticosteroid; IT T=intent-to-treat; J2R=jump to reference; MAR=missing at random; MMRM=mixed-model repeated measures;
UMEC=umeclidinium;VI=vilanterol

Efficacy Results — Secondary and Other Relevant Endpoints

For the primary comparison of FF/UMEC/VI to FF/VI,a 13% (95% Cl: -5.2, 28.1) reductionin the
annualized rate of moderate/severe asthma exacerbations was observed across Week 1 to 52
for the FF/UMEC/VI (100 and 200)/62.5/25 group compared with FF/VI(100 and 200)/25;
however, the reduction inrate did not reach statistical significance (p=0.151). A statistically
significant difference was not demonstrated for this analysis positioned atlevel 2 of the
multiplicity adjustment hierarchy; statistical inferences could not be made for all the remaining
endpointsinthis study (Table 22).

In the comparison of FF/UMEC/VI (100 and 200)/31.25/25 with FF/VI(100 and 200)/25, a
similarannualized rate of moderate/severe asthmaexacerbations was observed across Weeks
1to 52 in both treatment groups, with a rate ratio of 0.973 equating to a small reductionin
annualizedrate of 2.7% (95% Cl:-17.4, 19.3). In supplementary analyses using on-treatment
data (alternative estimand) and excluding data from sites with data concerns, the annualized
rate of moderate/severe asthmaexacerbations across Weeks 1 to 52 was similarto the primary
analysisincludingall on- and post-treatmentdata (Table 22). In a sensitivity analysisusinga
jump to reference method to impute missing data, the annualized rate of moderate/severe
asthma exacerbations across Weeks 1 to 52 was similarto the primary analysisincludingall on-
and post-treatment data.
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Table 22. Analysis of the Annualized Rate of Moderate/Severe Asthma Exacerbations for the

Primary Comparison of FF/JUMEC/VI vs. FF/VI Across Weeks 1 to 52 Using Pooled FF Doses (Trial
205715, ITT Population)

UMEC 62.5 mcqg UMEC 31.25 mcg
FF/UMEC/VI FF/UMEC/VI
Annualized Rate of Moderate/Severe (100 and 200/62.5/25) (100 and 200/31.25/25)
Asthma Exacerbations for Triple vs. VS. Vs.
Dual Across Weeks 1 to 52 Using FF/VI FF/VI
Pooled FF Doses (100 and 200/25) (100 and 200/25)
On- and post-treatment (primary Multiplicity adjustmentlevel 2 multiplicity adjustment level 6
analysis: treatment policy estimand)
N (triple, dual) 814, 813 809, 813
Rate ratio (95% CI) 0.870(0.719, 1.052) 0.973(0.807, 1.174)
P-value 0.151 0.778
On- treatment (supplementary analysis:
alternative estimand)
N (triple, dual) 814, 813 809, 813
Rate ratio (95% CI) 0.865 (0.713, 1.048) 0.971(0.804, 1.174)
P-value 0.138 0.764
On- and post-treatment (supplementary
analysis excluding sites with data
concerns™: treatment policy estimand)
N (triple, dual) 803, 800 794, 800
Rate ratio (95% CI) 0.865 (0.713, 1.048) 0.971(0.804, 1.174)
P-value 0.138 0.764

Source: FDA Statistical Reviewer

Analysisperforming usinga negative binomial model with covariatesof treatment, age, sex, region, prestudy ICS dosage at
Screening, severe asthma exacerbationsin the previousyear (0, 1, 22), and with logarithm of time (year) on- and post-treatmentas
an offset variable (with logarithm of time on-treatment asan offset variable forthe supplementary analysisof alternative estimand).
* Sitesand number of participantsexcluded from the ITT are site 228350 (10 participants), site 228910 (11 participants), site
233007 (16 participants) and site 233973 (2 participants).

Abbreviations: FF=fluticasone furoate; ICS=inhaled corticosteroid; IT T=intent-to-treat; UME C=umeclidinium; VI=vilanterol
Although using mild deteriorationin symptoms and lung function to facilitate early assessment
of exacerbations and response to treatment may be useful in practice, particularly for patients
who are “poor perceivers” of airflow obstruction, asthma worseningthat does not require
systemiccorticosteroids does not representclinically meaningful asthmaexacerbationsina
drug development program. Since the protocol-defined “moderate exacerbations” were not
considered clinically relevant, the focus of this review will be on asthma exacerbations that

required treatment with systemiccorticosteroids.

Though there isno standardized definition of a severe exacerbation, the review Division
considers events meetingthe aforementioned definition of “moderate exacerbation” as
“asthma worsening” and the subset of exacerbations categorized as “severe” by the Applicant
as “asthma exacerbations”. Use of this terminologyis preferredto avoid confusion with the
regulatory term “serious”, which wouldindicate an eventleadingto hospitalization, intubation,
or death. An analysis of “severe” asthma exacerbationsisshown in Table 23. Although the
trend was for fewerexacerbationsinthe pooled FF/UMEC/CI (100 and 200)/62.5/25 and
FF/UMEC/CI (100 and 200)/31.25/25 compared with FF/VI(100 and 200)/25 groups, no
statistically significant differences were revealed in the mean annualized rate. Because the
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analyses of exacerbations were derived from post-hocanalyses of pooled data rather than
replicate trials, a reductionin exacerbations servesto support FF/UMEC/VI as a bronchodilator
in asthma, but does not provide the basisfor an exacerbationindication. No statistically
significant differences were revealed in the mean annualized rate from post-hoc analyses of
unpooleddata (Table 24).

Table 23. Analysis of the Annualized Rate of Severe Asthma Exacerbations for the Primary
Comparison of FF/UMEC/VI vs. FF/VI Across Weeks 1 to 52 Using Pooled FF Doses (Trial 205715,
ITT Population)

UMEC 62.5 mcqg UMEC 31.25 mcg
FF/UMEC/VI FF/UMEC/VI
Annualized Rate of Severe Asthma (100 and 200/62.5/25) (100 and 200/31.25/25)
Exacerbations for Triple vs. Dual Vs. Vs.
Across Weeks 1 to 52 Using Pooled FF/VI FF/VI
FF Doses (100 and 200/25) (100 and 200/25)
On- and post-treatment (primary analysis: treatment policy estimand)
N (triple, dual) 814, 813 809, 813
Rate ratio (95% CI) 0.974 (0.751, 1.262) 0.995 (0.768, 1.289)
P-value 0.840 0.967
On- treatment (supplementary analysis: alternative estimand)
N (triple, dual) 814, 813 809, 813
Rate ratio (95% CI) 0.976 (0.750, 1.271) 0.997 (0.767, 1.296)
P-value 0.856 0.981

Source: FDA Statistical Reviewer

Analysisperforming usinga negative binomial model with covariatesof treatment, age, sex, region, prestudy ICS dosage at
Screening, severe asthma exacerbationsin the previousyear (0, 1, 22), and with logarithm of time (year) on-and post-treatmentas
an offset variable (with logarithm of time on-treatment asan offset variable forthe supplementary analysisof alternative estimand).
Abbreviations: FF=fluticasone furoate; ICS=inhaled corticosteroid; IT T=intentto-treat UMEC=umeclidinium; VI=vilanterol
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Table 24. Analysis of the Annualized Rate of Severe Asthma Exacerbations for the Primary

Comparison of FF/UMEC/VI vs. FF/VI Across Weeks 1 to 52 Using Unpooled FF Doses (Trial
205715, ITT Population)

UMEC 62.5 mcg UMEC 31.25 mcg
g‘gc:f'e' ';‘s’fhﬁa;e °f  FF/UMEC/VI  FF/UMECIVI FF/UMEC/VI FF/UMEC/VI
A (100/62.5/25)  (200/62.5/25)  (100/31.25/25) (200/31.25/25)

. VS. VS. VS. VS.
Zﬂf&i"ﬁv?&’f& 0 52 FF/VI FFIVI FFIVI FF/VI
(Unbooled EF Dosey  (100/25) (200/25) (100/25) (200/25)
On- and post-treatment

N (triple, dual) 406, 407 408, 406 405, 407 404, 406

Rate ratio 1.072 0.884 1.008 0.981

(95% Cl) (0.764,1.504)  (0.596, 1.312) (0.717, 1.417) (0.665, 1.449)

P-value 0.687 0.540 0.964 0.925
On- treatment

N (triple, dual) 406, 407 408, 406 405, 407 404, 406

Rate ratio 1.068 0.892 0.980 1.014

(95% Cl) (0.757,1.507)  (0.597, 1.332) (0.694, 1.384) (0.683, 1.506)

P-value 0.707 0.575 0.907 0.945

Source: FDA Statistical Reviewer

Analysisperforming usinga negative binomial model with covariates of treatment, age, sex, region, prestudy ICS dosage at
Screening, severe asthma exacerbationsin the previousyear (0, 1, 22), and with logarithm of time (year) on- and post-treatmentas
an offset variable (with logarithm of time on-treatment asan offset variable forthe supplementary analysisof alternative estimand).
Abbreviations: FF=fluticasone furoate; ICS=inhaled corticosteroid; IT T=intent-to-treat; UMEC=umeclidinium; VI=vilanterol

Furthermore, this review explores the data to determine if there is a differential treatment
effecton asthma exacerbations that meetthe regulatory definition fora serious adverse event.
There were 546 severe asthma exacerbations during the 52-week reporting period with a total
of 45 requiring hospitalization. The hospitalizations were evenly distributed across treatment
groups with the fewest hospitalizations occurringin the FF/UMEC/VI 200/31.25/25 and
FF/UMEC/VI 200/62.5/25 groups (6 each). The FF/UMEC/VI 100/62.5/25 group experiencedthe
most hospitalizations with 9 events occurring during the 52-week reporting period.

Dose/Dose Response

Dose-ordered increases for the primary efficacy endpoint of the LS mean change from baseline
in clinictrough FEV1 at Week 24 were observed (Table 25 and Figure 4) with the addition of
UMEC to FF/VI 100/25, alarger LS mean increase was observedin the FF/UMEC/VI 100/62.5/25
group than the FF/UMEC/VI 100/31.25/25 group (134 mLand 120 mL, respectively). The
treatment differences forthe comparison of FF/UMEC/VI with FF/VI 100/25 was statistically
significant for FF/UMEC/VI 100/62.5/25 (110 mL, 95% Cl: 66, 153; p<0.001) and nominally
statistically significantfor FF/UMEC/VI 100/31.25/25 (96 mL, 95% Cl: 52, 139; nominal p<0.001).
With the addition of UMEC to FF/VI 200/25, a larger LS mean increase was observedin the
FF/UMEC/VI 200/62.5/25 group than the FF/UMEC/VI 200/31.25/25 group (168 mL and 157
mL, respectively). The treatment differences forthe comparison of FF/UMEC/VI with FF/VI
200/25 was statistically significant for FF/UMEC/VI 200/62.5/25 (92 mL, 95% Cl: 49, 135;
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p<0.001) and nominally statistically significant for FF/UMEC/VI 200/31.25/25 (82 mL, 95% ClI:
39, 125; nominal p<0.001).

Table 25. Dose-Response Relationship for Primary Efficacy Endpoint: Least Squares Mean and
Least Squares Mean Change (95% Cl) From Baseline in Clinic Trough FEV, (L) at Week 24 (On-
and Post-Treatment) (Trial 205715, ITT Population)

FENI FFIUNMECIVI FF/UMECVI FENI FFIUMECIVI FFIUMECHVI
100/25 100/31.25/25 100/62.5/25 200/25 200/31.25/25 200/62.5/25
N=407 N=405 N=406 N=406 N=404 N=408
ni 400 399 404 403 399 405
n2 379 381 390 385 384 391
LS mean (SE) 2048 (0.0157) | 2.144(0.0157) | 24157 (0.0155) | 2.099(0.0156) | 2.181(0.0156) | 2.191(0.0155)
LS mean change (SE) 0024 (0.0157) | 0.120(0.0157) | 0.134(0.0155) | 0.076(0.0156) | 0.157 (0.0156) | 0.188 (0.0155)
95% Ol (0.006,0.055) | (0.089,0.151) | (0.104,0.165) | (0.0450.106) | (0.127,0.188) | (0.137,0.198)

Source: Modified from the ApplicantsClinical Study Report (Table 21, page 111)

Note: Analysisperformed using MMRM with covariatesof treatment, age, sex, region, Baseline value, prestudy ICS dosage at
Screening, andvisit, interaction termsfor Baseline value by visit and treatment by visit.

" Number of participantswith analyzable dataforone ormore time points.

2 Number of participantswith analyzable data at Week 24

Abbreviations: FEV,=forced expiratory volumein 1 second; FF=fluticasone furoate; ICS=inhaled corticosteroid; IT T=intent-to-treat;

LS=least squares; MMRM=mixed-model repeated measures; UMEC=umeclidinium;VI=vilanterol

Figure 4. Dose-Response Relationship for Primary Efficacy Endpoint: Least Squares Mean (95%
Cl) Treatment Difference in Change From Baseline in Clinic Trough FEV+ (L) at Week 24 for the
Impact of Adding UMEC to FF/VI (On- and Post-Treatment) (Trial 205715, ITT Population)

LS Mean (95% CIj

Treatment FRUMECNI  FFVI
Differance nfi] nfi]
FRAUMECAI1 100062 525 v FRAIT00/1S : I—l—| 0.110 {0066, 0.153) 390 379
- |
a FRUMECH 100031 2525 v FRVIT00/15 | }—.—' 0.096 (0.052, 0.139) i 379
g |
5 FR/UMECH| 200062 525 va FFAVI 200/25 | | - | 0.092 (0.049, 0.135) ]| 385
|
FRAUMECHVI 200031 2525 va FFVI 200125 | I—U—' 0.082 (0.039, 0.125) g4 385

: Favours FFIUMEC/VI
T T T T T T T

-0.10 -0.05 0.00 0.05 0.10 0.15 0.20

LS Mean (95% Cl) Treatment Difference
Source: Modified from the Applicants Summary of Clinical Efficacy (Figure 3, page 46)
Note: Analysisperformed using mixed model repeated measureswith covariatesof treatment, age, sex, region,
Baseline value, prestudy ICS dosage at Screening, and visit, interaction termsforBaseline value by visitand
treatment by visit.
" Number of participants with analyzable dataat Week24.
Abbreviations: FEV=forced expiratory volumein 1 second; FF=fluticasone furoate;|ICS=inhaled corticosteroid; IT T=intent-to-treat;
LS=least squares; UMEC=umeclidinium; Vl=vilanterol

Favours FF/VI

Durability of Response

Durability of response is not formally assessed by the trial data. The lungfunction data from
Trial 205715 demonstratesthat UMEC is an effective bronchodilatorinasthma. Improvementin
trough FEV1 were noted for all treatment groups as early as Week 4 (the first in-clinic
assessment) with additional benefit noted at this time pointfor UMEC 62.5-containing
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treatments compared to FF/VI, which was maintained up to the timepoint of 52 weeks (Figure 5
and Figure 6).

Figure 5. Durability of Response: Least Squares Mean (95% Cl) Change From Baseline in Clinic
Trough FEV41 Up to Week 52 (On- and Post-Treatment) — FF 100 Treatment Group (Trial 205715, ITT
Population)

0.25

0.20 -

0.15 -

0.10 +

Trough FEV1 (L)

0.05

0.00 —

LS Mean (95% Cl) Change from Baseline in Clinic

-0.05

T
0 4 12 24 36 52
Visit(Week)

Drug e FRVI100/25 e FRUMEC/I 100/31.25/25 e FRUMEC/ 100/62.5/25
Mumber of subjects at visit

100725 407 308 388 3Te 180 ET
100/31.25/25 405 384 382 381 185 B3
100/62.5/25 408 403 385 3090 194 a1

Source: Modified from the ApplicantsClinical Overview (Figure 1, page 19)

Note: Analysisperformed using mixed model repeated measureswith covariatesof treatment, age, sex, region, Baseline value,
prestudy ICS dosage at Screening, and visit, interactiontermsfor Baseline value by visit and treatment by visit. Barsrepresent 95%
confidenceintervalsforthe LS mean change from baseline inclinic trough FEV at each visit.

Abbreviations: FEV,=forced expiratory volumein 1 second; FF=fluticasone furoate; ICS=inhaled corticosteroid; IT T=intent-to-treat;
LS=least squares; UMEC=umeclidinium; VI=vilanterol
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Figure 6. Durability of Response: Least Squares Mean (95% Cl) Change From Baseline in Clinic
Trough FEV4 Up to Week 52 (On- and Post-Treatment) — FF 200 Treatment Group (Trial 205715, ITT

Population)
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Number of subjects at visit
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Source: Modified from the Applicants Clinical Overview (Figure 1, page 19)
Note: Analysisperformed using mixed model repeated measureswith covariatesof treatment, age, sex, region, Baseline value,
prestudy ICS dosage at Screening, and visit, interactiontermsfor Baseline value by visit and treatment by visit. Barsrepresent 95%

confidenceintervalsforthe LS mean change from baseline inclinic trough FEV at each visit.
Abbreviations: FEV=forced expiratory volumein 1 second; FF=fluticasone furoate;|CS=inhaled corticosteroid; IT T=intent-to-treat;

LS=least squares; UMEC=umeclidinium; VI=vilanterol
Persistence of Effect

Persistence of effect was not formally evaluatedin this trial.

Efficacy Results — Secondary or Exploratory PRO (Patient-Reported Outcome) Endpoints

For the secondary efficacy endpoint of the change from baseline inclinicFEV1 at 3 hours post
study treatment (IP) at Week 24, a treatmentdifference of 111 mL (95% Cl: 67, 155) was
observedfor FF/UMEC/VI 100/62.5/25 compared with FF/VI100/25 and of 118 mL (95%: 74,
162) for FF/UMEC/VI 200/62.5/25 compared with FF/VI1200/25. Slightly smallertreatment
differences were observed forthe UMEC 31.25-containing FF/UMEC/VI treatment groups of 88
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mL (95% Cl: 44, 132) for both FF/UMEC/VI 100/31.25/25 compared with FF/V1100/25 and
FF/UMEC/VI 200/31.25/25 compared with FF/V1200/25 (Table 26).

Table 26. Analysis of Mean Change From Baseline in Clinic FEV, (L) at 3 Hours Postdose for the
Primary Comparison of FF/JUMEC/VI vs. FF/VI at Week 24 (Trial 205715, ITT Population)

UMEC 62.5 mcg UMEC 31.25 mcqg
FF/UMEC/VI FF/UMEC/VI FF/UMEC/VI FF/UMEC/VI
Mean Change From (100/62.5/25) (200/62.5/25) (100/31.25/25)  (200/31.25/25)
Baseline in FEV, (L) at 3 VS. VS. Vs. vs.
Hours Postdose for Triple FF/VI FF/VI FF/VI FF/VI
vs. Dual at Week 24 (100/25) (200/25) (100/25) (200/25)
On- treatment
N (triple, dual) 379, 369 378, 377 375, 369 371, 377
Difference (SE) 0.111 (0.023) 0.118 (0.022) 0.088 (0.023) 0.088 (0.022)
95% CI 0.067, 0.155 0.074, 0.162 0.044, 0.133 0.044, 0.132
P-value <0.001 <0.001 <0.001 <0.001

Source: FDA Statistical Reviewer
Analysisperformed using ANCOVA with covariatesof treatment, age, sex, region, Baseline value,and prestudy ICS dosage at

Screening.
Abbreviations: ANCOVA=analysisof covariance; FEV=forced expiratory volumein 1 second; FF=fluticasone furoate; |ICS=inhaled

corticosteroid; IT T=intent-to-treat, UMEC=umeclidinium; VI=vilanterol

Patient-Reported Secondary Endpoints (SGRQ Total Score, ACQ Score and E-RS Total Score)

For the secondary endpoint of the mean change from baseline in SGRQ total score at Week 24,
the treatmentdifference of FF/UMEC/VI with FF/VI (100 and 200)/25 were small and not
statistically significantforeither dose of UMEC: -0.30 [95% Cl: -1.66, 1.05] for FF/UMEC/VI (100
and 200)/62.5/25 and 1.10 [95% ClI:-0.27, 2.46] for FF/UMEC/VI (100 and 200)/31.25/25 (Table
27).

For the secondary endpoint of the mean change from baseline in ACQ-7 score at Week 24,
there were dose-ordered treatmentdifferencesinfavorof FF/UMEC/VI compared with FF/VI
(100 and 200)/25 (-0.089 [95% Cl: -0.156, -0.023] for FF/UMEC/VI (100 and 200)/62.5/25 and -
0.057 [95% Cl:-0.124, 0.010] for FF/UMEC/VI (100 and 200)/31.25/25) (Table 27).

For the secondary endpoint of the change from baseline in E-RS total score over Weeks 21 to 24
(inclusive) of the treatment period, there were dose-ordered treatment differencesin favor
FF/UMEC/VI compared with FF/VI (100 and 200)/25 (-0.42 [95% Cl: -0.78, -0.06] for FF/UMEC/VI
(100 and 200)/62.5/25 and -0.13 [95% Cl: -0.49, 0.23] for FF/UMEC/VI (100 and 200)/31.25/25)
(Table 27).
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Table 27. Analyses of Mean Change From Baseline in Other Secondary Endpoints (SGRQ, ACQ-7,
E-RS) at Week 24 Using Data From Pooled FF Dose Groups (Trial 205715, ITT Population)

UMEC 62.5 mcq UMEC 31.25 mcg
FF/UMEC/VI FF/UMEC/VI
(100 and 200/62.5/25) (100 and 200/31.25/25)

Mean Change From VS. Vs.

Baseline for Triple vs. Dual FF/VI FF/VI

atWeek 24 (100 and 200/25) (100 and 200/25)

On- and post- treatment (pooled FF doses)

SGRAQ total score multiplicity adjustment level 3 multiplicity adjustment level 7
N (triple, dual) 777, 766 753, 766
Difference (SE) -0.303 (0.692) 1.097 (0.697)

95% ClI -1.660, 1.054 -0.269, 2.463
P-value 0.662 0.116

ACQ-7 total score multiplicity adjustment level 4 multiplicity adjustment level 8
N (triple, dual) 761, 745 746, 745
Difference (SE) -0.089 (0.034) -0.057 (0.034)

95% CI -0.156, -0.023 -0.124, 0.009
P-value 0.034 0.093

E-RS total score multiplicity adjustment level 9 multiplicity adjustment level 10
N (triple, dual) 712,703 694, 703
Difference (SE) -0.422 (0.0184) -0.131(0.185)

95% CI -0.783, -0.061 -0.494, 0.231
P-value 0.022 0.478

Source: FDA Statistical Reviewer

Analysisperformed using MMRM with covariatesof treatment, age, sex, region, Baseline value, prestudy ICS dosage at Screening,
and visit (4-week period for E-RS), interaction termsfor Baseline value by visit (4-weekperiod for E-RS) and treatment by visit (4-
week period for E-RS).

Abbreviations: ACQ=Asthma Conftrol Questionnaire; E-RS=Evaluating Respiratory Symptoms; FF=fluticasone furoate; ICS=inhaled
corticosteroid; IT T=intent-to-treat, MMRM=mixed model repeated measures; SGRQ=St. George’sRespiratory Questionnaire;
UMEC=umeclidinium;VI=vilanterol

Additional Analyses Conducted on the Individual Trial

While a change inthe overall mean score when different from control suggests a beneficial
treatment effect, this analysis fails to capture individual treatmentresponsesand appears
falsely optimisticif scoresin the control group worsen. Therefore, additional analyses of
responderrates for SGRQ, ACQ-5, ACQ-7 and E-RS were conducted to present both pooled
(Table 28) and unpooled (Table 29) treatment comparisons. For the SGRQ, ACQ, and E-RS
guestionnaires, changesof 24, > 0.5, and 2 2 points, respectively, have beenidentified as the
minimally important difference (MID) and were used as the cutoffs to define a “responder”
(Juniper, etal. 2005) (Jones 2005) (Nelsen, etal. 2019). However, as noted previously, the SGRQ
and E-RS questionnaires are PROs that are typically used to assess COPD rather than asthma.
Giventhat the ACQ s specificto asthma, the evaluation of the ACQ responderrates were of
greater interestand clinical relevance in this program and provided clinical context for a lung
function benefitinthe absence of exacerbation reduction.

The percentage of participants meetinga responder threshold of 24 pointsimprovement
(decrease) from baseline for the SGRQ total score at Week 24 was evaluated. In a descriptive
pooled analysis, the SGRQ responder rate was 69% for FF/UMEC/VI (100 and 200)/62.5/25
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compared with 66% for FF/VI(100 and 200)/25 [OR: 1.14; 95% CI:0.92, 1.42] at Week 24 (Table
28).

In an unpooled descriptive analysis, the SGRQ responder rate was 68% for FF/UMEC/VI
100/62.5/25 compared with 64% for FF/V1100/25 [OR: 1.26; 95% Cl:0.93, 1.70] at Week 24. The
SGRQ responderrate was 69% for FF/UMEC/VI 200/62.5/25 compared with 68% for FF/VI
200/25 [OR: 1.04; 95% Cl: 0.76, 1.41] at Week 24 (Table 29).

The percentage of participants meetinga responder threshold of 20.5 points improvement
(decrease) frombaseline for ACQ score at Week 24 was evaluated. Ina descriptive pooled
analysis, the ACQ-7 responderrate was 63% for FF/UMEC/VI (100 and 200)/62.5/25 compared
with 55% for FF/VI(100 and 200)/25 [OR: 1.43; 95% Cl:1.16, 1.76] at Week 24 (Table 28).
Because the ACQ consists of two questions directly related to bronchodilator treatment effects
(rescue medication use and FEV1), the Division also considered responder rates to the ACQ-5
which eliminated the two aforementioned components. Ina descriptive pooled analysis, the
ACQ-5 responder rate was 64% for FF/UMEC/VI (100 and 200)/62.5/25 compared with 60% for
FF/VI(100 and 200)/25 at Week 24 [OR: 1.24; 95% CI:1.00, 1.52] at Week 24 (Table 28). The
responderrates to the ACQ-5 were similarto the complete ACQ (ACQ-7), indicating that the
results were not solely driven by FF/UMEC/VI’s bronchodilatory activity. Additional descriptive
unpooledtreatment comparisons are providedin Table 29.

The percentage of participants meetinga responder threshold of >2 pointsimprovement
(decrease) from baseline for the E-RS total score over Weeks 21 to 24 (inclusive) of the
treatment period was evaluated. In a pooled descriptive analysis, the E-RS: Asthma responder
rate was 45% with FF/UMEC/VI (100 and 200)/62.5/25 compared with 41% for FF/VI (100 and
200)/25 [OR: 1.18; 95% Cl: 0.96, 1.45] (Weeks 21 to 24), favoring Trelegy Ellipta (Table 28).
Additional descriptive unpooled treatment comparisons are providedin Table 29.

Table 28. Analyses of Responder Rates for SGRQ, ACQ-7, ACQ-5 and E-RS at Week 24 Using Data
From Pooled FF Dose Groups (Trial 205715, ITT Population)

UMEC 62.5 mcg UMEC 31.25 mcg
FF/UMEC/VI FF/UMEC/VI
Percent of Patients Meeting the (100 and 200/62.5/25) (100 and 200/31.25/25)
Responder Threshold VS. VS.
(Improvement From Baseline) at FF/VI FF/VI
Week 24 (100 and 200/25) (100 and 200/25)

On- and post- treatment (pooled FF doses)
SGRAQ total score (24 points)

N (triple, dual) 807, 809 801, 809

Responder rate 69%, 66% 63%, 66%

Odds ratio (95% CI) 1.14 (0.92, 1.42) 0.86 (0.69, 1.06)

P-value 0.22 0.15
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UMEC 62.5 mcqg UMEC 31.25 mcg
FF/UMEC/VI FF/UMEC/VI

Percent of Patients Meeting the (100 and 200/62.5/25) (100 and 200/31.25/25)
Responder Threshold VS. VS.
(Improvement From Baseline) at FF/VI FF/VI
Week 24 (100 and 200/25) (100 and 200/25)
ACQ-7 total score (0.5 points)

N (triple, dual) 795, 793 795, 793

Responder rate 63%, 55% 58%, 55%

Odds ratio (95% Cl) 1.43(1.16, 1.76) 1.15(0.94, 1.42)

P-value 0.0008 0.18
ACQ-5 total score (0.5 points)

N (triple, dual) 808, 810 803, 810

Responder rate 64%, 60% 61%, 60%

Odds ratio (95% CI) 1.24 (1.00, 1.52) 1.04 (0.84, 1.28)

P-value 0.046 0.73
E-RS total score (=2 points)

N (triple, dual) 807, 805 806, 805

Responder rate 45%, 41% 41%, 41%

Odds ratio (95% CI) 1.18 (0.96, 1.45) 0.99(0.80, 1.21)

P-value 0.12 0.90

Source: FDA Statistical Reviewer

Analysisperformed using a generalized linear mixed model with a logit linkfunctionand covariatesof treatment, age, sex, region,
visit (4-week period for E-RS), prestudy ICS dosage at screening, baseline value, baseline value by visit (4-weekperiod for E-RS),
and treatment by visit (4-weekperiod for E-RS)interactions.

Abbreviations: ACQ=Asthma Control Questionnaire; E-RS=Evaluating Respiratory Symptoms; FF=fluticasone furoate; ICS=inhaled
corticosteroid; IT T=intent-to-treat, SGRQ=St. George’s Respiratory Questionnaire; UMEC=umeclidinium; VI=vilanterol

Table 29. Analyses of Responder Rates for SGRQ, ACQ-7, ACQ-5 and E-RS at Week 24 Using Data
From Unpooled FF Dose Groups (Trial 205715, ITT Population)

UMEC 62.5 mcg UMEC 31.25 mcg
Percent of Patients FF/UMEC/VI FF/UMEC/VI FF/UMEC/VI FF/UMEC/VI
Meeting the Responder (100/62.5/25) (200/62.5/25) (100/31.25/25) (200/31.25/25)
Threshold VS. VS. VS. VS.
(Improvement From FF/VI FF/VI FF/VI FF/VI
Baseline) at Week 24 (100/25) (200/25) (100/25) (200/25)

On- and post- treatment (unpooled FF doses)
SGRAQ total score (=4 points)

N (triple, dual) 403, 405 404, 404 402, 405 399, 404
Responder rate 69%, 64% 69%, 68% 62%, 64% 64%, 68%
Odds ratio (95% CI) 1.26 (0.93, 1.70) 1.04(0.76, 1.41) 0.92(0.69, 1.24) 0.80 (0.59, 1.08)
P-value 0.13 0.82 0.58 0.14
ACQ-7 total score (0.5 points)
N (triple, dual) 400, 396 395, 397 399, 396 396, 397
Responder rate 62%, 52% 64%, 58% 57%, 52% 60%, 58%
Odds ratio (95% ClI) 1.59(1.19,2.22) 1.28(0.95,1.72) 1.26(0.94,1.68) 1.06(0.79, 1.42)
P-value 0.002 0.10 0.12 0.71
ACQ-5 total score (20.5 points)
N (triple, dual) 404, 405 404, 405 404, 405 399, 405
Responder rate 63%, 58% 66%, 63% 59%, 58% 63%, 63%
Odds ratio (95% ClI) 1.28(0.96, 1.72) 1.19(0.88,1.60) 1.06 (0.80, 1.44) 1.00(0.74, 1.35)
P-value 0.10 0.26 0.63 0.99
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UMEC 62.5 mcq UMEC 31.25 mcg
E-RS total score (=2 points)
N (triple, dual) 402, 405 405, 400 404, 405 402, 400
Responder rate 42%, 38% 47%, 44% 41%, 38% 41%, 44%
Odds ratio (95% ClI) 1.22(0.91,1.63) 1.15(0.86, 1.53) 1.11(0.83, 1.50) 0.87 (0.65, 1.17)
P-value 0.19 0.36 0.49 0.37

Source: FDA Statistical Reviewer

Analysisperformed using a generalizedlinear mixed model with a logit linkfunction and covariatesof treatment, age, sex, region,
visit (4-week period for E-RS), prestudy ICS dosage at screening, baseline value, baseline value by visit (4-weekperiod for E-RS),
and treatment by visit (4-weekperiod for E-RS) interactions.

Abbreviations: ACQ=Asthma Confrol Questionnaire; E-RS=Evaluating Respiratory Symptoms; FF=fluticasone furoate; ICS=inhaled
corticosteroid; IT T=intent-to-treat; SGRQ=St. George’s Respiratory Questionnaire; UMEC=umeclidinium; VI=vilanterol

8.1.3. Trial 205832 Design

Trial 205832 was a multicenter, Phase llb, randomized, double-blind, placebo-controlled, 3-arm
parallel group, superiority study designed to demonstrate the benefit of UMEC once-daily at
two dosage strengths 31.25 mcg (UMEC 31.25) and 62.5 mcg (UMEC 62.5) when compared to
placeboin patientson a background therapy of FF 100 mcg (hereafterreferredto as FF 100).
This study compared the efficacy, safety and tolerability of UMEC 31.25 and UMEC 62.5 once-
dailyin participants withan ACQ-6 total score of >0.75 despite treatment with maintenance
ICS. This study plannedto randomize 384 participants (128 participants in each of the 3
treatment groups) in order to achieve 115 participants pergroup with complete study data. The
study schematicis presented below (Figure 7).

Figure 7. Study Schema (Trial 205832)
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Source: Adaptedfrom the Applicant’sClinical Study Report (page 25)
Abbreviations: EW=early withdrawal; FF=fluticasone furoate; FU=follow-up; ICS=inhaled corticosteroid; UMEC=umeclidinium;
V=visit
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Inclusion and Exclusion Criteria

Key Inclusion Criteria

At Visit0, consenting male and nonpregnant, nonlactating women of child-bearing potential,
aged 218 years with a diagnosis of asthma, as defined by the National Institutes of Health for at
least 6 months, were eligible forthis study. Eligible participants were to have beenreceiving
continuous asthma therapy with ICS (2100 mcg/day FP or equivalent) with orwithouta LABA or
LAMA for at least 12 weeks priorto prescreening, with no change to their asthma therapy in
the last 4 weeks and must have been able to withhold theirrescue medicationfor at least6 hr
prior to each clinicvisit. At screening, participants were to have an ACQ-6 score of >0.75, a
best-attempt morning prebronchodilator FEV1 of <90% predicted, a best-attempt
postbronchodilator FEV1/ forced vital capacity of 20.7 and evidence of reversibility (212% and
>200 mLincrease in FEV1 20 to 60 min following 4 puffs of albuterol/salbutamol).

Key Exclusion Criteria

Participants were unable to participate in the study if they had >1 of the followingator prior to
screening: chest x-ray documented pneumonia (12 weeks) or pneumoniarisk factors (e.g.,
immune suppression or neurological disorders affecting control of the upperairway), a severe
asthma exacerbation (deterioration of asthma resultingin use of systemiccorticosteroids or
inpatient hospitalization/emergency departmentvisitdue to asthma that required systemic
corticosteroids) (12 weeks), evidence of a concurrent respiratory disease (includingemphysema
and COPD), evidence of current and clinically significant disease of the major body systems and
uncontrolled hematological abnormalities, current unstable liver disease, clinically significant
ECG abnormalities, current unstable and life-threatening cardiacdisease, conditions which may
be affected by antimuscarinicuse (narrow-angle glaucoma, urinary retention, prostatic
hypertrophy, or bladder neck obstruction), a history of cancer for which participants had not
beenin remissionfor>5 years, current and former smokers with a smoking history of 210 pack
years and inhaled tobacco usein the past 12 months.

Efficacy Endpoints

e Primary efficacy endpoint for this study was the mean change from baselineinclinictrough
FEV1at Week 24.

e The secondary efficacy endpointfor this study was the mean change from baseline inclinic
FEV1 at 3 hours postdose at Week 24.

Statistical Analysis Plan

For the purpose of thisreview, the intent-to-treat (ITT) population constituted the primary
populationfor all efficacy and safety analyses. This population comprised all participants who
were randomized, excludingthose who were randomizedin error. A participant who was
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recorded as a screen failure or run-in failure but was randomized and did not receive a dose of
study treatment, was considered to be randomizedin error.

A mixed-model repeated measures (MMRM) model was used to analyze the primary endpoint
of this study, the mean change from baselineinclinictrough FEV1 at Week 24. The model
allowed for the fixed, categorical effects of treatment, visit, treatment by visitinteraction, sex
and region, as well as the continuous, fixed covariates of age, baseline value and baseline value
by visitinteraction. This endpoint was assessedinthe ITT population. Point estimatesand 95%
confidence intervals (Cls) were calculated for the UMEC 62.5 versus placebo, UMEC 31.25
versus placebo, and UMEC 62.5 versus UMEC 31.25 comparisons.

The primary efficacy analysis addressed the de facto type estimand based on the ITT
population, takinga treatment policy approach, estimating the treatment effect regardless of
study treatment discontinuation. This analysisincluded all on-treatment FEV1 data, as well as
post-treatment FEV1 data collected following discontinuation of study treatment and assumed
that any remaining missing data due to EW from the study was MAR and isreferredto as on-
and post-treatment.

An analysis of covariance model was used to analyze the secondary efficacy endpoint, the mean
change from baselineinclinicFEV1 at 3 hours postdose of study treatment at Week 24,
adjusting for the covariates in a similarmanner to that in the primary efficacy analysis,
excludingvisitterms. This endpoint was assessed inthe ITT population. The leastsquares (LS)
mean, LS mean change, 95% Cls and unadjusted p-values were calculated for the UMEC 62.5
versus placebo and UMEC 31.25 versus placebo comparisons. This analysis used the de jure
estimand based on the ITT population, as participants who discontinued study treatment prior
to Week 24 were not required to perform the Week 24 3 hours postdose FEV1. Therefore, only
on-treatment data were included.

This was a superiority study designed to demonstrate the benefit of UMEC at two dosage
strengths, 31.25 mcg and 62.5 mcg, when compared to placeboin patients on background
therapy of FF 100. The primary treatment comparisons of interest were both UMEC doses
versus placebo for the primary efficacy endpoint of mean change from baselineinclinictrough
FEV1at Week 24. An additional pairwise treatment comparison of interest was UMEC 62.5
versus UMEC 31.25. These treatment comparisons were performed for all secondary and other
efficacy endpoints. For the primary efficacy endpoint, in order to account for multiple tests
involving the two UMEC doses, a step-down testing procedure was applied whereby inference
fora testin the predefined hierarchy below was dependent upon statistical significance having
been achievedfor the previoustestin the hierarchy. If a given statistical test failed to reject the
null hypothesis of no treatment difference at the significance level of 5%, then all tests lower
down in the hierarchy were interpreted as descriptive only.
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e UMEC 62.5 versus placebo (gatekeeper)
e UMEC 31.25 versus placebo

For the secondary efficacy endpoint, no multiplicity adjustment was made on the UMEC doses
versus placebo treatment comparisons. For all efficacy endpoints (primary, secondary, and
other), no multiplicity adjustment was made on the UMEC 31.25 versus UMEC 62.5 treatment
comparison.

8.1.4. Trial 205832 Results
Study Population Results

There were 1010 participants who were prescreened and 963 were screened, and 502 entered
the run-in period. Of the 434 who were randomized, 421 commenced study treatment, and 398
participants completedthe study. There were six participants who prematurely discontinued
study treatment and completed the study. A total of 23 participants withdrew from the study,
of which 2 withdrew due to an adverse event (AE) (Table not shown).

Primary and Secondary Efficacy Analysis Results

For the primary endpointin this study, the LS mean change from baselineinclinictrough FEV1
at Week 24 (on-and post-treatmentdata), UMEC 62.5 group demonstrated a statistically
significantincrease in LS mean change from baseline intrough FEV1 compared with placebo
(184.1 mL [95% Cl: 100.8, 267.5], p-value:<0.001) (Table 4).

Based on the statistical hierarchy, the comparison of UMEC 31.25 versus placebowas then
assessed. At Week 24, the UMEC 31.25 group also demonstrated a statistically significant
increase in LS mean change from baseline in trough FEV1 compared with placebo (175.8 mL
[95% Cl: 92.0, 259.5], p-value:<0.001) (Table 4).

For the secondary endpoint, at Week 24, both doses of UMEC had a statistically significant
increase in LS mean change from baselinein 3 hours postdose clinic FEV1 compared with
placebo (UMEC 31.25 versus Placebo: 189.5 mL [95% CI: 100.0, 278.9], p-value:<0.001; UMEC
62.5 versus placebo: 197.6 mL [95% Cl: 108.6, 286.6], p-value:<0.001) (Table 30). A small
numerical difference between UMEC 62.5 versus UMEC 31.25 was observed.

Based on the results of this trial, it was reasonable to carry forward two UMEC doses (62.5 and
31.25 mcg) into the phase 3 pivotal trial.
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Table 30. Analysis of LS Mean Change From Baseline in Clinic FEV; (L) at 3 Hours Postdose at
Week 24 (On-Treatment) (Trial 205832, ITT Population)

Placebo UMEC 31.25 UMEC 62.5
Week 24 3 h post-dose FEV; (L) (N=143) (N=139) (N=139)
n 133 127 129
LS mean (SE) 2.3798 (0.0318) 2.5693 (0.0325) 2.5774(0.0322)
LS mean change (SE) 0.1768 (0.0318) 0.3663 (0.0325) 0.3744 (0.0322)
95% Cl (0.1143, 0.2393) (0.3024, 0.4301) (0.3111, 0.4378)
UMEC vs Placebo
Difference (SE) 0.1895 (0.0455) 0.1976 (0.0453)
95% Cl (0.1000, 0.2789) (0.1086, 0.2866)
p-value <0.001 <0.001

Source: Excerpted from the Applicant’s Clinical Study Report (Table 24, page 85)

Analysiswas performed using ANCOVA with covariatesof treatment, age, sex, region and Baseline value.

Abbreviations: ANCOVA=analysisof covariance; FEV=forced expiratory volumein 1 second; IT T=intent-to-treat; LS=least squares;
UMEC=umeclidinium

8.1.5. Assessment of Efficacy Across Trials
Primary Endpoints

Trial 205715 provides sufficient evidence of the efficacy for both FF/UMEC/VI 100/62.5/25
compared with FF/VI100/25 and FF/UMEC/VI 200/62.5/25 compared with FF/V1200/25 on the
change from baselineinclinictrough FEV1 at Week 24. In this trial’s on- and post-treatment
analysisincluding over 2430 subjects at the 24-week primary analysis timepoint, statistically
significant treatment differences were observed forboth FF/UMEC/VI 100/62.5/25 compared
with FF/VI100/25 (110 mL, 95% ClI: 66, 153; p<0.001) and FF/UMEC/VI 200/62.5/25 compared
with FF/VI1200/25 (92 mL, 95% Cl: 49, 135; p<0.001). While there were 124 participants (5%)
with a missing FEV1 measurement data at Week 24, the on- and post-treatment efficacy results
were robust to sensitivity analyses assessing the missing-at-random assumptions.

Additionally, asupportive Phase llb trial, Trial 205832 provides sufficientevidence of the
efficacy for both UMEC 62.5 and UMEC 31.25 on the change from baselineinclinictrough FEV1
at Week 24 compared with placebo in participants with asthma receiving FF 100, after 24 weeks
of treatment.

The reviewer contends that the totality of the data supports inclusion of efficacy claims in
product labeling describingthe primary efficacy data from Trial 205715 with supportive
secondary endpoints.

Secondary and Other Endpoints

In Trial 205715, differencesinthe mean annualized rate of “severe” exacerbations were not
observed across Week 1 to 52 for the FF/UMEC/CI (100 and 200)/62.5/25 group and the
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FF/UMEC/CI (100 and 200)/31.25/25 group compared with FF/VI(100 and 200)/25. A 13% (95%
Cl:-5.2, 28.1) reduction in the annualized rate of moderate/severe asthmaexacerbations was
observed across Week 1 to 52 for the FF/UMEC/VI (100 and 200)/62.5/25 group compared with
FF/VI(100 and 200)/25; however, the reduction in rate did not reach statistical significance and
included “moderate” exacerbations which were not considered clinically meaningful
exacerbation events. As a statistically significant difference was not demonstrated for this
analysis positioned at level 2 of the multiplicity adjustment hierarchy, statistical inferences
could not be made for all the remaining endpointsin this study.

Trial 205715 contains assessments of asthma control as measured by ACQ-7 and ACQ-5 mean
scores and responder rates. While a change in the overall mean score when differentfrom
control suggests a beneficial treatment effect, this analysis fails to capture individual treatment
responsesand appears falsely optimisticif scores inthe control group worsen. Therefore,
responderrate analyses are considered more clinically relevant, and the Agency has previously
included ACQ responderrate data in product labeling as helpful information for prescribing
clinicians. A change in> 0.5 unitsin the ACQ score has beenidentified asthe minimally
important difference and was used as the cutoff to define a “responder” as describedin
Sections 8.1.1 and 8.1.2. The ACQ-7 responderrate was 63% for FF/UMEC/VI (100 and
200)/62.5/25 compared with 55% for FF/VI (100 and 200)/25 [OR: 1.43; 95% Cl:1.16, 1.76] at
Week 24. The ACQ-5 responderrate was 64% for FF/UMEC/VI (100 and 200)/62.5/25 compared
with 60% for FF/VI(100 and 200)/25 at Week 24 [OR: 1.23; 95% CI:1.00, 1.52] at Week 24.
Giventhe Agency precedentforincludingboth positive and negative ACQ responderrate data
in product labeling, includingall the data inthe label will help to place the treatment benefiton
lung functionin the absence of an exacerbation reduction into context.

Subpopulations

Subgroup analyses of efficacy endpoints were assessedin Trial 205715. Analysis of subgroups of
both intrinsicand extrinsicfactors including age, gender, race, body mass index, CV risk factors,
previous ICS dose and geographical region revealed no notable differencesinthe impact of the
treatment effect nor changed the overall assessment of effectiveness. As depictedin Figure 8,
analysis of the primary endpoint favored FF/UMEC/VI within all subgroups.
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Figure 8. Subgroup Analyses of Primary Efficacy Endpoint (Trial 205715, ITT Population)

Overall n[T], n[D]
100/62.5/25 mcg 390, 379 e
200/62.5/25 mcg 391, 385 e
Gender
100/62 .5/25 mcg, Female 239,229 A
200/62 5/25 mcg, Female 248,236 e
100/62 5/25 mcg, Male 151,150 I = i
200/62 5/25 mcg, Male 143,149 I i
Age
100/62.5/25 mcg, < 65 317,298 A
200/62.5/25 mcg, < 65 312,295 e
100/62.5/25 mcg, == 65 73,81 I = i
200/62.5/25 mcg, == 65 79,90 I = i
Region
100/62.5/25 mcg, Europe 124,118 I |
200/62.5/25 mcg, Europe 127,104 I - i
100/62 5/25 mcg, Russia 107,96 I = 1
200/62.5/25 mcg, Russia 103, 112 I i
100/62.5/25 mcg, US 58,63 I i
200/62 5/25 mcg, US 68, 57 I - i

100/62.5/25 mcg, Rest of World 101, 102 I * |
200/62.5/25 mcg, Rest of World 93, 112 I i

Race
100/62.5/25 mcg, Asian 49 58 I = i
200/62.5/25 mcg, Asian 50, 55 I - |
100/62.5/25 mcg, White 326, 301 P
200/62.5/25 mcg, White 315, 300 |
100/62.5/25 mcg, Black 15,18 L = i
200/62.5/25 mcg, Black 21,24 I |

Pre-study ICS dosage
100/62.5/25 mcg, Mild 264, 252 |
200/62.5/25 mcg, Mild 260, 250 s
100/62.5/25 mcg, High 126,127 I i
200/62.5/25 mcg, High 131,135 I = i

BMI

100/62.5/25 mcg, < 25 kg/m*2 107,95 I - |
200/62.5/25 mcg, < 25 kg/m"*2 104, 91 I |

100/62 5/25 mcg, == 25 kg/m"2 283, 284 P
200/62.5/25 mcg, == 25 kg/m"2 287,294 A
CV History/Risk Factor at Screening
100/62 5/25 mcg, Yes 180, 191 P
200/62 5/25 mcg, Yes 194,194 o |
100/62 5/25 mcg, No 200, 188 e
200/62 5/25 mcg, No 197,191 | : I—-I—| |
025 -0.125 0 0125 0.25
<--Favors FF/VI Favors FF/JUMEC/VI-->

Source: FDA Statistical Reviewer

Bars represent 95% confidence intervalsforthe LS meandifference of change from baseline intrough FEV1 at Week24 between
FF/UMEC/VI (100 or200)/62.5/25and FF/VI (100 or200)/25 ineach subgroup (n indicatesthe size of the subgroup).
Abbreviations: BMI=body massindex; CV=cardiovascular; D=double therapy (FF/VI); FF=fluticasone furoate; T =triple therapy
(FF/UMEC/VI); UMEC=umeclidinium; VI=vilanterol

Additional Efficacy Considerations

8.1.6. Integrated Assessment of Effectiveness

To approve a combination product, the efficacy of the overall combination as well as the
contribution of each active ingredient must be supported by the data. The determination of

83
Version date: October 12, 2018

Reference ID: 4668322



NDA Multidisciplinary Review and Evaluation
NDA 209482 S-010 / Trelegy Ellipta/ fluticasone furoate, umeclidinium, and vilanterol
inhalation powder

efficacy was primarily based on a clinically and statistically significantimprovementin the mean
change from baseline in clinictrough FEV1 at Week 24 of FF/UMEC/VI over FF/VIfrom Trial
205715, supportingthe added benefitof UMEC to FF/UMEC/VI. The benefits of FF/UMEC/VI on
trough FEV1 were further supported by improvements determined to be nominally statistically
significantfor FEV1 measured 3 hours post-dose at Week 24 for UMEC 62.5-containing groups
compared to the corresponding FF dose of FF/VI.

In addition to the pulmonary functionimprovements, further support for FF/UMEC/VI over
FF/VIwas derived from improvementsin patient centric data assessingasthma symptomsand
control. ACQ-7 was analyzed at Week 24 as a change from baseline and as a responderanalysis,
which were both nominally statistically significantin favor of UMEC 62.5-containing
FF/UMEC/VI compared to FF/VI inthe pooled analysis. Improvements were also observedinthe
measurements of asthma symptoms (ACQ-5), with a nominally statistically significant greater
odds of achievinga response for UMEC 62.5-containing FF/UMEC/VI compared to FF/VIat
Week 24, indicatingthat the results were not solely driven by FF/UMEC/VI’s bronchodilatory
activity.

A numerical reduction in “moderate”/ “severe” exacerbations was observed when adding
UMEC 62.5 to FF/VIinthe pooledanalysis. Additionally, numerical reductionsin “moderate”/
“severe” exacerbations were observedin the unpooled analysis when adding UMEC 62.5 and
31.25 to FF/V1100/25 (21.8% and 12% reduction, respectively). However, as the protocol-
defined “moderate” exacerbations are not consistent with the regulatory definition of an
exacerbationin asthma development programs, analysis of “severe” exacerbations were also
performed and showed that addition of UMEC to FF/VI did not reduce the rate of asthma
exacerbations. Furthermore, asthma exacerbations as the cause of serious adverse events were
rare but numerically lowerinthe FF/UMEC/VI treatment groups containing 200 mcg FF.
Although no statistically significant differences were demonstrated for exacerbations analyses,
only 28% of participants experienced a “moderate”/ “severe” asthma exacerbation during the
study (16% of participants experienced a “severe” asthma exacerbation). Takenin context,
these findings likely reflect to some degree the baseline characteristics of the enrolled patient
population as the inclusion criteria did not require participants to have experienced a previous
asthma exacerbation.

In conclusion, a pivotal Phase Il study (Trial 205715) demonstrated substantial evidence of
effectivenessfor FF/UMEC/VI in adult patients with asthma.
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8.1.7. Statistical Issues

During the review, we will discuss statistical issuesin the following categoriesin Trial 205715:
Combination Rule

Trelegy Ellipta (FF/UMEC/VI) is a fixed dose triple combination product of ICS, LAMA, and LABA.
Two doses are being proposed for approval: FF/UMEC/VI 100/62.5/25 mcg and 200/62.5/25
mcg, each administered asa once dailyinhalation. To assess the efficacy of this product, itis
necessary to demonstrate the contribution of each mono component to the triple. Since
treatment regimens of ICS and LABA combo have beenapproved for asthma, it is necessary to
show the contribution of LAMA to the triple. However, the population of interestin Trial
205715 was participants with poor asthma control on the current standard of care (ICS/LABA).
As the contribution of VIto FF/VIhas previously been established under NDA 204275 and in
additionto the concern for an increasedrisk of respiratory-related deaths when LABAs are used
without concomitant ICS in people with asthma, the mono contribution of ICS and LABA to the
triple was not assessed.

Contribution of LAMA to the triple was assessed by comparison of FF/UMEC/VI versus FF/VIon
trough FEV1 at Week 24, exacerbation, and a patient-reported outcome (ACQ-7). Overall,
FF/UMEC/VI was shown to be superiorto the approved product, FF/VI, and the contribution of
the UMEC component was demonstrated. Thus, the combination rule was satisfiedin Trial
205715.

Substantial Evidence of Effectiveness (From a Single Phase 3 Study)

Effectiveness of Trelegy Elliptawas studied in Trial 205715, which served as a pivotal phase 3
study. A single pivotal study was adequate given the considerable number of subjects in
combination with the existing data generated through the COPD program. The pertinent
information gathered from previous well-controlled studies of FF/UMEC/VI and the results from
the pivotal study togethereffectively represent multiple trials supporting the use of
FF/UMEC/VI in adults with asthma.

The effectiveness of FF/UMEC/VI were assessed mainly inthree categories:

e Lung function benefit—Lung function benefit was assessed by endpoint of trough FEV1
(FF/UMEC/VI1100/62.5/25 mcg vs FF/VI1100/25 mcg, FF/UMEC/VI 200/31.25/25 vs FF/VI
200/25 mcg) at Week 24. The results were statistically significant for both FF doses. Overall,
Trelegy Elliptademonstrated lung function benefit.

e Exacerbation benefit— Although no statistically significant differences were demonstrated
for exacerbations analyses, a numerical reductionin annualized “moderate”/ “severe”
exacerbations rates was observedin the pooled analysis (FF/UMEC/VI (100 and
200)/62.5/25 mcg vs FF/VI(100 and 200)/25 mcg). Specificassessment of “severe” asthma
exacerbations shows that adding UMEC to FF/VIdid not reduce the rate of “severe” asthma
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exacerbations. Overall, Trelegy Elliptademonstrated some benefit when events of asthma
worsening not requiring treatment with systemic corticosteroids wereincludedinthe
definition of an asthma exacerbation, but eventhen, these results were not statistically
significant.

e Patientcentric benefit— ACQ-7 measures seven attributes of asthma control. Six attributes
are measured with a patient-completed questionnaire, and the questions are designedto
be self-completed by the participant. ACQ-7 was analyzed at Week 24 as a change from
baseline and as a responder analysis, which were both nominally statistically significantin
favor of UMEC 62.5-containing FF/UMEC/VI compared to FF/VIin the pooledanalysis.
Overall, Trelegy Elliptademonstrated ACQ benefit.

Overall, after consideringimportant benefitsincludinglung function and ACQ, the substantial
evidence of effectiveness of Trelegy Elliptawas assessed. We conclude that overall the Trial
205715 demonstrated substantial evidence of effectiveness of the study drug Trelegy Ellipta.

Estimands

A treatment policy estimand was used to handle all the intercurrent events for the primary
endpoint (trough FEV1 at Week 24). Itincluded all FEV1 data collected followingintercurrent
events for participants who remainin the study. The intercurrent eventsincluded treatment
discontinuation, use of rescue medication provided for the study or for asthma exacerbations,
temporary interruption, or treatment switches. As a supplementary analysis, the ‘de jure’
estimand (a while-on-treatment estimand) was performed, including only on-treatment FEV1
data collected priorto and at Week 24.

This review focused on both analyses using different estimands. Although the results using the
treatment policy estimand showed less effectiveness, the difference was minimal and lead to
the same conclusion. Overall, Trial 205715 showed effectiveness of Trelegy Ellipta.

Robustness of Efficacy Data

Table 31 presented number of subjects with missing trough FEV1 at Week 24. Overall, there
were 124 participants (5%) with a missing FEV1 measurement data at Week 24. To assess the
robustnessto variations of the missing data assumptions underlying the primary analysis on the
primary efficacy endpoint, sensitivity analyses usingaJ2R and a tipping point analysis were
performed. The sensitivity analyses supportthe robustness of the primary analysis.
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Table 31. Number of Subjects With Missing Trough FEV1 at Week 24 (Trial 205715, ITT Population)

FF/UMEC/ FF/UMEC FF/UMEC FF/UMEC
Vi VI VI VI

FF/VI 100/31.25/ 100/62.5/ FF/VI 200/31.25 200/62.5/

100/25 25 25 200/25 125 25 Total

N=407 N=405 N=406 N=406 N=404 N=408 N=2436
Status (ITT Population) Number of Participants, N (%)
Subjects with missing
trough FEV1 at Week 24 26 (6) 24 (6) 16 (4) 21 (5) 20 (5) 17 (4) 124 (5)

Source: Modified from the ApplicantsClinical Study Report (Table 2.1,page1111)
Abbreviations: FEV=forced expiratory volumein 1 second; FF=fluticasone furoate; IT T=intent-to-treat; IP=investigational product;
UMEC=umeclidinium; VI=vilanterol

Multiplicity Control

Overalltype | error was controlled by performinga step-down, closed, testingapproach among
the primary endpoint, secondary endpoints, and two doses. Please referto multiplicity
adjustmentin the statistical analysis plan in Section 8.1.1 for the testing hierarchy. The testing
results according to the hierarchy are summarizedin Table 32.

Table 32. Summary of Testing Results (Trial 205715, ITT Population)
Hierarchical
Level Endpoint Comparisons Result
Level 1 Primary endpoint
UMEC 62.5: mean change from baseline in clinic trough FEV; at
Week 24

FF/UMEC/VI 100/62.5/25 vs FF/V1100/25 Statistically significant

FF/UMEC/VI 200/62.5/25 vs FF/V1200/25 Statistically significant
Lewel 2 Key secondary endpoint

UMEC 62.5: annualized rate of moderate/severe asthma

exacerbations

FF/UMEC/VI (100 and 200)/62.5/25 vs FF/V1 (100 and 200)/25 Not significant
(pooled FF doses)
Lewel 3 Secondary endpoint
UMEC 62.5: mean change from baseline in SGRQ total score at
Week 24

FF/UMEC/VI (100 and 200)/62.5/25 vs FF/V1 (100 and 200)/25 Not significant
(pooled FF doses)
Lewel 4 Secondary endpoint
UMEC 62.5: mean change from baseline in ACQ-7 score at Week
24

FF/UMEC/VI (100 and 200)/62.5/25 vs FF/V1 (100 and 200)/25 Nominally significant
(pooled FF doses)
Lewel 5 Primary endpoint
UMEC 31.25: mean change from baseline in clinic trough FEV; at
Week 24

FF/UMEC/VI 100/31.25/25 vs FF/V1100/25 Nominally significant
FF/UMEC/VI 200/31.25/25 vs FF/V1200/25 Nominally significant
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Hierarchical
Level Endpoint Comparisons Result
Lewel 6 Key secondary endpoint

UMEC 31.25: annualized rate of moderate/severe asthma
exacerbations

FF/UMEC/VI (100 and 200)/31.25/25 vs FF/V1 (100 and 200)/25  Not significant
(pooled FF doses)

Lewel 7 Secondary endpoint
UMEC 31.25: mean change from baseline in SGRQ total score at
Week 24

FF/UMEC/VI (100 and 200)/31.25/25 vs FF/V1 (100 and 200)/25  Not significant
(pooled FF doses)

Lewel 8 Secondary endpoint
UMEC 31.25: mean change from baseline in ACQ-7 score at
Week 24

FF/UMEC/VI (100 and 200)/31.25/25 vs FF/V1 (100 and 200)/25  Nominally significant
(pooled FF doses)

Lewvel 9 Secondary endpoint
UMEC 62.5: mean change from baseline in E-RS over Weeks 21-
24

FF/UMEC/VI (100 and 200)/62.5/25 vs FF/V1 (100 and 200)/25 Nominally significant
(pooled FF doses)

Level 10 Secondary endpoint
UMEC 31.25: mean change from baseline in E-RS over Weeks
21-24

FF/UMEC/VI (100 and 200)/31.25/25 vs FF/V1 (100 and 200)/25  Not significant
(pooled FF doses)

N/A Other endpoint
UMEC 62.5: annualized rate of severe asthma exacerbations

FF/UMEC/VI (100 and 200)/62.5/25 vs FF/V1 (100 and 200)/25 Not significant
(pooled FF doses)

N/A Other endpoint
UMEC 62.5: percent of patients meeting a responder threshold of
20.5 points improvement (decrease) from baseline for the ACQ-7
at Week 24

FF/UMEC/VI (100 and 200)/62.5/25 vs FF/VI (100 and 200)/25 Nominally significant
(pooled FF doses)

Source: FDA Statistical Reviewer

Abbreviations: ACQ=Asthma Confrol Questionnaire; E-RS=Evaluating Respiratory Symptoms; FEV=forced expiratory volumein 1
second; FF=fluticasone furoate; IT T=intent-to-treat; NA=Not applicable; SGRQ=St. George’sRespiratory Questionnaire;
UMEC=umeclidinium;VI=vilanterol

In an attemptto incorporate the patient perspective, ACQ-7responderanalysis assessments at
Week 24 are beingadded to the product label. Although the precedent set by the Agency
includesthe responder rate data in product labeling, the evaluations of the proposed patient
symptoms raised statistical concerns regarding powerand type | error rate on results that were
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the grounds for the labeling claims. Furthermore, the Applicant added a claim about the ACQ-7
improvements at earliertimes points (as early as Week 4) which were not planned efficacy
endpoints. Regardless, because the ACQ-7 results were considered exploratory analyses as
ACQ-7 responder endpointwas not a part of the prespecified testing hierarchyin Trial 205715,
the findings were not thought to influence the overall approvability.

8.2.Review of Safety

8.2.1. Safety Review Approach

All clinical studies conducted as part of the FF/UMEC/VI development program were evaluated
for safety. However, given the variationin exposure periods and subject populations, the focus
of this safety reviewison Trial 205715. Due to differencesinthe study design of these trials,
includingthe study population, study treatments, and treatment duration, the trials were not
pooled; safety data were reviewed individually from each trial. Trial 205832 provided safety
supportive data; therefore only major differencesin the safety findings are notedin this review.
This review used MAED, JMP, and JMP clinical to independently analyze safety data in the ITT
population, defined as all participants who were randomized, excluding those who were
randomizedin error.

For a detailed summary of the protocols, referto Section 8.1.

8.2.2. Review of the Safety Database
Overall Exposure

The safety of the 100/62.5/25 strength of FF/UMEC/VI has been previously establishedinits
initial marketing application under NDA 209482 for COPD. Table 33 below shows the entire
population of subjects exposedto FF/UMEC/VI inthe development program for asthma.
However, the focus of this safety reviewis on Trial 205715 since this is the only study that
evaluated the triple combination FF/UMEC/VI product in asthma patients.
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Table 33. Safety Database for the Clinical Development of FF/UMEC/VI

Clinical Trial
Groups Design Population Treatment Arms N
Controlled trials conducted for this indication
FF/VI100/25 407
P3, R, DB, AC, FF/UMEC/VI 100/31.25/25 405
205715 PG, MC dose- Asthma FF/UMEC/VI 100/62.5/25 406
ranging 26 to 52 FF/V1200/25 406
weeks FF/UMEC/VI 200/31.25/25 404
FF/UMEC/VI 200/62.5/25 408
Supportive studies conducted in this indication
UMEC 31.25 139
UMEC 62.5 139
P2, R, DB, PG, Placebo 143
205832 PC, MC Asthma
All subjects on background of FF
100 mcg
FF 100 41
. FF/UMEC 100/15.6 42
200699 P2,R DB, AC, Sor DM ER/UMEC 100/62.5 40
PG FF/UMEC 100/125 46
component)  EE/GMEC 100/250 85
FF/VI100/25 84
UMEC 15.6+Placebo 131
UMEC 31.25+Placebo 138
UMEC 62.5+Placebo 133
P2, R, DB, XO, UMEC 125+Placebo 128
ALA116402  po pryc =~ Asthma UMEC 250+Placebo 135
UMEC 15.6 126
UMEC 31.25 133
Placebo 126
FF/UMEC 100/15.6 183
FF/UMEC 100/31.25 179
FF/UMEC 100/62.5 180
ILA115938 Zé’ RO5 X0, Asthma FF/UMEC 100/125 176
’ FF/UMEC 100/250 186
FF 100 187
FF/VI100/25 172
Uncontrolled clinical studies conducted for this indication
FF/UMEC/VI 100/62.5/25 56
207236 P3,NR, OL,MC  Asthma FF/UMEC/VI 200/62.5/25 55

Source: Modified from the Applicantssummary of clinical safety module 2.7.4

Abbreviations: AC=active control; COPD=chronic obstructive pulmonary disease; DB=double-blind; DR=dose response;
FF=fluticasone furoate; MC=multicenter; N = number of subjectsenrolled perarm; NR=nonrandomized; OL=open-label; P2=phase
2; P3=phase 3; PC=placebo-controlled; PG=parallel group; R=randomized; UMEC=umeclidinium; VI=vilanterol; XO=crossover

Within Trial 205715, the majority of subjects were exposed to treatmentfor over 24 weeksand
median exposure time was similaracross treatment groups. Duration of exposure was analyzed
inthe ITT population over the entire length of the trial and during the first 24 weeks as
summarizedin Table 34 and Table 35, respectively.
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Table 34. Summary of Exposure in Trial 205715 Calculated Over Entire Treatment Period (ITT Set)

FFIVI FF/UMEC/VI FF/UMEC/VI FF/VI FF/UMEC/VI FF/UMEC/VI
100/25 100/31.25/25 100/62.5/25 200/25  200/31.25/25 200/62.5/25

N=407 N=405 N=406 N=406 N=404 N=408
Exposure (days)
Mean 222.6 222.4 227.3 225.2 226.3 227.2
SD 87.33 89.49 87.28 87.57 88.37 86.62
Median 171.0 173.0 174.0 171.5 174.5 174.0
Min 1 1 1 1 1 1
Max 372 378 380 378 375 374
Total treatment
exposure 248.0 252.1 252.7 250.3 250.3 253.8

(person-years)

Source: Reviewer calculated inJMP 12.0using ADEX dataset selecting subjectsby ITFFL(Y), PARAMCD = ‘ADUROT’
Abbreviations: FF=fluticasone furoate; N = total subjectsin trial arm; UMEC=umeclidinium; VI=vilanterol

Table 35. Summary of Exposure Times By Number of Subjects During Trial 205715 (ITT Set)

FF/VI FF/UMEC/VI FF/UMEC/VI FF/VI FF/UMEC/VI FF/UMEC/VI
100/25 100/31.25/25 100/62.5/25 200/25  200/31.25/25 200/62.5/25

N=407 N=405 N=406 N=406 N=404 N=408
Exposure (weeks)

24 402 397 399 399 400 402
28 395 394 395 395 395 401
212 392 390 394 393 391 394
=216 386 384 388 388 385 389
=20 380 384 387 385 381 387
224 325 334 335 335 332 339
=28 182 188 190 184 181 189
=32 178 187 189 183 178 189
> 36 156 165 169 166 159 175
=40 85 97 92 89 93 93
244 85 94 90 89 93 89
=248 85 94 89 89 93 89
=52 66 72 77 73 76 73

Source: Reviewer calculated inJMP 12.0using ADEX dataset selecting subjectsby AVALCAT 1, ITFFL(Y).
Abbreviations: FF=fluticasone furoate; N = subjectsin each trial arm and exposure window; UMEC=umeclidinium; VI=vilanterol

Adequacy of the Safety Database:

The extentand duration of exposure in controlled clinical trial to both doses of FF/UMEC/VI
adequately meets International Council for Harmonization guidelines forthe safety evaluation
of drugs intended for chronic use. There is also data on patients exposed to FF/UMEC/VI
100/61.5/25 mcg for the indication of COPD to further provide information regarding long term
safety.
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8.2.3. Adequacy of Applicant’s Clinical Safety Assessments
Issues Regarding Data Integrity and Submission Quality

There were no issues regarding data integrity or submission quality. As describedin Section
498.1.2, investigations were performed at Sites 228910 (11 randomized subjects), 228350 (10
randomized subjects), 233007 (18 randomized subjects), and 233973 (2 randomized subjects)
due toirregularitiesinthe PFT data. These subjects were excluded fromthe ITT populationand
were not analyzed.

Categorization of Adverse Events

The submissionisappropriatelyindexed and complete to permitreview. The Applicant used
definitions of adverse events (AEs) and serious adverse events (SAEs) that were consistentwith
requirementsoutlinedin 21 Code of Federal Regulations 312.32. Reports of all AEs and SAEs,
regardless of Investigator attribution, were collected from the time of signing of the informed
consent through to the last study visit. Treatment-emergent adverse events (TEAEs) were
definedasany AE that increasedin severity or that was newly developed at or after the first
dose of study drug through the final follow-up visit. AEs were coded using version 21.0 and 21.1
for Studies 205832 and 205715 of the Medical Dictionary for Regulatory Activities (MedDRA),
respectively.

Routine Clinical Tests

Clinical tests were assessed as per Table 36 in Trial 205715. Changesin vital signs, physical
examination, and laboratory testresults were reported as AEs if judged to be clinically relevant
by the investigator.
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Table 36. Timing of Safety Related Study Assessments

Screen Enrolment Treatment Period
Pre- (beginnin (beginning Fixed Treatment Period Variable Treatment
Protocol Activity Scroea o‘:"mmn‘* of Period Follow-up
riod) stabilisation
perio period)
3 8 Early Safety

Visit 0 1 n Random- 4 5 6 7 End of Study Withdrawal Follow-up Contact

isation (EOS) (EW)* P
Study Day '4%;.” ) -35 14 1 29 85 169 253 365

1 week after
Week 6to-T -5 -2 0 4 12 24 36 52 Visit 8/EOS or EW
Visit

Window Si+2d | -5M42d | -5M42d | -542d -5/+2d -1/+4d
Safety Assessments
Physical Examination X X X X
Vital Signs x17 X X X X x X X X
ECG® X X X X X
Adverse Events X X X X X X X X X X
Senous Adverse X X X X X X X X X X X
Events
FeNO™ X
Laboratory
a te
Haematology and X X X X X
clinical chemistry
Total Serum gk x
Urinalysis x X X X X
Phamacogenetic x
sample2
Semm pregnancy test x* x& b X
Urine pregnancy x x X X x
test?!
PK samples x2 x2 B x®

Source: Modified from Applicant Clinical Study Report Table 58,p. 199.

" The vital signsassessment included the measurementof height and weight at thisvisit only.

'8 Atthe Screening visit, ECG wasobtained afterthe vital signsassessment but prior to performing the prebronchodilator spirometry
assessment ECG was obtained 15to 45 min afterthe administration of IP.

"9 Exhaled Nitric Oxide used to assess airway inflammation

® Pharmacogenetic sample wasdrawn any time from Visit 3 onwards.

' Assessments only conductedin femalesof reproductive potential.

? PK subset: In a subset of approximately 20% of all randomized participants, PK sampleswere obtained predose on the visit day,
and 1 sample in each of the following three time windows: 5 min-30 min, 45 min-90 min, and 2 to 3 hourspostdose on the visitday.
# PK sample wasobtained at predose on the Visit day

Abbreviations: ECG=electrocardiograms; IP=investigational product; PK=pharmacokinetic

8.2.4. Safety Results
Deaths

A total of three deaths were reported in the clinical development program for asthma; all of
which occurred in Trial 205715. Two of these deaths occurred inthe FF/UMEC/VI 100/31.25/25
and one in the FF/VI 200/25 group.
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Subject’ @@ was a 53-year-old male with a history of arterial hypertension, concomitantly
taking amlodipine and losartan, who was randomized to the FF/UMEC/VI 100/31.25/25 group.
On © (6), 291 days after the first dose and on the same day he received
FF/UMEC/VI, the subject developedapulmonary embolismand died the same day.

Subject 0O 4 44-year-old female with a history of coronary artery disease and congestive
heart failure, was randomized to receive FF/UMEC/VI 100/31.25/25. On B,
four days after the firstdose and three days after the most recent dose of study drug, the
subjectdeveloped hypertrophicobstructive cardiomyopathy and died the same day.

The third fatality occurred in subject 0O 5 65-year-old female with a history of arterial
hypertension, chronicheart failure, and coronary artery disease, who had beenrandomizedto
receive FF/V1200/25. On (b)(e), 85 days after the first dose and on the same day she
received FF/VI, the subject experienced acute cardiovascular insufficiency. Autopsy revealed
atheroscleroticheart disease of the leftand right circumference, anteriordescending branch of
the leftcoronary, and posteriordescending branch of the right coronary arteries.

No deaths were reportedin the post-treatment period.
Nonfatal Serious Adverse Events

SAEs from Trials 205715 and 205832 were evaluatedindependently due tothe differencesin
treatment arms and duration of trials. No new safety signals were seenfrom a review of the
nonfatal SAE data. The frequency of nonfatal SAEs was similaracross treatmentarms (4 to 6%).
SAEs in the respiratory system organ class and other system organ classes did not show a
consistenttrend suggestive of a concerning safety signal, nor was a dose response notedin
SAEs in these studies.

In Trial 205715, SAEs appeared evenly distributed across the treatmentarms, ranging from 18

subjects (4.4%) reportingat leastone eventinthe FF/UMEC/VI 100/31.25/25 arm to 25 (6.1%)
in the FF/V1 100/25 arm as shown in Table 37.
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Table 37. Summary of Treatment-Emergent Adverse Events (Trials 205715, ITT Population)
FF/VI  FF/UMEC/VI FF/UMEC/VI FF/VI FF/UMEC/VI FF/UMEC/VI
100/25 100/31.25/25 100/62.5/25  200/25 200/31.25/25 200/62.5/25

N=407 N=405 N=406 N=406 N=404 N=408

Any TEAE 258 (63) 232 (57) 239 (59) 210 (52) 233 (58) 217 (53)
AEs leading to 11 (3) 5(1) 7(2) 5(1) 6 (1) 3(<1)
discontinuation of IP

AEs leading to 9(2) 3(<1) 2 (<1) 1(<1) 3(<1) 2(<1)
withdrawal from the

study

Any SAE 25 (6) 18 (4) 23 (6) 21(5) 23 (6) 21(5)
Fatal SAEs 0 2(<1) 0 1(<1) 0 0

Source: Reviewergenerated tablein JMP 12.0 using ADAE and ADSL datasetsand the following variables: ITFFL(Y), APHASE =
on-treatment,and AEACNOTH = WITHDRAWN FROM STUDY, AEACN = DRUG WITHDRAWN, or AESER(Y)by USUBJID,
TRTP, and AEDECOD

N=total subjectsin trial arm; PT N=number of subjectsin subset; Countsreflect individual subjectsexperiencing AEs
Abbreviations: AE=adverse event; FF=fluticasone furoate; IP=investigational product; PT=preferred term; SAE=severe adverse
event; TEAE=treatment-emergent adverse event; UMEC=umeclidinium;VI=vilanterol

Narratives for all SAEs were reviewed. Table 38 summarizes the SAEs occurring in at leasttwo
subjectsin any treatment arm. Overall, the number of SAEs inthe clinical program did not show
large imbalances between the treatment groups. The most common SAEs by preferredterm
(PT) were asthma (1.5%) and pneumonia(0.6%), and the remainder of SAEs were primarily
single events withina giventreatmentarm. These data were not unexpected given the patient
populationand drug class. Overall, analysis of SAEs did not raise any new safety concerns.

Table 38. Serious Adverse Events Occurringin at Least Two Subjectsin Any Treatment Arm, By
Preferred Term (Trial 205715, ITT Population)

FF/VI  FF/UMEC/VI FF/JUMEC/VI  FF/VI FF/UMEC/VI FF/UMEC/VI
100/25 100/31.25/25 100/62.5/25  200/25 200/31.25/25 200/62.5/25

N=407 N=405 N=406 N=406 N=404 N=408
Preferred Term n (%) n (%) n (%) n (%) n (%) n (%)
Asthma 7(2) 7(2) 7(2) 6(1) 51) 51)
Pneumonia’ 2(<1) 1(<1) 3(<1) 3(<1) 51) 1(<1)
Acute coronary 2(<1) 2(<1) 0 0 0 1(<1)
syndrome?
Myocardial infarction 0 0 3(<1) 0 0 0
Pancreatitis® 2 (<1) 0 0 0 0 1(<1)
Prostate cancer 1(<1) 1(<1) 0 0 1(<1) 0
Nasal polyps 0 0 2(<1) 1(<1) 0 0
Pulmonary embolism 0 1(<1) 0 0 0 2(<1)
Atrial arrhythmia* 0 0 0 1(<1) 0 1(<1)
Cholecystitis 0 0 0 1(<1) 0 1(<1)
Anaphylaxis® 0 1(<1) 1(<1) 0 0 0
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FF/VI  FF/UMEC/VI FF/JUMEC/VI  FF/VI FF/UMEC/VI FF/UMEC/VI
100/25 100/31.25/25 100/62.5/25  200/25 200/31.25/25 200/62.5/25

N=407 N=405 N=406 N=406 N=404 N=408
Preferred Term n (%) n (%) n (%) n (%) n (%) n (%)
Ankle fracture 1(<1) 0 1(<1) 0 0 0
Limb injury 0 0 1(<1) 1(<1) 0 0
Intestinal 0 0 1(<1) 0 1(<1) 0

adenocarcinoma®

Source. Reviewer calculated inJMP 12.0using ADAE dataset selecting subjectsby ITTFL(Y), AESER(Y), APHASE =‘On
treatment’ by USUBJID, TRTP, AEDECOD

Subjectscounted onceforeach preferredterm.

"IncludesPT: Pneumoniaand Pneumonia, bacterial

%IncludesPT: Acute Coronary Syndrome and Unstable Angina

®IncludesPT: Pancreatitisand Acute Pancreatitis

*IncludesPT: Atrial Fibrillation and Atrial Flutter

®IncludesPT: Anaphylaxisand Anaphylactic Reaction

®IncludesPT: Intestinal Adenocarcinomaand Adenocarcinoma of Colon

Abbreviations: FF=fluticasone furoate; PT=preferred term; UMEC=umeclidinium; VI=vilanterol

Dropouts and/or Discontinuations Due to Adverse Effects

Table 39 summarized the 48 TEAEs experienced by 37 unique subjectsin Trial 205715 that led
to discontinuation of study drug or withdrawal from the trial. The majority of subjects who
discontinued study drug or withdrew from the trial due to an AE had beenrandomizedto the
FF/V1100/25 treatment arm. There was no clear pattern with regard to type or frequency of
TEAE leadingto discontinuation based on treatment group as most adverse dropout events
were single occurrences within a treatmentarm.

Table 39. Adverse Events Leading to Treatment Discontinuation or Withdrawal in Any Treatment
Group During the On-Treatment Period (Trial 205715, ITT Population)

FF/VI  FF/UMEC/VI FF/UMEC/VI FF/VI FF/UMEC/VI FF/UMEC/VI
100/25 100/31.25/25 100/62.5/25 200/25 200/31.25/25 200/62.5/25

System Organ Class N=407 N=405 N=406 N=406 N=404 N=408
Preferred Term N (%) N (%) N (%) N (%) N (%) N (%)
Patients with AEs 11 (3) 5(01) 7(2) 5(1) 6 (1) 3(<1)

leading to treatment
discontinuation

Cardiac disorders 0 2(0.5) 1(0.2) 1(0.2) 0 1(0.2)
Myocardial infarction 0 0 1(0.2) 0 0 0
Palpitations 0 1(0.2) 0 1(0.2) 0 0
Tachycardia 0 0 0 0 0 1(0.2)
Ventricular 0 1(0.2) 0 0 0 0
extrasystoles
Congenital, familial, 0 1(0.2) 0 0 0 0
and genetic disorders
Hypertrophic 0 1(0.2) 0 0 0 0
cardiomyopathy

Gastrointestinal 1(0.2) 0 1(0.2) 0 0 0

disorders
Colitis ulcerative 1(0.2) 0 0 0 0 0
Retching 0 0 1(0.2) 0 0 0
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FF/VI FF/UMEC/VI FF/UMEC/VI  FF/VI FF/UMEC/VI FF/UMEC/VI
100/25 100/31.25/25 100/62.5/25 200/25 200/31.25/25 200/62.5/25

System Organ Class N=407 N=405 N=406 N=406 N=404 N=408
Preferred Term N (%) N (%) N (%) N (%) N (%) N (%)
General disorders and 0 0 1(0.2) 1(0.2) 0 2(0.5)
administration site
conditions
Chest discomfort 0 0 1(0.2) 0 0 1(0.2)
Chest pain 0 0 0 1(0.2) 0 0
Fatigue 0 0 0 0 0 1(0.2)
Immune system 1(0.2) 0 1(0.2) 0 1(0.2) 0
disorders
Drug hypersensitivity 1 (0.2) 0 1(0.2) 0 1(0.2) 0
Infections and 0 0 0 1(0.2) 0 1(0.2)
infestations
Laryngitis 0 0 0 1(0.2) 0 0
Pneumonia influenza 0 0 0 0 0 1(0.2)
Injury, poisoning, and 1(0.2) 0 0 0 0 0
procedural

complications

Hip fracture 1(0.2) 0 0 0 0 0
Investigations 2(0.5) 0 6 (1.5) 0 0 1(0.2)
Alanine 0 0 1(0.2) 0 0 0
aminotransferase
increased
Aspartate 0 0 1(0.2) 0 0 0
aminotransferase
increased
Blood alkaline 0 0 1(0.2) 0 0 0
phosphatase
increased
Blood glucose 0 0 1(0.2) 0 0 0
increased
Electrocardiogram 1(0.2) 0 0
QT prolonged
Glucose urine 0 0 1(0.2) 0 0 0
present
Heart rate increased 0 0 1(0.2) 0 0 0
Hepatic enzyme 1(0.2) 0 0 0 0 0
increased
Weight increased 0 0 0 0 0 1(0.2)
Musculoskeletal and 1(0.2) 0 0 0 0 0
connective tissue
disorders
Scoliosis 1(0.2) 0 0
Neoplasms benign, 1(0.2) 0 0 0 1(0.2) 0
malignant and
unspecified (incl cysts
and polyps)
Pancreatic carcinoma 1 (0.2) 0 0 0 0 0
Tumor hemorrhage 0 0 0 0 1(0.2) 0
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FF/VI FF/UMEC/VI FF/UMEC/VI  FF/VI FF/UMEC/VI FF/UMEC/VI
100/25 100/31.25/25 100/62.5/25 200/25 200/31.25/25 200/62.5/25

System Organ Class N=407 N=405 N=406 N=406 N=404 N=408
Preferred Term N (%) N (%) N (%) N (%) N (%) N (%)
Nervous system 0 0 1(0.2) 0 0 0
disorders
Dizziness 0 0 1(0.2) 0 0 0
Psychiatric disorders 1(0.2) 1(0.2) 2(0.5) 1(0.2) 2(0.5) 0
Agitation 0 0 1(0.2) 0 0 0
Anxiety 1(0.2) 0 0 0 0 0
Depression 0 0 0 0 1(0.2) 0
Insomnia 0 0 0 1(0.2) 0 0
Mood altered 0 0 0 0 1(0.2) 0
Panic reaction 0 0 1(0.2) 0 0 0
Sleep disorder 0 1(0.2) 0 0 0 0
Respiratory, thoracic, 2(0.5) 1(0.2) 0 2(0.5) 2(0.5) 0
and mediastinal
disorders
Asthma 1(0.2) 0 0 0 2(0.5) 0
Cough 0 0 0 1(0.2) 0 0
Pleuritic pain 0 0 0 1(0.2) 0 0
Pulmonary embolism 0 1(0.2) 0 0 0 0
Rhinitis allergic 1(0.2) 0 0 0 0 0
Skin and subcutaneous 0 0 0 1(0.2) 0 0
tissue disorders
Pruritus generalized 0 0 0 1(0.2) 0 0
Vascular disorders 1(0.2) 0 0 1(0.2) 0 0
Circulatory collapse 0 0 0 1(0.2) 0 0
Hypertension 1(0.2) 0 0 0 0 0

Source: Reviewer calculated in JMP 12.0using ADAE dataset selecting subjectsby the following variables: ITTFL(Y), APHASE =
on-treatment, AEACN = DRUG WITHDRAWN, by USUBJID, TRTP, and AEDECOD.

N = total subjectsin trialarm; PT N = numberof subjectsin subset; Countsreflect individual subjectsexperiencing AEs.
Abbreviations: AE=adverse event; FF=fluticasone furoate; IT T=intent-to-treat; PT=preferred term; UMEC=umeclidinium;
VI=vilanterol

Significant Adverse Events

This sectionincludes an analysis of severe adverse events defined asthose of grade 3 or higher.
The overall rate of severe AEs was similaracross treatment arms, and for the most part severe
AEs occurred as single events. The most common PT of severe intensityin Trial 205715 was
asthma and the number of patients was comparable across groups. Table 40 summarizes the
severe AEs occurring in more than one treatment arm in Trial 205715.
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Table 40. Severe TEAEs occurring in more than one treatment arm (ITT population)

FF/VI  FF/UMEC/VIFF/UMEC/VI| FF/VI |[FF/JUMEC/VIFF/UMEC/VI
100/25 [100/31.25/25/100/62.5/25| 200/25 [200/31.25/25200/62.5/25
N=407 N=405 N=406 N=406 N=404 N=408
N (%) N (%) N (%) N (%) N (%) N (%)
Number of subjects 17 (4) 20 (5) 17 (4) 17 (4) 19 (5) 20 (5)
with severe TEAEs
Cardiac disorders
Angina unstable 1(<1) 1(<1) 0 0 0 1(<1)
Myocardial
infarction 0 0 2 (<1) 0 0 0
Infections and infestations
Bronchitis' 1(<1) 2(<1) 0 0 1(<1) 0
Diverticulitis 1(<1) 0 0 0 1(<1) 0
Pneumonia 0 0 2(<1) 2(<1) 1(<1) 1(<1)
Viral upper
respiratory tract
infection 1(<1) 0 1(<1) 0 0 0
Musculoskeletal and connective tissue disorders
Osteoarthritis | 0 | 2(<1) | 0 | 0 | 0 | 1(<1)
Neoplasms benign, malignant and unspecified
Prostatecancer | 1(<1) [ 1(1) | 0 | 0 | 1(<1) | 0
Respiratory, thoracic and mediastinal disorders
Asthma 8(2) 8(2) 8(2) 7(2) 501) 50)
Pulmonary
embolism 0 1(<1) 0 0 0 1(<1)

Source: Reviewer calculated inJMP 12.0using ADAE dataset selecting subjectsby ITTFL(Y), APHASE = on-treatment, AESEV =
SEVERE, by USUBJID, TRTP, and AEDECOD.

N = total subjectsin trialarm; PT N = numberof subjectsin subset; Countsreflect individual subjectsexperiencing AEs.
Abbreviations: AE=adverse event; FF=fluticasone furoate; IT T=intent-to-treat; PT=preferred term; UMEC=umeclidinium;
Vl=vilanterol

"IncludesPT: Bronchitisand Bronchitisviral

Of note, there were three subjects who experienced on-treatment pulmonary embolism during
Trial 205715, one of which was fatal and described above. Participants ®® snd| @€ both of
whom had beenrandomizedto the FF/UMEC/VI 200/62.5/25 group, suffered nonfatal
pulmonary embolism events. Both participants were >60 years of age, had a body mass index
>30 kg/m? and had concurrent cardiovascular disease.

Participant OO \vas a 66-year-old female with past medical history of hypercholesterolemia,
hypertension, congestive heartfailure, and paroxysmal atrial fibrillation who developed severe,
grade 3 atrial fibrillation on (b)(s), 166 days after the first dose of FF/UMEC/VI
200/62.5/25. She was evaluatedin the emergency department, then followed up with her
cardiologist, who increased her diltiazem. Her atrial fibrillation persisted after which she was
admitted to the hospital on ®® \\here cardioversion was performedand she was
subsequently discharged.
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Giventhe underlyingcomorbidities and confoundingfactors inthe subjects who experienced
pulmonary embolism, these events cannot be clearly attributed to the IP.

Treatment-Emergent Adverse Events and Adverse Reactions

Table 41 summarizesthe TEAEs that occurred in at least 1% of patientsinany treatmentgroup
in Trial 205715. The proportion of patients with at least one TEAE was similaracross treatment
groups. The most common PTs were nasopharyngitis, headache, upper respiratory tract
infection, bronchitis, back pain, respiratory tract infection, and influenza. The common TEAEs
do not reveal any major differencesfromthe expected common AEs for use of these three
classes of products inasthma patients.

Table 41. Common TEAEs Occurring in 21% of Participants in Any Treatment Group (Trial 205715,
ITT Population)

FF/VI  FF/UMEC/VI FF/UMEC/VI FF/VI FF/UMEC/VI FF/UMEC/VI
100/25 100/31.25/25 100/62.5/25 200/25 200/31.25/25 200/62.5/25

N=407 N=405 N=406 N=406 N=404 N=408
Preferred Term N (%) N (%) N (%) N (%) N (%) N (%)
Nasopharyngitis' 66 (16) 66 (16) 68 (17) 65 (16) 60 (15) 60 (15)
Headache 30 (7) 31(8) 36 (9) 23 (6) 27 (7) 19 (5)
Upper respiratory tract 27 (7) 28 (7) 21 (5) 24 (6) 18 (5) 28 (7)
infection?
Bronchitis 14 (3) 18 (4) 15 (4) 19 (5) 17 (4) 22 (5)
Back pain 16 (4) 12 (3) 13 (3) 6 (1) 14 (3) 9(2)
Respiratory tract 17 (4) 19 (5) 16 (4) 10 (2) 14 (3) 13 (3)
infection®
Influenza 13 (3) 12 (3) 15 (4) 9(2) 8(2) 6 (1)
Sinusitis* 11 (3) 11(3) 10 (2) 10 (2) 12 (3) 14 (3)
Asthma 9(2) 9(2) 10 (2) 8(2) 9(2) 6 (1)
Rhinitis 11 (3) 8(2) 10 (2) 8(2) 5(1) 6 (1)
Rhinitis allergic 5(1) 11(3) 7(2) 10 (3) 6 (2) 8(1)
Hypertension 9(2) 8(2) 8(2) 8(2) 7(2) 5(1)
Cough 5(1) 8(2) 3(<1) 6 (1) 9(2) 6 (1)
Dysphonia 5(1) 4(1) 6 (1) 8(2) 5(1) 6 (1)
Oropharyngeal pain 4 (<1) 6 (1) 6 (1) 4 (<1) 8 (2) 6 (1)
Arthralgia 6 (1) 5(1) 4 (<1) 6 (1) 8(2) 4 (<1)
Pneumonia 7(2) 3(<1) 5(1) 7(2) 7(2) 3(<1)
Urinary tract infection 5(1) 4 (<1) 3(<1) 1(<1) 10 (2) 7 (2)
Diarrhea 5(1) 4(<1) 3(<1) 5(1) 5(1) 1(<1)
Pain in extremity 8(2) 3(<1) 2(<1) 1(<1) 4 (<1) 3(<1)
Blood pressure 1(<1) 1(<1) 5(1) 5(1) 6(1) 2(<1)
increased
Contusion 6 (1) 0 3 (<1) 2(<1) 6 (1) 3(<1)
Toothache 4 (<1) 4 (<1) 6 (1) 1(<1) 1(<1) 4 (<1)
Abdominal pain upper 5(1) 4 (<1) 4 (<1) 2(<1) 2 (<1) 2 (<1)
Dizziness 4(<1) 4(<1) 4(<1) 1(<1) 3(<1) 3(<1)
Rhinorrhea 0 2 (<1) 5(1) 3 (<1) 8(2) 0
Gastroesophageal
reflux disease 6(1) 3(<1) 3 (<1) 1(<1) 2 (<1) 2 (<1)
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FF/VI  FF/UMEC/VI FF/UMEC/VI FF/VlI FF/UMEC/VI FF/UMEC/VI
100/25 100/31.25/25 100/62.5/25 200/25 200/31.25/25 200/62.5/25

N=407 N=405 N=406 N=406 N=404 N=408
Preferred Term N (%) N (%) N (%) N (%) N (%) N (%)
Cystitis 0 2 (<1) 4 (<1) 3 (<1) 5(1) 2 (<1)
Laryngitis 1(<1) 2 (<1) 2(<1) 3 (<1) 5(1) 3 (<1)
Tracheitis 3 (<1) 2 (<1) 3(<1) 1(<1) 5(1) 0
Abdominal pain 2 (<1) 2 (<1) 2 (<1) 0 5(1) 2 (<1)
Insomnia 0 2 (<1) 0 1(<1) 6(1) 3(<1)
Pyrexia 2 (<1) 1(<1) 1(<1) 5(1) 3 (<1) 0
Viral infection 0 1(<1) 2(<1) 5(1) 3 (<1) 1(<1)
Dyspnea 5(1) 3 (<1) 2 (<1) 0 1(<1) 0
Muscle spasms 0 1(<1) 2 (<1) 5(1) 0 2 (<1)
Ligament sprain 2(<1) 1(<1) 1(<1) 0 5(1) 0

Source. Reviewer calculated in JMP 12.0using ADAE dataset selecting subjectsby ITTFL(Y), APHASE = ‘On treatment’ by
USUBJID, TRTP, AEDECOD
Subjectscounted once foreach preferred term.
"IncludesPT: Nasopharyngitisand pharyngitis
?IncludesPT: Upperrespiratory tract infection and upper respiratory tract infection viral
jlncludes PT: Respiratory tract infection and respiratory tract infection viral
IncludesPT: Acute sinusitisand sinusitis
Abbreviations: FF=fluticasone furoate; ITT=intent-to-treat; PT=preferred term; TEAE=treatment-emergent adverse event;
UMEC=umeclidinium;VI=vilanterol

Laboratory Findings

Laboratory tests were obtained at screeningand end of study as well as throughout the trial at
12-week intervals as shownin Table 36. Mean values for clinical chemistry patterns were
similaracross treatmentarms throughout the study and between baseline and postbaseline
values. The most commonly reported postbaseline value outside the normal range were high
glucose, high alanine transaminase (ALT), and low creatinine; these were experienced by a
similarnumber of subjects within each treatment group.

Two subjects met the protocol-defined liverstoppingcriteria, one inthe FF/V1100/25
treatment arm and onein the FF/UMEC/VI 100/62.5/25 treatment arm. Participant ®@ 5 69-
year-old male with a past medical history of hepatitisC who had been randomizedto the FF/VI
100/25 treatment group, had high ALT and AST values of 194 1U/L and 235 IU/L, respectively, at
Week 12 despite normal readings at his baseline visit. The subject was discontinued from study
drug but remainedinthe trial. He received an abdominal ultrasound that showed signs of
hepatic steatosis, chronic hepatitis, chronic pancreatitis, and chronic cholecystitis. His liver
enzymes were monitored routinely but did not normalize and were still elevated four months
after discontinuation. Participant 0e 5 59-year-old male randomized to the FF/UMEC/VI
100/62.5/25 treatmentgroup, had high ALT, AST, and ALP valuesof 839 IU/L, 522 IU/L, and 153
IU/L, respectively, at Week 12. The subject was discontinued from study drug but remainedin
the trial up to the Week 24 visit, at which point the lab values had returned to normal range.
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During the study, the subject had been started on atorvastatin after a myocardial infarctionand
the elevatedliverenzymeswere attributed to the initiation of this drug.

Vital Signs

No clinically significant changesinvital signs were identifiedin Trial 205715 or Trial 205832.
Time trend analysis, box plots, and waterfall plots (JMP Clinical 7.1) were used to assess systolic
and diastolicblood pressure, heart rate, temperature, and body mass index. Overall, no new
safety concerns were identified inthe analysis of vital signs in the FF/UMEC/VI asthma

program.

Electrocardiograms

Electrocardiogram assessmentsin Trial 205715 were performed using a 12-lead ECG and
rhythm strip after measurement of vital signs and spirometry, at screeningand afterthe
administration of study drug at Weeks 4 and 24, and at end of study and withdrawal visits. No
clinically significant ECG trends were identified in Trial 205715 or in Trial 205832. Time trend
analysis, box plots, and waterfall plots (JMP Clinical 7.1) were used to assess heart rate, PR
interval, QRS interval, axis, and QTcF. Overall, no safety concerns were identified in the analysis
of ECG parameters in the phase 3 program.

Immunogenicity

Not applicable.
8.2.5. Analysis of Submission-Specific Safety Issues
Adverse Events of Special Interest

Givenspecificsafety concerns with products containing LABA, LAMA, and ICS components, the
Applicantanalyzed adverse events of special interest (AESIs). The AESIs were organized into
medical concepts with the operational definition of each concept based on a group of MedDRA
PTs. Cardiovascular (CV) effects, pneumonia, lowerrespiratory tract infection, decreased bone
marrow density and associated fractures, hypersensitivity, anticholinergicsyndrome,
gastrointestinal obstruction, adrenal suppression, antimuscarinicocular effect/corticosteroid-
associated eye disorders, effects on glucose, local steroid effects, urinary retention, effectson
potassium, tremor, asthma/bronchospasm for asthma-related intubations and deaths, and dry
mouth/drying of airway secretions were considered AESIs in the development program related
to one or more of the components inthe triple product. The definitions were developed as
ICS/LAMA/LABA class effectsincludinglocal steroid effects, potential anticholinergicevents,
and B2-adrenergic agonist events and are shown in Table 42.
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Table 42. Summary of AESI Customized Queries and SMQs.

Special Interest AE Group

PTs/ISMQs Included in the AESI Definition

Cardiovascular effects

Cardiac arrhythmia (SMQ), excluding congenital and neonatal
arrhythmias

Cardiac failure (SMQ)

Ischemic heart disease (SMQ)

Central nervous system hemorrhages and cerebrovascular
conditions (SMQ)

Hypertension (SMQ)

Pneumonia

Infective pneumonia (SMQ)

LRTI excluding infective pneumonia

Bronchitis, Lower respiratory tract infection, Tracheitis,
Bronchitis viral, Bronchitis bacterial, Respiratory tract infection
bacterial, Tracheobronchitis, Bronchiolitis

Decreased bone mineral density and
associated fractures

Osteoporosis/osteopenia (SMQ)
Selected PTs

Hypersensitivity

Hypersensitivity (SMQ), Angioedema (SMQ), Anaphylactic
reaction (SMQ)

Anticholinergic syndrome

Anticholinergic syndrome (SMQ)

Gastrointestinal obstruction

Gastrointestinal obstruction (SMQ)

Adrenal suppression

Adrenal suppression PTs

Antimuscarinic ocular
effects/corticosteroid associated eye
disorders

Glaucoma (SMQ), Lens disorder (SMQ)

Effects on glucose

Hyperglycemia/new onset diabetes mellitus (SMQ)

Local steroid effects

Oropharyngeal pain, Dysphonia, Oral candidiasis, Stomatitis,
Throat irritation, Dry throat, Candida infection, Oropharyngeal
candidiasis, Oral fungal infection, Fungal pharyngitis,
Oropharyngitis fungal

Urinary retention

Urinary retention

Effects on potassium

Hypokalemia

Tremor

Tremor

Asthma/bronchospasm for asthma-
related intubations and deaths

Asthma/bronchospasm (SMQ)

Dry mouth/drying of airway secretions —

narrow

Dry throat, Dry mouth

Dry mouth/drying of airway secretions —

broad

Nasopharyngitis, Bronchitis, Pharyngitis, Cough,
Oropharyngeal pain, Dysphonia, Laryngitis, Tracheitis,
Stomatitis, Throat irritation, Gingivitis, Dysgeusia, Dry throat,
Dry mouth, Upper-airway cough syndrome, Ageusia

Source: Reviewer generated table using ADAE dataset and sponsor summary from CSR p. 57.
Abbreviations: AE=adverse event; AESI|=adverse event of special interest; LRT I=lower respiratory tract infection; PT=preferred

term; SMQ=standardized medical query

AESIs were similaracross treatment groups. AEs withinthe dry mouth or drying of the airway
secretions category were the most commonly observed AEs within the AESI designation. Within
the broad category, nasopharyngitis, bronchitis, and pharyngitis were the only AEs with more
than 2% of subjects reporting an event. These AEs were evenly distributed across treatment
groups withoutregard to the presence or dose of UMEC. Among the defined AESIs there was
neithera consistenttrend suggestive of a concerning safety signal nor a dose response noted as

summarizedin Table 43.
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Table 43. Adverse Events of Special Interest, By Custom and Standardized Medical Query (Trial
205715, ITT Population)

FF/VI FF/UMEC/VI FF/UMEC/VI  FF/VI  FF/UMEC/VI FF/UMEC/VI
100/25 100/315/25 100/63/25 200/25 200/315/25 200/63/25

AESI N=407 N=405 N=406 N=406 N=404 N=408
Adrenal suppression * 0 0 0 0 0 0
Anticholinergic 7(2) 6 (1) 12 (3) 8(2) 6 (1) 7(2)
syndrome’

Asthma/bronchospasm® 10 (2) 11 (3) 11 (3) 8 (2) 10 (2) 10 (2)
Cardiovascular effects™ 22 (5) 21 (5) 27 (7) 24 (6) 15 (4) 18 (4)
CNS hemorrhages and 1(<1) 1(<1) 0 0 0 2(<1)
cerebrovascular

conditions”

Hypertension’ 11 (3) 9(2) 17 (4) 12 (3) 12 (3) 8(2)
Ischemic heart disease’ 4 (<1) 2(<1) 4 (<1) 2(<1) 3 (<1) 1(<1)
Decreased bone 5(1) 5(1) 3(<1) 2(<1) 1(<1) 4(<1)
mineral density and

associated fractures™

Dry mouth/drying of 91 (22) 99 (24) 91 (22) 89 (22) 94 (23) 94 (23)
airway secretions -

Broad*

Dry mouth/drying of 1(<1) 1(<1) 2(<1) 0 2(<1) 1(<1)
airway secretions -

Narrow*

Effects on potassium* 0 2(<1) 0 1(<1) 0 1(<1)
Gastrointestinal 1(<1) 0 1(<1) 0 0 0
obstruction’

Hyperglycemia/new 12 (3) 7(2) 14 (3) 8(2) 6 (2) 8(2)
onset diabetes mellitus"

Hypersensitivity * 17 (4) 19 (5) 18 (4) 19 (5) 20 (5) 22 (5)
Infective pneumonia® 7(2) 4 (<1) 501) 7(2) 92 4 (<1)
LRTI excluding infective 20 (5) 23 (6) 24 (6) 25 (6) 26 (6) 23 (6)
pneumonia SMQ

Local steroid effects* 12 (3) 14 (3) 17 (4) 17 (4) 18 (4) 18 (4)
Ocular effects 0 0 1(<1) 1(<1) 0 1(<1)
Glaucoma' 0 0 1(<1) 1(<1) 0 1(<1)
Lens disorders’ 0 0 1(<1) 1(<1) 0 1(<1)
Tremor* 0 0 0 1(<1) 0 0
Urinary retention® 0 0 0 0 0 0

Source: Reviewer calculated inJMP 12.0using ADAE dataset selecting subjectsby TRTEMFL(Y), ITTFL(Y)by USUBJID, TRTP,
and both Customized and Standard Medical Queries.

* denotescustomized query (CQ)terms

" denotesstandardized MedDRA query (SMQ) version 21.1 terms

Abbreviations: AESI=adverse event of special interest; CNS=central nervoussystem; FF=fluticasone furoate; ITT=intent-to-treat;
LRTI=lowerrespiratory tract infection; UMEC=umeclidinium; VI=vilanterol

Overall, analysis of AESIsin the FF/UMEC/VI program were consistent with drugs of the similar
class and did not identify any new safety concerns.
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Major Adverse Cardiac Events

There were two major adverse cardiac event (MACE) analyses performed using the broad and
narrow MACE definitions. MACE consisted of the CV deathsand nonfatal CV eventterms
entered by the investigators. The broad MACE terms included central nervous system
hemorrhages and cerebrovascular conditions, myocardial infarction, and otherischemic heart
disease. The narrow focus MACE terms included central nervous system hemorrhages and
cerebrovascular conditions, myocardial infarction, and acute myocardial infarction. MACE were
also analyzed and defined as a composite of CV deaths. There were two CV deathsreported and
describedin Section 8.2.4. Table 44 summarizesthe overall numberof CV deaths as well as the
broad and narrow definitions of cardiac events occurring within each treatment arm during
Trial 205715. The FF/VI100/25 treatment arm contained the highest count of broad MACE
terms and the FF/UMEC/VI 100/62.5/25 dose group accumulated the most narrow search
terms; however, the absolute number of events across the entire trial was low and did not
suggest any concerning trends. Similarto the cardiovascular safety data from the COPD
development program, there isno apparent increased risk of cardiovascular events when UMEC
is addedto FF/Vlin asthma patients.

Table 44. Summary of MACE Occurring On-Treatment in Trial 205715 (ITT Population)
FF/VI  FF/UMEC/VIFF/UMEC/VI  FF/VI  FF/UMEC/VIFF/UMEC/VI
100/25 100/31.25/25100/62.5/25 200/25 200/31.25/25200/62.5/25
N=407 N=405 N=406 N=406 N=404 N=408
N (%) N (%) N (%) N (%) N (%) N (%)

CV deaths
Circulatory collapse 0 0 0 1(<1) 0 0
(PT)
Hypertrophic 0 1(<1) 0 0 0 0
cardiomyopathy (PT)

Broad MACE Terms
CNS hemorrhages 1(<1) 1(<1) 0 0 0 2(<1)
and cerebrovascular
conditions (SMQ)
Myocardial Infarction 2(<1) 2(<1) 3(<1) 1(<1) 0 2(<1)
(SMQ)
Other ischemic heart 4 (<1) 1(<1) 2 (<1) 2(<1) 3(<1) 1(<1)
disease (SMQ)

Narrow MACE Terms
CNS hemorrhages 1(<1) 1(<1) 0 0 0 2(<1)
and cerebrovascular
conditions (SMQ)
Acute myocardial 0 0 1(<1) 0 0 0
infarction (PT)
Myocardial infarction 0 0 2(<1) 0 0 0
P

Sou(rceT)Reviewer calculated inJMP 12.0using ADMACE dataset selecting subjectsby ITTFL(Y), AVAL=1 by USUBJID, TRTP.

Abbreviations: CNS=central nervoussystem; FF=fluticasone furoate; IT T=intent-to-treat; MACE=major adverse cardiac events;
UMEC=umeclidinium;VI=vilanterol
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8.2.6. Safety Analyses By DemographicSubgroups

The Office of Computational Science Analysis Toolbox DM Tool was used to analyze safety in
Trial 205715 by the following demographicsubgroups: sex, age, race, ethnicity, and region.
Althoughthere were more females enrolledinthe study, stratification of the safety analyses by
sex did not reveal clinically meaningful difference in the rates of AEs between malesand
females. There were no meaningful differences regarding the pattern or the frequency of AEs
based on race, although nonwhite races were lesscommonly represented as shownin Table 13.
Safety analysis by age was generally similaroverthe treatmentperiod, including number of
patients with AEs and SAEs.

8.2.7. SpecificSafety Studies/Clinical Trials

There were no specificsafety studies conducted in addition to the trials outlinedin thisreview.
8.2.8. Additional Safety Explorations
Human Carcinogenicity or Tumor Development

No specifictrials were conducted to assess for carcinogenicity in humans. See NDA 209482
nonclinical review foranimal studies.

Human Reproduction and Pregnancy

Human reproduction and pregnancy studies were not performed (nor required) as part of this
supplement.

Pediatrics and Assessment of Effects on Growth

While the proposedindicationin this efficacy supplementisonly for adults aged 18 years and
older, previous controlled clinical trials have shown that ICS may cause a reduction in growth
velocity of children of approximately 1 cm/year and is related to dose and duration of exposure.
Although not submitted with this supplement, growth studies were performedin pediatric
studiesfor the FF/Vlasthma development program. A randomized, double-blind, placebo-
controlled, parallel-group trial evaluated the effect of once-daily treatment with 110 mcg of FF
in the nasal spray formulation on growth velocity, assessed by stadiometry, in 474
prepubescentchildren. Mean growth velocity over the 52-week treatment period was lowerin
the subjectsreceiving FF nasal spray (5.19 cm/year) compared with placebo (5.46 cm/year). The
mean reductionin growth velocity was 0.27 cm/year (95% Cl: 0.06, 0.48). The risk of effectson
growth are currently listedinthe Warnings and Precautions section of the label.

Overdose, Drug Abuse Potential, Withdrawal, and Rebound

No overdose or drug abuse potential is anticipated with the use of FF/UMEC/VI. Of note, the
divisionisreviewingthe potential impact of abrupt ICS-removal on all-cause mortality in COPD;
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however, as ICS is considered first-line maintenance therapy forasthma, this scenario is not
likely applicable tothe proposed asthma indication. It is expected that overdose with
FF/UMEC/VI would produce typical class effects for LABA (e.g., tremor, tachycardia,
palpitations) and anticholinergicagents.

8.2.9. Safety in the Postmarket Setting
Safety Concerns Identified Through Postmarket Experience

The most recent periodicadverse drug experience report covered the reporting period from
September 18, 2019 through March 17, 2020. During the reporting period, the pivotal study
with FF/UMEC/VI was completed and applications for the asthma indication were submitted to
Japan, U.S., and the European Union. During the reporting period, amendmentsto the safety
information were made as a result of the completion of two asthma studies and a signal
evaluation on postmarketing data. The frequency of nasopharyngitis was changed from a
common to a very common adverse reaction. Viral respiratory tract infection and dysphonia
were changed from uncommon to common and dysgeusiawas added as an uncommon adverse
reaction. Hypersensitivity reactions, including anaphylaxis, angioedema, urticaria, and rash
were added as rare adverse reactions based on postmarketingexperience. No new efficacy or
safety data were available from postmarketing data that would significantly alter the benefit-
risk assessment.

Expectations on Safety in the Postmarket Setting

FF/UMEC/VI has been approved since September2017 inthe United States for the indication of
COPD. The safety of FF/UMEC/VI for asthma inthe postmarket settingis expectedto be similar
to the safety observedin Trial 205715, whichenrolled and evaluated a study populationthatis
reasonably representative of the target population of asthma patients who are likelytoreceive
this treatment.

8.2.10. Integrated Assessment of Safety

The safety data submitted with this application were sufficientto support a new indication for
asthma. The data were derived primarily from Trial 205715, asingle, phase 3 pivotal trial.
Supportive data for safety was derived from the data analysis of Trial 205832. Review of safety
for FF/VI(Breo Ellipta) component was performed under NDA 204275.

Overall, the safety assessment, whichincluded an evaluation of deaths, SAEs, all TEAEs,
dropouts, AESIs, MACE, pneumoniaevents, laboratory findings, vital signs, and ECGs, was
consistentwith otherproducts containing LAMA, LABA, or ICS alone or in combination. No new
safety signals were revealedinthisapplication. There were no large imbalancesidentifiedin
adverse events or deaths between the treatment arms. In conclusion, FF/UMEC/VI does not
pose significant safety concerns above the active comparator, FF/VI, and the overall safety
profile is consistent with otherinhaled products containing drugs in these classes.
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8.3. Conclusions and Recommendations

The Applicanthas demonstrated substantial evidence of safety and effectiveness for
FF/UMEC/VI for the treatment of asthma in patients > 18 years of age. Therefore, the
recommended regulatory action is Approval.

The totality of the clinical efficacy data supports an indication for the long-term, once-daily,
maintenance treatment of asthma in patients aged 18 years and older. Trial 205715
demonstrated a lungfunction benefit with efficacy findings that were generally consistent
across various demographic and baseline characteristic subgroups. While there was no
apparent benefitonthe annualized rate of exacerbations (i.e., “severe” exacerbations), there
were trends suggestive of improved asthma control based on ACQ responder rates.

Furthermore, the data did not reveal any new safety signals for FF/UMEC/VI outside of the
known class effects of ICS, LAMA, and LABAs in patients with asthma.

9. Advisory Committee Meeting and Other External Consultations

A Pulmonary and Allergy Drug Advisory Committee meeting was not convened for this
application.

10. Pediatrics

While asthma development programs typicallyinclude adolescent subjectsin the adult studies,
Trial 205715 only evaluated adults 18 years of age and olderbecause FF/VI iscurrently
approved only for adults. Due to an imbalance in asthma-related hospitalizationsin adolescent
patients treated with FF/VI (Breo) as compared to FF in the FF/VI asthma development
program, there is an ongoing safety and efficacy study with FF/VIin pediatric patients5 to 17
years of age with asthma. Therefore, the Applicanthas an agreed upon iPSP (dated 11/6/17)
that consists of a waiverrequestfor children <5 years of age and a deferral requestfor the 5 to
17 year age group with the eventual plan to conduct three clinical studies. The deferral was
granted due to the ongoingstatus of the FF/VI(Breo Ellipta) pediatricstudy, HZA107116, in
patients 5 to 17 years of age. The results of the pediatricFF/VIstudy should be available inJuly
2023 and will be relevant to the pediatric program for FF/UMEC/VI.
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11. Labeling Recommendations

11.1. Prescription Drug Labeling

The Applicantsubmitted proposed prescribing information, patient package insert, instructions
for use and carton and container labeling for FF/UMEC/VI. The label was reviewed by the
appropriate disciplines within the Division and labeling consultants who recommended various
changes to correct formatting errors and to betterdescribe the drug product and indicated
population to health care providers as well asto fullyinform patients. A high-level summary of
significantlabelingchangesis providedin Table 45.

Table 45. Summary of Signiﬁcant Labeling Chang_;es
Section Proposed Labeling

Approved Labeling

Indications and Usage

maintenance treatment of
asthma in patientsaged 18

“maintenance treatment of

asthma in patientsaged 18
years and older”

years and older”

Common adverse reactions
table included events with

Adverse Reactions grouped to

provide pooledincidence
rates

Clinical Trials

12. Risk Evaluation and Mitigation Strategies

A risk evaluation and mitigation strategy is not necessary because the known safety issues of

FF/UMEC/VI are adequately managed through existinglabeling and routine pharmacovigilance
practices.
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13. Postmarketing Requirements and Commitment

Agreed upon postmarketing requirements (PMRs) include the following:

PMR #1: Conductof a 24-week, randomized, double-blind, parallel-group, active-controlled,
efficacy and safety study of fluticasone furoate/umeclidinium/vilanterol inhalation powder via
the Ellipta device in children 12-17 years of age with asthma. Agreed upon scheduled
milestones:

Draft Protocol Submission:  07/2023

Final Protocol Submission:  11/2023

Study/Trial Completion: 10/2027

Final Report Submission: 04/2028

PMR #2: Conductof a 4-week randomized, double-blind, parallel-group, active-controlled dose-
ranging trial with at least two doses of umeclidinium inhalation powder via the Ellipta device in
children 5 to 11 years of age with asthma. Agreed upon scheduled milestones:

Draft Protocol Submission:  04/2028

Final Protocol Submission:  08/2028

Study/Trial Completion: 12/2029

Final Report Submission: 06/2030

PMR #3: Conductof a 24-week, randomized, double-blind, parallel-group, active-controlled,
efficacy and safety study of fluticasone furoate/umeclidinium/vilanterol inhalation powder via
the Ellipta device in children 5 to 11 years of age with asthma. Agreed upon scheduled
milestones:

Draft Protocol Submission:  06/2030

Final Protocol Submission:  10/2030

Study/Trial Completion: 04/2033

Final Report Submission: 10/2033
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14. Deputy Division Director (DPACC) Comments

In this supplemental NDA, the Applicant (GSK) has submitted data to support a new indication
for Trelegy Ellipta (FF/UMEC/VI): the maintenance treatment of asthma in patients 18 years
and older. The components FF and FF/Vlare already approved for the treatment of asthma as
Arnuity Elliptaand Breo Ellipta, respectively. The Applicant has proposed two doses of
FF/UMEC/VI which differin the dose of FF: 100/62.5/25 and 200/62.5/25. The lowerdose
strength is already approved for COPD; the higherdose strength would be a new dose for
asthma. The proposed dose is one inhalation administered once-daily.

The determination of safety and efficacy for the asthma studies was derived primarily from
Study 205715 which was a randomized, double-blind, active-controlled trial in adult asthma
patients who were inadequately controlled on ICS/LABA therapy. The study compared four
dose strengths of FF/UMEC/VI (100/31.25/25 mcg, 100/62.5/25 mcg, 200/31.25/25 mcg,
200/62.5/25 mcg) to two dose strengths of FF/VI (100/25 mcg and 200/25 mcg). The primary
efficacy endpoint was change from baseline intrough FEV1 at Week 24. Statistically significant
treatment differences were observed forboth FF/UMEC/VI 100/62.5/25 compared with FF/VI
100/25 (110 mL, 95% Cl: 66, 153; p<0.001) and FF/UMEC/VI 200/62.5/25 compared with FF/VI
200/25 (92 mL, 95% Cl: 49, 135; p<0.001). These results also demonstrated the contribution of
UMEC to the overall treatment effect of FF/UMEC/VI to fulfill the combination rule.
FF/UMEC/VI showed no significant benefitover FF/VIon exacerbation reduction, but
demonstrated trends toward improved asthma control based on ACQ-7 responder rates.

| agree with the clinical/statistical assessmentthat this single pivotal trial was adequate to
provide substantial evidence of effectiveness giventhe large number of subjectsin four
FF/UMEC/VI treatmentarms which evaluated two FF and two UMEC doses; and the replication
of evidence of the UMEC contribution withina single trial given the result of comparisons
between FF/UMEC/VI treatment arms with two arms containingthe higher UMEC dose and two
arms containingthe lower UMEC dose.

Trelegy Elliptais the first triple combination for the treatment of asthma and may offera more
convenientoption to patients who require all three treatment modalities to control their
disease. No new safety concerns were identified duringthe review of this supplemental NDA.
In general, the safety profile of these drugs/drug classes are well-understood in patients with
asthma. Labeling has beendiscussed and agreed up with Applicant, as have the various
pediatricpost-marketingrequirements. The recommendationsfor approval from the various
disciplinesare noted. The regulatory action for this supplemental NDAis Approval.
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15.2. Financial Disclosure
The Applicant’s compliance with the Final Rule on Financial Disclosure by Clinical Investigators

is attested to in Module 1.3.4 of this NDA application. Details of the financial disclosure are
outlined below:

Table 46. Covered Clinical Studies: 200699, 205715, 205382, ALA116402, ILA115938

Was a list of clinical investigators provided: Yes X No [_| (Requestlistfrom
Applicant)

Total number of investigatorsidentified: 620

Number of investigators who are Sponsor employees (including both full-time and part-time
employees): 0

Number of investigators with disclosable financial interests/arrangements (Form FDA 3455):
5

If there are investigators with disclosable financial interests/arrangements, identify the
number of investigators with interests/arrangementsin each category (as definedin 21 CFR
54.2(a), (b), (c) and (f)):

Compensation to the investigator for conducting the study where the value could be
influenced by the outcome of the study: 0

Significant payments of other sorts: 5

Proprietary interestin the product tested held by investigator: 0

Significantequity interestheld by investigatorin Sponsor of covered study: 0

Is an attachment provided with details of the Yes X No [_] (Request details from
disclosable financial interests/arrangements: Applicant)

Is a description of the steps takento minimize Yes [X No [ ] (Requestinformation

potential bias provided: from Applicant)
Number of investigators with certification of due diligence (Form FDA 3454, box 3) 46
Is an attachment provided with the reason: Yes X No [ ] (Requestexplanation

from Applicant)
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