
CLINICAL REVIEW
	

Application Type 
Application Number(s) 

Priority or Standard 

Submit Date(s) 
Received Date(s) 

PDUFA Goal Date 
Division / Office 

Reviewer Name(s) 
Review Completion Date 

Established Name 
(Proposed) Trade Name 

Therapeutic Class 
Applicant 

Formulation(s) 
Dosing Regimen 

Indication(s) 

Intended Population(s) 

Template Version: March 6, 2009 

NDA 
205625 
Standard 

October 22, 2013 
October 22, 2013 
August 22, 2014 
ODEII/DPARP 

Tracy Kruzick, MD, MPH 
July 18, 2014 

Fluticasone furoate 
Arnuity Ellipta 
Inhaled Corticosteroid 
GlaxoSmithKline 

Orally inhaled 
Once daily 
Maintenance treatment of 
asthma 
Asthma 12 years of age and 
older 

Reference ID: 3595475 



Clinical Review
	
Tracy Kruzick, MD MPH
	
NDA 205625
	
Arnuity Ellipta (Fluticasone furoate)
	

Table of Contents 

1
	 RECOMMENDATIONS/RISK BENEFIT ASSESSMENT ......................................... 8
	

1.1 Recommendation on Regulatory Action ............................................................. 8
	
1.2 Risk Benefit Assessment.................................................................................... 8
	
1.3 Recommendations for Postmarket Risk Evaluation and Mitigation Strategies ... 9
	
1.4 Recommendations for Postmarket Requirements and Commitments ................ 9
	

2 INTRODUCTION AND REGULATORY BACKGROUND ........................................ 9
	

2.1 Product Information ............................................................................................ 9
	
2.2 Tables of Currently Available Treatments for Proposed Indications ................... 9
	
2.3 Availability of Proposed Active Ingredient in the United States ........................ 10
	
2.4 Important Safety Issues with Consideration to Related Drugs.......................... 10
	
2.5 Summary of Presubmission Regulatory Activity Related to Submission .......... 10
	
2.6 Other Relevant Background Information .......................................................... 11
	

3 ETHICS AND GOOD CLINICAL PRACTICES....................................................... 11
	

3.1 Submission Quality and Integrity ...................................................................... 11
	
3.2 Compliance with Good Clinical Practices ......................................................... 11
	
3.3 Financial Disclosures........................................................................................ 12
	

4		 SIGNIFICANT EFFICACY/SAFETY ISSUES RELATED TO OTHER REVIEW 

DISCIPLINES ......................................................................................................... 12
	

4.1 Chemistry Manufacturing and Controls ............................................................ 12
	
4.2 Clinical Microbiology......................................................................................... 13
	
4.3 Preclinical Pharmacology/Toxicology ............................................................... 13
	
4.4 Clinical Pharmacology ...................................................................................... 13
	

4.4.1 Mechanism of Action.................................................................................. 13
	
4.4.2 Pharmacodynamics.................................................................................... 13
	
4.4.3 Pharmacokinetics....................................................................................... 16
	

5 SOURCES OF CLINICAL DATA............................................................................ 17
	

5.1 Tables of Studies/Clinical Trials ....................................................................... 17
	
5.2 Review Strategy ............................................................................................... 21
	
5.3 Discussion of Individual Studies/Clinical Trials................................................. 21
	

5.3.1 Clinical Studies in Support of FF 100 mcg .................................................... 21
	
5.3.2 Clinical Studies in Support of FF 200 mcg .................................................... 36
	

6
	 REVIEW OF EFFICACY ......................................................................................... 48
	

6.1 Indication .......................................................................................................... 50
	
6.1.1 Methods ..................................................................................................... 50
	
6.1.2 Demographics............................................................................................ 51
	
6.1.3 Subject Disposition .................................................................................... 54
	
6.1.4 Analysis of Primary Endpoint(s) ................................................................. 56
	

2
	

Reference ID: 3595475 



Clinical Review
	
Tracy Kruzick, MD MPH
	
NDA 205625
	
Arnuity Ellipta (Fluticasone furoate)
	

6.1.5		 Analysis of Secondary Endpoints............................................................... 60
	
6.1.6		 Other Endpoints ......................................................................................... 63
	
6.1.7		 Subpopulations .......................................................................................... 66
	
6.1.8		 Analysis of Clinical Information Relevant to Dosing Recommendations .... 66
	
6.1.9		 Discussion of Persistence of Efficacy and/or Tolerance Effects................. 66
	
6.1.10 Additional Efficacy Issues/Analyses........................................................... 67
	

7 REVIEW OF SAFETY............................................................................................. 69
	

7.1 Methods............................................................................................................ 70
	
7.1.1		 Studies/Clinical Trials Used to Evaluate Safety ......................................... 70
	
7.1.2		 Categorization of Adverse Events.............................................................. 72
	
7.1.3		 Pooling of Data Across Studies/Clinical Trials to Estimate and Compare 


Incidence.................................................................................................... 73
	
7.2 Adequacy of Safety Assessments .................................................................... 73
	

7.2.1		 Overall Exposure at Appropriate Doses/Durations and Demographics of 

Target Populations..................................................................................... 73
	

7.2.2		 Explorations for Dose Response................................................................ 76
	
7.2.3		 Special Animal and/or In Vitro Testing ....................................................... 76
	
7.2.4		 Routine Clinical Testing ............................................................................. 76
	
7.2.6		 Evaluation for Potential Adverse Events for Similar Drugs in Drug Class .. 77
	

7.3 Major Safety Results ........................................................................................ 77
	
7.3.1		 Deaths........................................................................................................ 77
	
7.3.2 Nonfatal Serious Adverse Events .............................................................. 77
	
Overall, 52 subjects reported SAEs (1 to 2%) across treatment groups, with the 


highest incidence occurring in the FF 100 mcg group.  The most frequent 


subjects in the FF 100 mcg treatment arm were from the exacerbation study 

which had a duration of up to 76 weeks.  Other SAEs occurred in fewer 

than 2 subjects. Analysis of SAEs did not raise concern for any new safety 


SAE as asthma exacerbations reported by 9 (<1%) subjects in the FF 100 

mcg group and 1 subject each in the placebo and FF 200 mcg groups. All 9 


signals........................................................................................................ 77
	
7.3.3		 Dropouts and/or Discontinuations .............................................................. 79
	
7.3.4		 Significant Adverse Events ........................................................................ 79
	
7.3.5		 Submission Specific Primary Safety Concerns .......................................... 79
	

7.4 Supportive Safety Results ................................................................................ 83
	
7.4.1		 Common Adverse Events .......................................................................... 83
	
7.4.2		 Laboratory Findings ................................................................................... 83
	
7.4.3		 Vital Signs .................................................................................................. 84
	
7.4.4		 Electrocardiograms (ECGs) ....................................................................... 84
	
7.4.5		 Special Safety Studies/Clinical Trials ......................................................... 84
	
7.4.6		 Immunogenicity.......................................................................................... 84
	

7.5 Other Safety Explorations................................................................................. 84
	
7.5.1		 Dose Dependency for Adverse Events ...................................................... 84
	
7.5.2		 Time Dependency for Adverse Events....................................................... 84
	

3
	

Reference ID: 3595475 



 

Clinical Review
	
Tracy Kruzick, MD MPH
	
NDA 205625
	
Arnuity Ellipta (Fluticasone furoate)
	

7.5.3 Drug-Demographic Interactions ................................................................. 85
	
7.5.4 Drug-Disease Interactions.......................................................................... 85
	
7.5.5 Drug-Drug Interactions............................................................................... 85
	

7.6 Additional Safety Evaluations ........................................................................... 86
	
7.6.1 Human Carcinogenicity .............................................................................. 86
	
7.6.2 Human Reproduction and Pregnancy Data................................................ 86
	
7.6.3 Pediatrics and Assessment of Effects on Growth ...................................... 86
	
7.6.4 Overdose, Drug Abuse Potential, Withdrawal and Rebound...................... 88
	

7.7 Additional Submissions / Safety Issues............................................................ 88
	
7.7.1 120-day safety update.................................................................................. 88
	
7.7.2 Long-term Safety......................................................................................... 88
	

8 POSTMARKET EXPERIENCE............................................................................... 95
	

9 APPENDICES ........................................................................................................ 95
	

9.1 Literature Review/References .......................................................................... 95
	
9.2 Labeling Recommendations ............................................................................. 95
	
9.3 Advisory Committee Meeting............................................................................ 96
	

4
	

Reference ID: 3595475 



  

Clinical Review
	
Tracy Kruzick, MD MPH
	
NDA 205625
	
Arnuity Ellipta (Fluticasone furoate)
	

Table of Tables
	

Table 1. Currently Available Therapies for the Maintenance Treatment of Asthma ........................ 9
	
Table 2. Regulatory Activity Related to Submission ............................................................... 10
	
Table 3. Results of Dose-Ranging Trials .............................................................................. 14
	
Table 4. FFA112202 Dose Regimen Trial Results ................................................................... 16
	
Table 5. Dose Ranging Trials in Asthma ............................................................................... 17
	
Table 6. Confirmatory Trials in Asthma ................................................................................ 18
	
Table 7. Safety Database ................................................................................................... 19
	
Table 8. Study Assessments: Study FFA112059 .................................................................... 22
	
Table 9. Study Assessments: Study HZA106827 .................................................................... 30
	
Table 10. Study Assessments: Study FFA114496................................................................... 37
	
Table 11. Study Assessments: Study HZA106829 .................................................................. 43
	
Table 12. Demographic and Baseline Characteristics: FFA112059 ............................................ 51
	
Table 13. Demographic and Baseline Characteristics: HZA 106827........................................... 52
	
Table 14. Demographics and Baseline Characteristics: FFA 114496 ......................................... 52
	
Table 15. Demographics and Baseline Characteristics: HZA 106829 ......................................... 53
	
Table 16. Patient Disposition: FFA112059 ............................................................................. 54
	
Table 17. Patient Disposition: HZA106827............................................................................. 55
	
Table 18. Patient Disposition: FFA114496 ............................................................................. 55
	
Table 19. Mean Change from Baseline in Trough FEV1: Studies FFA112059 and HZA106827........ 56
	
Table 20. Week 12 Weighted Mean 24 Hour FEV1: Study HZA106827 ........................................ 58
	
Table 21. Mean Change from Baseline in Trough FEV1: Trial FFA114496 .................................. 59
	
Table 22. Secondary Endpoints in Trial FFA112059 ................................................................ 60
	
Table 23. Secondary Endpoints in HZA106827....................................................................... 61
	
Table 24. Summary of Secondary Endpoints Supporting the 100 mcg Dose ............................... 62
	
Table 25. Secondary Endpoints for Trial FFA114496............................................................... 63
	
Table 26. Supportive Efficacy Endpoints for Study FFA112059 ................................................ 64
	
Table 27. Supportive Efficacy Endpoints for Study HZA106827 ............................................... 64
	
Table 28. Supportive Efficacy Endpoints for Trial FFA114496 .................................................. 66
	
Table 29. Patient Disposition: HZA106829............................................................................. 67
	
Table 30. Co-primary Endpoints for Study HZA106829 ............................................................ 67
	
Table 31. Secondary Endpoints for Trial HZA106829 .............................................................. 68
	
Table 32. Other Endpoints for Trial HZA106829 ..................................................................... 68
	
Table 33. Pooled Safety Database........................................................................................ 70
	
Table 34. Number Exposed Per Dose in the Pooled Safety Database ........................................ 73
	
Table 35. Total Safety Database .......................................................................................... 74
	
Table 36. Extent of Exposure in the Pooled Safety Database ................................................... 75
	
Table 37. Serious Adverse Events in the Pooled Safety Database............................................. 77
	
Table 38. Adverse Events of Special Interest......................................................................... 80
	
Table 39. Safety Analysis by Device Configuration ................................................................. 81
	
Table 40. Most Common Adverse Events (>3%) in the Pooled Safety Database .......................... 83
	
Table 41. Pediatric Clinical Pharmacology Studies ............................................................................... 86
	
Table 42. Proposed Pediatric Clinical Studies ....................................................................... 87
	

5
	

Reference ID: 3595475 



Clinical Review
	
Tracy Kruzick, MD MPH
	
NDA 205625
	
Arnuity Ellipta (Fluticasone furoate)
	

Table 43. Study Assessments: Study HZA106837 .................................................................. 89
	
Table 44. Labeling Recommendations.................................................................................. 95
	

6
	

Reference ID: 3595475
 



Clinical Review
	
Tracy Kruzick, MD MPH
	
NDA 205625
	
Arnuity Ellipta (Fluticasone furoate)
	

Table of Figures 

Figure 1.  Fluticasone Furoate Dose Ranging Trials in Asthma .................................... 15
	
Figure 2. Repeated Measures Analysis of Change from Baseline in Trough FEV1 (L) 

(ITT population): Study FFA112059 .............................................................................. 57
	
Figure 3. Change from Baseline in Trough FEV1 (L) Using Repeated Measures 

Analysis (ITT population): Study HZA106827 ............................................................... 57
	
Figure 4. Adjusted Means for Co-Primary Endpoints at Week 12 (ITT population): Study 

HZA106827 ................................................................................................................... 58
	
Figure 5. Repeated Measures Analysis of Change from Baseline in Trough FEV1 (L) . 59
	

7
	

Reference ID: 3595475
 



Clinical Review 
Tracy Kruzick, MD MPH 
NDA 205625 
Arnuity Ellipta (Fluticasone furoate) 

1 Recommendations/Risk Benefit Assessment 

1.1 Recommendation on Regulatory Action 

At the time of this review, the preliminary recommended regulatory action from a clinical 
perspective for fluticasone furoate (FF) 100 and 200 mcg inhalation powder is Approval. 
Per my review of the risk benefit assessment, the submitted data support approval of FF 
at both dose strengths for the maintenance treatment of asthma in patients 12 years of 
age and older. 

1.2 Risk Benefit Assessment 

The proposed indication for fluticasone furoate (FF) is the long-term, once-daily 
maintenance treatment of asthma.  To support the proposed indication, the Applicant 
conducted a large clinical development program, which included three dose-ranging 
studies (FFA109687, FFA109685, FFA109684) and three confirmatory clinical studies 
(FFA112059, HZA106827, FFA114496).  The 8-week dose ranging studies evaluated 
eight doses of FF ranging from 25 to 800 mcg once daily. Based on the dose ranging 
studies, FF 100 mcg and 200 mcg were chosen for evaluation in the confirmatory 
studies. The confirmatory studies ranged in duration from 12 to 24 weeks, with mean 
change from baseline in trough FEV1 as the primary efficacy endpoint. Additionally, 
study HZA106827 had a co-primary endpoint of mean change from baseline in the 
weighted mean serial FEV1 over the 24 hours post-dose at Week 12. 

The benefit FF 100 mcg provides was demonstrated through comparison to placebo in 
2 studies (FFA112059 and HZA106827).  In both studies FF 100 mcg demonstrated a 
statistically significant improvement compared to placebo. The efficacy of FF 100 mcg 
compared to placebo was also supported by serial FEV1 measurements over 24 hours 
in study HZA106827. 

The benefit FF 200 mcg provides was demonstrated through comparison to FF 100 mcg 
in study FFA114496. Due to the known poor dose response curve for ICS, a statistically 
significant difference between dose strengths is not required. In this study, there was a 
numerical trend towards slightly greater FEV1 improvement with the higher 200 mcg 
dose. In general, secondary endpoints (e.g. rescue-free 24 hour periods, symptom-free 
24 hour periods, PM PEF, and ACT scores) also demonstrated the added benefit of FF 
200 mcg over FF 100 mcg. In addition, the added benefit of the 200 mcg dose was also 
demonstrated in the two 8-week dose ranging studies, FFA109865 and 109867. 

As a class, the risks of inhaled corticosteroids are well-established.  The adverse event 
profile of FF 100 mcg and 200 mcg appears to be similar to that of other approved ICS 
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An approval is recommended from the CMC team. From a CMC perspective, there are 
no outstanding issues. 

4.2 Clinical Microbiology 

The drug product is a dry powder for inhalation, and the Sponsor proposed a two-tiered 
microbial limits testing regimen. An approval of this application is recommended from 
the product quality microbiology team. Additional details can be found in Dr. Stephen 
Langille’s microbiology review dated June 18, 2014. 

4.3 Preclinical Pharmacology/Toxicology 

The recommendation from the preclinical review is Approval. Details can be found in the 
nonclinical review. All FF non clinical data were previously submitted to and reviewed in 
NDA 22-051 (Veramyst nasal spray; approved April 27, 2007). Per the nonclinical 
review, FF possesses a toxicity profile typical of inhaled corticosteroids and the drug is 
non-genotoxic, non-carcinogenic and non-teratogenic.  

4.4 Clinical Pharmacology 

4.4.1 Mechanism of Action 

Fluticasone furoate is an inhaled corticosteroid that acts as an anti-inflammatory. 
Corticosteroids have been shown to have a wide range of actions on multiple cell types 
(e.g., mast cells, eosinophils, neutrophils, macrophages, lymphocytes) and mediators 
(e.g., histamine, eicosanoids, leukotrienes, cytokines) involved in inflammation. The 
use of ICS in asthma is considered the most effective treatment for maintenance 
control. 

4.4.2 Pharmacodynamics 

Three dose selection trials, FFA 109687, 109685, and 109684, are depicted in Table 5 
with the results in Figure 1. From these trials, the doses of 50, 100, and 200 mcg were 
carried into Phase 3 development. Once versus twice daily dosing was studied in trial 
FFA11202. These trials were previously reviewed in detail by Dr. Sofia Chaudhry in the 
review of the Breo Ellipta (NDA 204275) application for COPD, and are therefore briefly 
summarized here. 

Trial FFA109687 
Trial FFA109687 was a randomized, double-blind, double-dummy, placebo-controlled, 
parallel-group, dose-ranging trial evaluating four doses of FF (25, 50, 100, and 200 
mcg) once daily, FP (fluticasone propionate) 100 mcg twice-daily, and placebo.  A total 
of 601 adult and adolescent patients with persistent asthma, uncontrolled on non-ICS 
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5.2 Review Strategy 

This clinical review will focus on those studies which are clinically relevant to 
demonstration of the efficacy and safety of FF 100 mcg and 200 mcg. The dose-
ranging studies have been previously reviewed in detail as part of the Breo Ellipta 
application for COPD (NDA 204275), and are summarized in Section 4.4.2. 

The protocols of the confirmatory trials are described in Section 5.3.  The efficacy and 
safety results of the confirmatory trials are reviewed in Section 6 and Section 7, 
respectively. Any supportive efficacy and safety data generated from other trials are 
reviewed in the applicable efficacy or safety section. 

5.3 Discussion of Individual Studies/Clinical Trials 

5.3.1 Clinical Studies in Support of FF 100 mcg 

5.3.1.1 Study FFA112059 

Administrative Information: 
	 Study Title: A randomized, double-blind, double-dummy, placebo controlled (with 

rescue medication), multicenter study to evaluate the efficacy and safety of 
fluticasone furoate inhalation powder in the treatment of persistent asthma in 
adults and adolescents 

 Study Dates: 6/30/10-1/16/12 
 Study Sites: US (197), Poland (61), Romania (41), Germany (24), Belgium (20) 
 Study Report Date: April 2012 

Objectives/Rationale 

Primary: 
	 Efficacy and safety of FF 100 mcg administered once daily in the evening in 

adolescent and adult subjects 12 years of age and older with persistent bronchial 
asthma 

Study Design and Conduct 

Overview: 
FFA112059 was a 24-week multicenter, randomized, placebo controlled (with rescue 
medication), double-blind, double-dummy, parallel group study. Subjects who met 
eligibility criteria entered in a 4-week run-in period while remaining on their ICS 
medication and receiving albuterol/salmeterol for rescue. During the study, subjects 
maintained an electronic diary for twice daily PEF, asthma symptom score, and rescue 
medicine use. Subjects received a telephone call after visit 1 to ensure compliance, and 
subjects who were found to be compliant entered into visit 2. At visit 2, subjects were 
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Study Population 

Inclusion Criteria 

 Male or female subjects ≥ 12 years of age at visit 1
	
 Asthma diagnosis per NIH definition for at least 12 weeks with
	

 FEV1 40-90% at visit 1 based on NHANES III 
 Post SABA >12% and >200 mL reversibility of FEV1 
 On a stable dose of ICS for at least 4 weeks prior to visit 1 

Exclusion Criteria 
 History of life-threatening asthma in the past 10 years 
 Unresolved respiratory infection in the past 4 weeks prior to visit 1 that led to a 

change in asthma medication or status 
 Asthma exacerbation requiring oral corticosteroids or overnight hospitalization 

within 6 months prior to visit 1 
 Concurrent respiratory disease or any clinically significant uncontrolled condition 
 No visual evidence of candidiasis at visit 1 
 Could not have used any investigational drug within 30 days prior to visit 1, or 

within five half-lives of the prior investigational drug 
 Could not have used inhaled tobacco products in the 3 months prior to screening 

or have historical use of ≥10-pack years 
 Severe milk protein allergy or specific drug allergies, or used prohibited 

medications as listed below within the specified time periods 
o	 Within 12 weeks of visit 1 and during the study: 

 Systemic steroids 
 Xolair 

o	 Within 4 weeks of visit 1 and during the study: 
 Inhaled, oral, or transdermal long-acting beta 2-agonists 
 Combination therapy containing long-acting beta 2-agonists and 

ICS for asthma 
o	 Following the morning of visit 1 and during the study: 

 Theophyllines 
 Anti-leukotrienes including suppression of leukotriene production 

and antagonists 
 Anticholinergics 
 Ketotifen 
 Nedocromil sodium 
 Sodium cromoglycate 

o	 Up to and including the morning of randomization (visit 2): 
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 Inhaled corticosteroids: Subjects must have been maintained on a 
stable dose for 4 weeks prior to visit 1 and throughout the run-in 
period 

o	 Subjects could not concurrently use any other prescription or over-the-
counter medication which may affect the course of asthma, or affect ICS 
metabolism (visit 1 to visit 9 inclusive), such as cytochrome P450 3A4 
inhibitors or β-adrenergic blocking agents 

 Not have been previously treated with FF or FF/Vilanterol 
 No subject was permitted to perform night shift work for 1 week prior to visit 1 

until completion of the study treatment period 

Randomization Criteria 
At the end of the run-in period (visit 2), a subject was eligible to enter the treatment 
period of the study if they met the following criteria: 

	 Evening pre-dose FEV1 between 40%-90% of their predicted normal 
	 Symptoms of asthma (a score of ≥1 on the daytime or nighttime asthma 

symptom scores) and/or daily albuterol/salbutamol on at least 4 of the last 7 
consecutive days of the run-in period 

 Compliance with baseline medication on at least 4 of the last 7 consecutive days 
of run-in 

 Compliance with completion of the daily diary 

Subjects were not eligible for randomization to double-blind treatment if they met any of 
the following criteria: 

 Evidence of clinically significant abnormal laboratory tests during visit 1 which 
were still abnormal upon repeat testing 

 Changes in asthma medication (excluding albuterol/salbutamol inhalation aerosol 
provided at visit 1) 

	 Upper or lower respiratory tract infection that led to a change in asthma 
management or, in the opinion of the investigator, was expected to affect the 
subject’s asthma status 

	 Evidence of a severe exacerbation, defined as requiring the use of systemic 
corticosteroids for at least 3 days or an in-patient hospitalization or emergency 
department visit due to asthma that required systemic corticosteroids 

	 Clinical visual evidence of oropharyngeal candidiasis 

Withdrawal Criteria 
Reasons for withdrawal included: 

 Subject experienced an adverse event 
 Subject was lost to follow-up 
 Subject experienced a protocol violation 
 Subject experienced lack of efficacy 
 The Sponsor terminated the study 
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 Non-compliance
	
 Pregnancy
	
 Abnormal liver function test
	
 Abnormal laboratory results
	

A subject who met any of the following criteria was also to be withdrawn from the study: 

	 FEV1 below the FEV1 stability limit value (calculated as best pre-
salbutamol/albuterol FEV1 at visit 2 x 80%)
	

	 During the 7 days immediately preceding any visit, the subject experienced either 
at least 4 days in which the PEF fell below the PEF stability limit (calculated as 
the mean morning PEF from the available 7 days preceding Visit 2 x 80%) or at 
least 3 days in which ≥12 inhalations/day of albuterol/salbutamol were used 

	 Subjects who experienced a protocol-defined severe exacerbation 
	 Clinical asthma worsening, which in the opinion of the investigator required 

additional asthma treatment other than study medication or study supplied 
albuterol/salbutamol 

	 When liver chemistry threshold criteria were met 
o	 ALT ≥3xULN and bilirubin ≥2xULN (>35% direct bilirubin) 
o	 ALT ≥8xULN 
o	 ALT ≥5xULN, but <8xULN that persists for ≥2 weeks 
o	 ALT ≥3xULN if associated with the appearance or worsening of symptoms 

of hepatitis or hypersensitivity such as fatigue, nausea, vomiting, right 
upper quadrant pain or tenderness, fever, rash, or eosinophilia 

o	 ALT ≥5xULN, but <8xULN and cannot be monitored weekly for >2 weeks 

Permitted medications 
 SABA 
 Stable dose, for at least 4 weeks prior to visit 1, of an ICS 
 Decongestants 
 Intranasal corticosteroids 
 Immunotherapy was permitted provided it was initiated 4 weeks prior to visit 1 

and the subject remained in the maintenance phase for the duration of the study 
 Topical corticosteroids (≤1% hydrocortisone cream) 
 Non-corticosteroid containing creams 
 Short-acting and long-acting antihistamines 
 Antihistamine eye drops 

Study Treatments 

Treatment groups were as follows: 
 FF 100 mcg NDPI once daily in the evening/placebo diskus twice daily 
 FP 250 mcg twice daily/placebo NDPI once daily in the evening 
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	 Placebo diskus twice daily/placebo NDPI once daily in the evening 

All treatments were double-blinded. The FF 100 mcg NDPI single-strip formulation used 
was the to-be-marketed product. For the placebo, the NDPI and diskus contained the 
same foil packs with the active drug moieties removed and all other excipients 
remaining the same. 

Compliance 

Compliance was assessed by reviewing the dose counter on the NDPI and the diskus, 
and subjects who were not compliant were counselled on appropriate dosing of study 
drug. 

Efficacy Endpoints 

Primary Endpoint 
	 Mean change from baseline in clinic visit trough evening (between 5 pm and 1 

pm, pre-bronchodilator and pre-dose) FEV1 at the end of the 24-week treatment 
period 

Nominated Powered Secondary Endpoint 
 Mean change from baseline in the percentage of rescue-free 24-hour periods 

during the 24-week treatment period 

Secondary Endpoints 
 Mean change from baseline in daily trough (pre-dose and pre-rescue 

bronchodilator)
	
 PM PEF averaged over the 24-week treatment period
	
 Mean change from baseline in daily AM PEF averaged over the 24-week 


treatment period 
 Mean change from baseline in the percentage of symptom-free 24-hour periods 

during the 24-week treatment period 
 Change from baseline in total AQLQ (+12) score at the end of week 12 and to the 

end of the 24-week treatment period 

Other Endpoints 
 Change in Asthma Control Test (ACT) score from baseline (visit 2), at the end of 

week 12 (visit 6) and at the end of the 24-week treatment period (visit 9) 
 The number of withdrawals due to lack of efficacy during the 24-week treatment 

period 
 Global assessment of change at the end of week 4 (visit 4), week 12 (visit 6), and 

24 weeks’ of treatment (visit 9) 

27
	

Reference ID: 3595475 



Clinical Review 
Tracy Kruzick, MD MPH 
NDA 205625 
Arnuity Ellipta (Fluticasone furoate) 

	 Unscheduled healthcare contacts/resource utilization (for severe asthma
	
exacerbations and other asthma-related health care)
	

Safety Endpoints 

 Incidence of AEs 
 Incidence of severe exacerbations 
 Incidence of oral and oropharyngeal candidiasis 
 Liver function safety assessments at screening (visit 1), week 12 (visit 6), and at 

week 24 (visit 9) or early withdrawal 
 24-hour urine cortisol excretion collected for assessment at visit 2 and at the end 

of week 24 (visit 9) 

Statistical Plan 

The Sponsor planned to randomize a total of 330 subjects into this study in a ratio of 
1:1:1 giving 110 randomized subjects per arm. It was assumed that 5% of subjects 
would withdraw within the first 2 weeks and not contribute to the analysis which would 
yield 104 evaluable subjects per arm. 

The overall power of the study to detect treatment differences across the specified 
treatment comparison of FF versus placebo for the primary endpoint and the nominated 
powered secondary endpoint was 90%. 

The primary population for all analyses of efficacy measures, excluding urinary cortisol 
analyses, was the intent-to-treat (ITT) population. This population comprised all subjects 
randomized to treatment who received at least one dose of study medication. 

For the analysis of the primary treatment comparison of change from baseline in clinic 
visit trough FEV1 at the end of the 24-week treatment period between FF 100 once daily 
versus placebo was derived using last observation carried forward (LOCF). Statistical 
analysis was performed using Analysis of Covariance (ANCOVA) with effects due to 
baseline FEV1, region, sex, age, and treatment group. The primary treatment 
comparison was also analyzed using a mixed model repeated measures model 
(MMRM). 

Protocol Amendment 

A single protocol amendment was made effective date January 28, 2011 and applied to 
all sites except those in Belgium. The amendment broadened the entry criteria and 
allowed for re-screening of individuals who previously did not qualify: 

	 FEV1 entry criteria changed from 60% to 90% of their predicted normal to 40% to 
90% of their predicted normal 
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 Changing the requirement for subjects to be on ICS medication for 12 weeks 
prior to visit 1 and on a stable dose for 4 weeks prior to visit 1 to subjects 
needing to have been on a stable dose for at least 4 weeks prior to visit 1 

 Allowing inclusion of subjects who were currently symptomatic on mid-dose ICS 

5.3.1.2 Study HZA106827 

Administrative Information: 
	 Study Title: A randomized, double-blind, placebo-controlled (with rescue 

medication), parallel group multi-center study of fluticasone furoate/GW642444 
inhalation powder and fluticasone furoate Inhalation powder alone in the 
treatment of persistent asthma in adults and adolescents 

 Study Dates: 8/20/2010-10/19/2011 
 Study Sites: US (196), Poland (124), Romania (89), Ukraine (83), Germany (67), 

Japan (50) 
 Study Report Date: April 2012 

Objectives/Rationale 

Primary: 
	 To compare the efficacy and safety of FF/VI inhalation powder 100/25 mcg and 

FF 100 mcg both administered once-daily in the evening in adolescent and adult 
subjects, 12 years of age and older, with persistent bronchial asthma over a 12-
week treatment period 

Reviewer’s comment:  This study was part of the FF/VI development program, but 
because it also contains a placebo treatment group, was used by the sponsor to support 
the efficacy/safety of FF 100 mcg vs. placebo. 

Study Design and Conduct 

Overview: 
This was a 12-week, multi-center, randomized, double-blind, placebo-controlled (with 
rescue medication), parallel group study. Subjects meeting all the eligibility criteria 
during visit 1 entered a four-week run-in period. At visit 3 (end of run-in), subjects were 
stratified according to their concurrent asthma medication (ICS or ICS/LABA). Once 
stratified, subjects were randomized to one of the following treatments via the NDPI for 
12 weeks: 

 FF/VI (100 mcg/25 mcg) once daily in the evening
	
 FF (100 mcg) once daily in the evening
	
 Placebo once daily in the evening
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Withdrawal Criteria
	
Withdrawal criteria were the same as for Study FFA112059.
	

Permitted Medications 
Permitted medications were similar to Study FFA112059 with the exception of no 
allowance of antihistamine eye drops. 

Study Treatments 

Treatment groups were as follows: 
 FF 100 mcg one inhalation once daily in the evening via NDPI 
 FF/VI 100/25 mcg one inhalation once daily in the evening via NDPI 
 Placebo one inhalation once daily in the evening via NDPI 

All treatments were double-blinded. The FF 100 mcg NDPI double-strip formulation that 
was used is not the to-be-marketed drug product. For the placebo, the NDPI contained 
the same foil packs with the active drug moieties removed with all other excipients 
remaining the same. 

Compliance 

Compliance was assessed by reviewing the dose counter on the NDPI at visits 4-7, and 
subjects who were not compliant were counselled on appropriate dosing of study drug. 

Efficacy Endpoints 

Co-primary Endpoints 
 Mean change from baseline in clinic visit trough (pre-bronchodilator and pre-

dose) FEV1 at the end of the 84-week treatment period 
	 Weighted mean serial FEV1 over 0-24 hours post-dose calculated in a subset of 

subjects at the end of the 84-day double-blind treatment period. 24-hour serial 
FEV1 included post-dose assessments after 5, 15, 30 minutes and 1, 2, 3, 4, 5, 
12, 16, 20, 23 and 24 hours 

Powered Secondary Endpoint 
 Mean change from baseline in the percentage of rescue-free 24-hour periods 

during the 12-week treatment period 

Secondary Endpoints 
 Change from baseline in the percentage of symptom-free 24-hour periods during 

the 12-week treatment period 
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 Change from baseline in total AQLQ (+12) score at the end of 12-week treatment 
period 

 The number of withdrawals due to lack of efficacy during the 12-week treatment 
period 

Other Endpoints 
 Clinic visit 12-hour FEV1 at the end of the 84-day treatment period and was 

assessed in the subset of subjects that were performing serial FEV1 
assessments 

 Weighted mean serial FEV1 over 0-24 hours post-dose calculated in a subset of 
subjects on day 0 

 Weighted mean serial FEV1 over 0-4 hours post-dose calculated in the subset of 
subjects that were performing serial FEV1 assessments, on day 0 and day 84 

 Time to onset of bronchodilator effect taken from serial measurements at visit 3 
 Mean change from baseline in daily AM PEF averaged over the 12-week 

treatment period 
 Mean change from baseline in daily PM PEF averaged over the 12-week 

treatment period 
 Change from baseline in Asthma Control Test (ACT) at the end of the 12-week 

treatment period 
 Global Assessment of Change at the end of 4, 8, and 12 weeks of treatment 
 Unscheduled healthcare contacts/resource utilization (for severe asthma 

exacerbations and other asthma-related health care) 
 Inhaler-use assessment at randomization, at the end of 2 weeks and 4 weeks of 

treatment 
 Ease of use questions on inhaler at end of 4 weeks of treatment 

Safety Endpoints 

 Incidence of adverse events throughout the 12-week treatment period 
 Incidence of severe asthma exacerbations throughout the 12-week treatment 

period 
 Incidence of oropharyngeal candidiasis assessed by examination of the 

oropharynx at all clinic visits, including early withdrawal 
 Clinical chemistry before and after the 12-week treatment period 
 Serum potassium and glucose pre-dose on day 0 and 5-20 minutes post dose 

(Tmax for VI) on the first and last day of dosing in subset of subjects performing 
serial FEV1 assessments. Subjects were fasted for ≥ 4 hours prior to blood draw. 
The following endpoints were derived: 

o	 change from baseline in potassium at day 0 and day 84 
o	 change from baseline in glucose at day 0 and day 84 

	 Liver function safety assessments at screening (visit 1) and week 12 (visit 7) or 
early withdrawal visit 
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 24-hr urine cortisol excretion assessment before and at the end of the 12-week 
treatment period 

 Vital signs (including pulse and blood pressure) were assessed at all clinic visits 
prior to dosing in all subjects. The following endpoints were derived: 

o change from baseline in systolic blood pressure (BP) at day 84 
o change from baseline in diastolic BP at day 84 
o change from baseline in pulse rate at day 84 

 12-lead ECG before dosing on day 0 and day 84 in all subjects 
 In addition, for subjects NOT performing serial FEV1 measurements (~40%) 12-

lead ECG was also performed post-dose at Tmax (5-20 minutes for VI) on the 
first and last day of dosing (day 0 and day 84) to derive the mean QTc and 
change from baseline in mean QTc 

Statistical Plan 
Approximately 570 subjects were randomized in a ratio of 1:1:1 to give 190 randomized 
subjects per arm. The sample size calculation assumed a 5% withdrawal rate in the first 
2 weeks of the study and a 15% withdrawal rate over the whole treatment period of the 
study. This ensured 180 subjects per arm who contributed to the analysis of trough 
FEV1 and the analysis of % rescue-free 24-hour periods. 60% of all randomized 
subjects had serial FEV1 measurements at week 12 if they completed the treatment 
period. A 15% withdrawal rate ensured 96 subjects per arm who contributed to the 
analysis of weighted mean serial FEV1 over 0-24 hours at week 12. 

The overall power of the study to detect treatment differences across the specified 
treatment comparisons for the co-primary endpoints and the nominated secondary 
endpoint was 83%. 

The primary population for all analyses of efficacy and safety measures (excluding 
urinary cortisol analyses) was the ITT population which was comprised of all subjects 
who were randomized to treatment and who received at least one dose of study 
medication. 

The primary analysis for both co-primary endpoints was performed using an Analysis of 
Covariance (ANCOVA) model allowing for the effects due to baseline (pre-dose 
measurement on day 0) FEV1, region, sex, age and treatment group. Estimated 
treatment differences for treatment comparisons were presented together with 
95% Confidence Intervals (CIs) for the mean differences and p-values for comparisons, 
as appropriate. 

For the analysis of trough FEV1, Last Observation Carried Forward (LOCF) was used to 
impute missing data. A supporting analysis was also performed using a Repeated 
Measures Mixed Model. Missing data were not implicitly imputed in this analysis; 
however, all non-missing data for a subject were used within the analysis to estimate 
the day 84 treatment effects. 
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Protocol Amendment 

The original protocol was amended twice: 
 August 31, 2010 

o	 Applied to all sites 
o	 Added a new European Union and International Medical Monitor 
o Extended the pre-dose FEV1 and dosing timeline from 5 to 30 minutes 

 April 6, 2011 
o	 Only applied to sites in Poland 
o	 Allowed adolescent subjects to be considered for study participation in 

order to meet the elements of the PIP agreed with by the EMA to 
randomize at least 68 adolescent subjects 

5.3.2 Clinical Studies in Support of FF 200 mcg 

5.3.2.1 Study FFA114496 

Administrative Information: 
	 Study Title: A randomized, double-blind, multicenter study to evaluate the 

efficacy and safety of inhaled fluticasone furoate in the treatment of persistent 
asthma in adults and adolescents currently receiving mid to high strength inhaled 
corticosteroids 

 Study Dates: 9/12/11-10/3/12 
 Study Sites: US (55), Argentina (83), Russia (38), Mexico (23), France (1), Chile 

(38)
	
 Study Report Date: May 28, 2013
	

Objectives/Rationale 

Primary: 
 To evaluate the efficacy and safety of inhaled FF (100 mcg and 200 mcg) 

administered OD in the evening in adolescent and adult subjects 12 years of age 
and older with persistent asthma over a 24-week treatment period 

Secondary: 
 To characterize the population pharmacokinetics of FF in subjects with persistent 

asthma 
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Reviewer’s Comment: This study was designed appropriately to demonstrate the benefit 
of the FF 200 mcg over 100 mcg dose. 

Study Population 

The inclusion criteria were similar to Study FFA112059 with the exception that subjects 
were to be on a stable mid-to-high strength dose and regimen of ICS for at least four 
weeks prior. Exclusion criteria, randomization criteria, withdrawal criteria, permitted and 
prohibited medications were the same as Study FFA112059. 

Study Treatments 

Treatment groups were as follows: 
 FF 100 mcg one inhalation once daily in the evening via NDPI 
 FF 200 mcg one inhalation daily in the evening via NDPI 

All treatments were double-blinded. Both doses of FF were the single-strip, to-be-
marketed drug product. 

Compliance 

Compliance was assessed by reviewing the dose counter on the NDPI at visits 3-8, and 
subjects who were not compliant were counselled on appropriate dosing of study drug. 

Efficacy Endpoints 

Primary Efficacy Endpoint 
 Change from baseline in evening clinic visit pre-bronchodilator, pre-dose (trough) 

FEV1 at the end of the 24-week treatment period 
o	 FEV1 was measured electronically by spirometer in the evening at all 

clinic visits (visits 1 to 8) between 5 PM and 11 PM 
o	 The highest of three technically acceptable measurements were recorded 

Secondary Efficacy Endpoints 
 Change from baseline in the percentage of rescue-free 24-hour periods during 

the 24-week treatment period 
 Change from baseline in daily PM PEF, averaged over the 24-week treatment 

period 
 Change from baseline in daily AM PEF, averaged over the 24-week treatment 

period 
 Change from baseline in the percentage of symptom-free 24-hour periods during 

the 24-week treatment period 
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Other Efficacy Endpoints 
 Change from baseline in ACT score at the end of the 24-week treatment period 
 Percentage of subjects controlled, defined as an ACT score ≥20, at the end of 

the 24-week treatment period or EW 
 Incidence of protocol defined severe exacerbations throughout the 24-week 

treatment period 
 Unscheduled healthcare contacts/resource utilization for severe asthma 

exacerbations and other asthma-related healthcare
	
 Inhaler use assessment at the end of 2 and 4 weeks of treatment
	
 Ease of use questions on the DPI at the end of 4 weeks of treatment
	

Safety Endpoints 

 Incidence of adverse events throughout the 24-week treatment period 
 Clinical laboratory tests at screening and Week 24 or EW 
 Liver function safety assessments at screening and Week 24 or EW 
 24-hour urine cortisol excretion collected for assessment at end of run-in (Visit 2) 

and at the end of Week 24 

Statistical Plan 

A total of 220 randomized subjects (110 subjects per arm) were expected to give 
104 evaluable subjects per arm. This sample size would ensure the half-width of the 
95% confidence interval (CI) was no larger than 110.1 mL providing an estimated mean 
treatment difference between treatment groups in change from baseline in PM FEV1 at 
the end of the 24-week treatment period. 

The overall power of the study to detect treatment differences across the specified 
treatment comparisons for the co-primary endpoints and the nominated secondary 
endpoint was 83%. 

The safety population comprised all subjects randomized to treatment who received at 
least one dose of study medication. This population was used for all safety measures 
(with the exception of 24-hour urinary cortisol excretion).The Intent-to-Treat (ITT) 
population comprised all subjects in the Safety Population except for the subjects of 
Investigator 040688, due to GCP compliance issues at this site identified during a site 
audit for previous studies. This population constituted the primary population for all 
efficacy measures. 

The analysis of the primary efficacy endpoint of change from baseline in evening 
(trough) FEV1 at the end of the 24-week treatment period was performed using an 
ANCOVA model allowing for the effects due to baseline FEV1, region, sex, age, and 
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treatment group. Last Observation Carried Forward (LOCF) was used to impute missing 
data. The adjusted means for each treatment and the estimated treatment differences 
for the treatment comparison were presented with 95% CI for the differences. Adjusted 
means for each treatment were plotted along with the corresponding 95% CIs. 

Protocol Amendment 

The original protocol was amended twice: 
 November 2011 

o	 Clarification in the Time and Events table and in the body of the protocol 
that chemistry and hematology samples were collected at the early 
withdraw visit, plus administrative edits 

o	 Added clarification in Section 5.6.1.2 Non-Asthma Medications, Intranasal 
Corticosteroids indicating that the use of fluticasone furoate 4 weeks prior 
to visit 1 was not allowed 

o	 In Section 6.3.3. Adverse Events, clarification was added to explain that 
the medical conditions diary was dispensed and reviewed at each visit and 
that the site staff needed to review and record as necessary 

o	 Appendix 4 was added to detail the laboratory analyses collected during 
the study
	

 January 2012
	
o	 At the request of the French EC 
o	 Specified French sites would not participate in the PK portion of the 

protocol 

5.3.3.2 Study HZA106829 

Reviewer’s Comment: The study was designed as a non-inferiority trial for FF 200 
versus FP 500.  It provides important information for providers who want to switch their 
patients from FP to FF, as the doses are 5-fold different. The results of this study will be 
included in the product label as they are clinically relevant to providers. 

Administrative Information: 
	 Study Title: A Randomized, Double-Blind, Parallel Group, Multicenter Study of 

fluticasone furoate/GW642444 inhalation powder, fluticasone furoate inhalation 
powder alone, and fluticasone propionate alone in the treatment of persistent 
asthma in adults and adolescents 

 Study Dates: 6/10/10-10/18/11 
 Study Sites: Russia (163), US (143), Romania (117), Germany (66), Poland 

(61), Japan (36) 
 Study Report Date: April 30, 2012 

42
	

Reference ID: 3595475 









Clinical Review 
Tracy Kruzick, MD MPH 
NDA 205625 
Arnuity Ellipta (Fluticasone furoate) 

stable ICS dose equivalent to FP 500 mcg twice daily or a mid-dose combination 
product equivalent to Advair 250/50 twice daily for at least four weeks prior to visit 1. 
Exclusion criteria, randomization criteria, withdrawal criteria, permitted and prohibited 
medications were similar to Study FFA112059. 

Study Treatments 

Treatment groups were as follows: 
 FF/VI 200/25 mcg inhalation powder via NDPI once daily in the evening plus 

placebo diskus twice daily 
 FF 200 mcg via NDPI once daily in the evening plus placebo diskus twice daily 
 FP 500 mcg via diskus twice daily plus placebo NDPI once daily in the evening 

All treatments were double-blinded. The FF 200 mcg NDPI double-strip formulation that 
was used is not the to-be-marketed drug product. For the placebo, the NDPI contained 
the same foil packs with the active drug moieties removed and all other excipients 
remaining the same. For the diskus placebo, only lactose was used. 

Compliance 

Compliance was assessed by reviewing the dose counter on the NDPI and diskus at 
visits 4-10, and subjects who were not compliant were counselled on appropriate dosing 
of study drug. 

Efficacy Endpoints 

Co-primary Endpoints 
 Mean change from baseline in clinic visit trough (pre-bronchodilator and pre-

dose) FEV1 at the end of the 168-day (24 week) treatment period 
	 Weighted mean serial FEV1 over 0 to 24 hours post-dose, calculated in a subset 

of subjects performing serial FEV1 at the end of the double-blind treatment 
period 

FEV1 was measured in the evening at clinic visit 1, and visits 3 to 10 between 5:00 PM 
and 11:00 PM electronically by spirometry. The highest of three technically acceptable 
measurements was recorded. 

Nominated Powered Secondary Endpoint 
 Mean change from baseline in the percentage of rescue-free 24-hour periods 

during the 24-week treatment period 
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Secondary Endpoints 
 Change from baseline in the percentage of symptom-free 24-hour periods during 

the 24-week treatment period 
 Change from baseline in total AQLQ (+12) score during 12 and 24 weeks of 

treatment 

Other Endpoints 
 Clinic visit 12 hour FEV1 at the end of the 168-day treatment period and was 

assessed in the subset of subjects that were performing serial FEV1 
assessments 

 Weighted mean serial FEV1 over 0 to 4 hours post-dose calculated in the subset 
of subjects performing serial FEV1 on Day 168 

 Mean change from baseline in daily AM PEF averaged over the first 12 weeks 
and over the 24-week treatment period 

 Mean change from baseline in daily PM PEF averaged over the first 12 weeks 
and over the 24-week treatment period 

 The number of withdrawals due to lack of efficacy during the 24-week treatment 
period 

 Change from baseline in the Asthma Control Test (ACT) at the end of 12 and 24 
weeks of treatment 

 Global assessment of change at the end of 4, 12, and 24 weeks of treatment 
 Unscheduled healthcare contacts/resource utilization for severe asthma 

exacerbations and other asthma-related health care 

Safety Endpoints 

 Incidence of adverse events throughout the 24-week treatment period 
 Incidence of severe asthma exacerbations throughout the 24-week treatment 

period 
 Incidence of oropharyngeal candidiasis assessed by examination of the 

oropharynx at all clinic visits, including early withdrawal 
 Clinical chemistry before and after the 24-week treatment period 
 Liver function safety assessments at screening (visit 1), week 12 (visit 7), and 

week 24 (visit 10) or early withdrawal visit 
 24-hr urine cortisol excretion assessment before and at the end of the 24-week 

treatment period 
 Vital signs were assessed at all clinic visits prior to dosing in all subjects. The 

following endpoints were derived: 
o change from baseline in systolic blood pressure (BP) at Day 168 
o change from baseline in diastolic BP at Day 168 
o change from baseline in pulse rate at Day 168 
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	 12-lead EKG before dosing on Day 0 and Day 168 in all subjects before dosing 
and at the time of maximum plasma concentration following drug administration 
to derive the QTc 

Statistical Plan 
It was planned to randomize a total of 588 subjects into this study in a ratio of 1:1:1 
(196 subjects per arm). It was anticipated that there would be a 4% withdrawal rate for 
the first 2 weeks, which would still ensure 188 subjects per arm who contribute to the 
analysis of trough FEV1 and the analysis of % rescue-free 24-hour periods. Sixty 
percent of all randomized subjects would have had serial FEV1 measurements at week 
24 if they completed the treatment period. It was anticipated that 15% of subjects would 
withdraw over the entire treatment period of the study, which would still ensure that 99 
subjects per arm contributed to the analysis of weighted mean serial FEV1 over 0 to 24 
hours at week 24. 

The overall power of the study to detect treatment differences for both primary 
endpoints was 92%. 

The primary population for all analyses of efficacy measures and safety measures was 
the ITT population which was comprised of all subjects randomized to treatment who 
received at least one dose of study medication. 

The co-primary endpoints were derived by imputing any missing data with the last 
observation carried forward (LOCF). Statistical analysis was performed using an 
ANCOVA model. 

Protocol Amendment 

There were no protocol amendments to this study. 

6 Review of Efficacy 

Efficacy Summary 

The Applicant conducted a large clinical development program to support the efficacy of 
FF 100 mcg and FF 200 mcg for the maintenance treatment of asthma.  The 
development program included three 8-week dose ranging studies (discussed in 
Section 4.4.2), three confirmatory studies (FFA112059, HZA106827, FFA114496), and 
an additional study (HZA106829) which compared FF 200 mcg to fluticasone propionate 
(FP) 500 mcg BID.  The confirmatory studies ranged in duration from 12 to 24 weeks, 
with mean change from baseline in trough FEV1 as the primary efficacy endpoint. 
Additionally, studies HZA106827 and HZA106829 had co-primary endpoints of mean 
change from baseline in weighted mean serial FEV1 over 24-hours post-dose. 
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Clinical Studies in Support of FF 100 mcg 

Study FFA112059 was a 24-week trial that randomized 343 subjects.  The trial included 
a 4-week run in period during which the subjects were symptomatic while taking their 
usual low- to mid-dose inhaled corticosteroid therapy (i.e., fluticasone propionate 100 to 
500 mcg daily or equivalent). Mean baseline percent predicted FEV1 was approximately 
73% overall, and similar across each of the 3 treatment groups.  Thirty-five percent 
(35%) of patients on placebo and 19% of patients on FF 100 mcg failed to complete the 
24-week trial. The change in trough FEV1 from baseline to Week 24, or the last 
available on-treatment visit prior to Week 24, compared to placebo was assessed as the 
primary endpoint to evaluate the efficacy of FF 100 mcg.  The mean change from 
baseline to week 24 in trough FEV1 was statistically greater among patients receiving 
FF 100 mcg than among those receiving placebo (treatment difference from placebo 
146 mL; 95% CI 36, 257]).  

Study HZA106827 was a 12-week trial that evaluated the efficacy of FF 100 mcg on 
lung function in subjects with asthma compared with placebo. The combination of FF 
100 mcg and Vilanterol 25 mcg was also included as a treatment arm. Of the 
609 randomized subjects, 58% were female and 84% were Caucasian. The mean age 
was 40 years. The trial included a 4-week run-in period during which the subjects were 
symptomatic while taking their usual low- to mid-dose inhaled corticosteroid (fluticasone 
propionate 200 to 500 mcg/day or equivalent). Mean baseline percent predicted FEV1 

was approximately 70% in both treatment groups. Twenty-six percent (26%) of patients 
on placebo and 10% of patients on FF 100 mcg failed to complete the 12-week trial. 
The co-primary efficacy endpoints in this trial were change from baseline in trough 
FEV1 at Week 12 and weighted mean FEV1 (0-24 hours) at the end of the 12-week 
treatment period. FF 100 mcg once daily had statistically greater mean changes from 
baseline in trough FEV1 than placebo throughout the study. At Week 12 or the last 
available on-treatment visit prior to Week 12, the mean change from baseline in trough 
FEV1 was significantly greater among patients receiving FF 100 mcg once daily than 
among those receiving placebo (treatment difference from placebo: 136 mL and 95% 
CI: 51, 222). Lung function improvements were sustained over 24 hours. Compared 
with placebo at Week 12, the change from baseline in weighted mean FEV1 was 
significantly greater for FF 100 mcg (mean difference of 186 mL; 95% CI: 62, 310;). 

In general, secondary endpoints, such rescue medication use, also supported the 
primary endpoint. 

Clinical Studies in Support of FF 200 mcg 

Trial FFA114496 was a 24-week trial that evaluated the relative efficacy of FF 100 mcg 
and FF 200 mcg on lung function in subjects with asthma. Of the 219 randomized 
subjects, 68% were female and 87% were Caucasian. The mean age was 46 years. 
The trial included a 4-week run-in period during which the subjects were symptomatic 
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while taking their usual mid- to high-dose inhaled corticosteroid therapy (i.e., fluticasone 
propionate >250 to 1,000 mcg/day or equivalent). Mean baseline percent predicted 
FEV1 was approximately 68% overall and similar in the two treatment groups. Sixteen 
percent of patients on FF 100 mcg and 13% of patients on FF 200 mcg failed to 
complete the 24-week trial. The primary efficacy endpoint was mean change from 
baseline in trough FEV1 at Week 24. There were trends toward greater mean changes 
from baseline in the group receiving FF 200 mcg than the group receiving FF 100 mcg 
throughout the study (see Figure 3). At Week 24 or the last available on-treatment visit 
prior to Week 24, the mean change from baseline in trough FEV1 was 208 mL for FF 
100 mcg, as compared to 284 mL for FF 200 mcg (difference of 77 mL, 95% CI: -39, 
192). 

Trial HZA106829 was a 24-week trial that evaluated the efficacy of FF 200 mcg once 
daily and fluticasone propionate 500 mcg twice daily on lung function in subjects with 
asthma. The combination of fluticasone furoate 200 mcg and Vilanterol 25 mcg was 
also included as a treatment arm. Of the 586 randomized subjects, 59% were female 
and 84% were Caucasian. The mean age was 46 years. The trial included a 4-week 
run-in period during which the subjects were symptomatic while taking their usual mid-
to high-dose inhaled corticosteroid (fluticasone propionate 500 to 1,000 mcg/day or 
equivalent). If LABAs were used prior to screening, their use was discontinued during 
the run-in. Mean baseline percent predicted FEV1 was approximately 67% in both 
treatment groups. Both FF 200 mcg once daily and fluticasone propionate 500 mcg 
twice daily produced improvement from baseline in lung function. At Week 24, the mean 
change from baseline in trough FEV1 was 201 mL for FF 200 mcg once daily and 
183 mL for fluticasone propionate 500 mcg twice daily (treatment difference of 18 mL; 
95% CI: -66, 102). Lung function improvements were sustained over the 24-hour period 
following the final dose of FF 200 mcg. At Week 24, the change from baseline in 
weighted mean FEV1 was 328 mL for FF 200 once daily and 258 mL for fluticasone 
propionate 500 twice daily. 

Overall, the clinical development program establishes the efficacy of both FF 100 mcg 
and FF 200 mcg in the maintenance treatment of asthma. 

6.1 Indication 

The proposed indication for FF 100 mcg and 200 mcg is the maintenance treatment of 
asthma as prophylactic therapy in patients 12 years of age and older. 

6.1.1 Methods 

To support the proposed indication, the Applicant conducted a large clinical 
development program, which included both dose ranging and confirmatory trials. The 
focus of this section will be to describe the two confirmatory studies which support the 
efficacy of FF 100 mcg (FFA112059 and HZA106827) and the one confirmatory study 
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Figure 2. Repeated Measures Analysis of Change from Baseline in Trough FEV1 (L) (ITT 
population): Study FFA112059 

Source Data: Figure 6.3 
Note: Repeated Measures analysis adjusted for baseline, region, sex, age, treatment visit, visit by baseline interaction and 
visit by treatment interaction. 

Figure 3. Change from Baseline in Trough FEV1 (L) Using Repeated Measures Analysis (ITT 
population): Study HZA106827 
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Source: Figure 6.1 
Note: Analysis performed using ANCOVA with covariates of baseline, region, sex, age and treatment 
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7 Review of Safety 

Summary of Safety 

To evaluate the safety of FF 100 mcg and 200 mcg, the Applicant has submitted a large 
safety database. The pooled safety database includes ten phase 2 and 3 studies 
ranging from 8 to 76 weeks in duration which enrolled a total of 6,219 patients (including 
all comparator groups).  In the safety database, doses of FF studied ranged from 25 to 
800 mcg. The focus of this review will be the safety evaluation of FF 100 mcg and FF 
200 mcg as these are the two doses for which the Applicant seeks registration.  In the 
pooled safety database, 1663 subjects received FF 100 and 608 subjects received FF 
200. An adequate number of patients were exposed to both doses for up to 6 months 
and 1 year. 

The majority of the subjects were white and female, with a mean age of 41 years.  
Twenty-one percent (21%) of subjects were Hispanic.  The majority of subjects had 
asthma for 10 years or more, with a mean disease duration of 16.2 years. 

There were two deaths in the clinical development program, which are described below. 
Serious adverse events were infrequent in the clinical development program. The most 
common SAE was asthma exacerbation, and most cases were from the FF 100 group 
from trial HZA106837 which allowed for a more severe asthma history and was of the 
longest duration (up to 76 weeks). 

Drug discontinuation or withdrawal secondary to adverse events was also low in this 
clinical development program. In general, those adverse events that led to withdrawal 
are known to occur in asthma clinical development programs for ICS products. The 
most common adverse events were headache, nasopharyngitis, upper respiratory tract 
infection, bronchitis, oropharyngeal pain, and cough. There were no dose-dependent 
increases from FF 100 mcg to FF 200 mcg with respect to these common AEs. There 
were no clinically meaningful changes in laboratory parameters, vital signs, and or 
ECGs. 

Long-term safety of FF 100 mcg and FF 200 mcg was evaluated in trials HZA106837 
and HZA106839. respectively. Overall, the long-term safety data was consistent with 
the safety see in the clinical development program. 

Overall, the safety database is adequate, and no new safety signals were found for 
either the 100 mcg or 200 mcg dose of this ICS. 
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because it was administered in the asthma exacerbation study HZA106837 with a 
potential duration of up to 76 weeks. The duration of exposure was longest for the FF 
100 treatment arm (mean exposure 259.0). The extent of exposure to both FF 100 and 
200 mcg was adequate. 

Demographics 

The demographics of the safety database was similar to that described for the 
confirmatory trials in Section 6. The safety population was comprised predominantly of 
female Caucasian subjects, with a mean age of 40-41 years, who had asthma for over 
10 years. See Section 6.1.2 for specific demographic data. 

7.2.2 Explorations for Dose Response 

The inclusion of two doses of FF (100 mcg, 200 mcg) into the phase 3 trials allows for 
an exploration of dose dependency for ICS safety and is discussed throughout this 
review. 

7.2.3 Special Animal and/or In Vitro Testing 

No special animal or in-vitro testing was performed nor required for this application. 

7.2.4 Routine Clinical Testing 

Routine testing in this development program included serum chemistry including liver 
function tests, hematology, pregnancy testing, hepatitis B testing, and hepatitis C 
testing. Other testing, depending on the study, included serum IgE, pharmacogenetics, 
urinary cortisol, and 12-lead ECGs. 

Serum chemistry evaluation generally included measurements of albumin, alkaline 
phosphatase, alanine amino-transferase, aspartate amino-transferase, 
direct/indirect/total bilirubin, calcium, chloride, bicarbonate, creatinine, creatinine 
phosphokinase, gamma glutamyl transferase, glucose, phosphorus, potassium, total 
protein, sodium, urea nitrogen and uric acid. The hematology evaluation included 
hemoglobin, hematocrit, platelet count, white blood cell count, neutrophil, segmented 
neutrophils, basophils, eosinophils, lymphocytes and monocytes.  

7.2.5 Metabolic, Clearance, and Interaction Workup 

Data from three FF/VI clinical pharmacology studies have been used to support this 
submission. Study HZA111789 examined the effects of hepatic impairment, study 
HZA113970 examined the effects on renal impairment, and study HZA105548 
examined drug-drug interactions. The clinical impact of these studies is summarized in 

77
	

Reference ID: 3595475 







  

Clinical Review 
Tracy Kruzick, MD MPH 
NDA 205625 
Arnuity Ellipta (Fluticasone furoate) 

7.3.3 Dropouts and/or Discontinuations 

This section discusses rates of adverse events leading to study drug discontinuation or 
withdrawal; rates of overall study dropout are discussed in Section 6.1.3. The most 
frequent AEs leading to withdrawal were asthma exacerbations (N=3 (<1%) in the FF 
100 group, N=1 (<1%) in the FF 200 group, and N=1 (<1%) in the placebo group), 
dyspnea (N=1 (<1%) in the FF 100 group and N=1 (<1%) in the placebo group), and 
pneumonia (N=2 (<1%) in the FF 100 group, N=1 (<1%) in the FF 200 group, and N=1 
(<1%) in the placebo group). 

Overall, drug discontinuation or withdrawal secondary to adverse events was low in this 
clinical development program. In general, those adverse events that led to withdrawal 
are known to occur in asthma clinical development programs for ICS products. Review 
of the adverse events leading to dropout/discontinuation does not reveal any new safety 
signals. 

7.3.4 Significant Adverse Events 

Adverse events of special interest for ICS are discussed in Section 7.3.5.1. Rates of 
study drug discontinuation and withdrawals due to Adverse Events are discussed in 
Section 7.3.3. 

7.3.5 Submission Specific Primary Safety Concerns 

7.3.5.1 Adverse Events of Special Interest 

Adverse Events of Special Interest (AESI) related to ICS use were categorized as the 
following by the Sponsor: 

 Bone Disorders 
 Effects on Glucose 
 Hypersensitivity 
 Local Steroid Effects 
 Ocular Effects 
 Pneumonia and Lower Respiratory Tract Infection 

o Pneumonia 
o Lower Respiratory Tract Infection (excluding pneumonia)
	

 Systemic Corticosteroid Effects – Effect on HPA-Axis
	

These AESI are listed in Table 38 below. 
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7.4.3 Vital Signs 

A review of the vital sign data from the pooled safety database does not reveal any 
clinically meaningful differences among treatment groups. 

7.4.4 Electrocardiograms (ECGs) 

There were no ECG abnormalities observed in the key treatment groups in the pooled 
safety database. 

7.4.5 Special Safety Studies/Clinical Trials 

Data from the FF/VI trial HZA106851 is being used to support HPA-axis safety in this 
application. This was a 6-week, double-blind, placebo-and active-controlled study in 
asthmatic subjects to evaluate HPA axis suppression at the therapeutic doses. Fifty-six 
subjects each were given multiple, once daily inhalations of either FF/VI 100/25 or 
200/25, 58 subjects received placebo, and 15 subjects received placebo plus 
prednisolone 10 mg daily on the last 7 days of treatment. 0-24 hour weighted mean 
serum cortisol was assessed at baseline and at the end of a 6-week treatment period. 
The derived serum cortisol weighted means (0-24 h) were similar at baseline and 6 
weeks for placebo and the FF/VI groups (<3% change from baseline). 

Additionally, a PK/PD meta-analysis of 9 studies was conducted to characterize the 
relationship between FF AUC(0-24) and 24-hour weighted mean serum cortisol. The 
average estimate of FF AUC(0-24) required to reduce cortisol by 50% (AUC50) was 1,345 
pghr/mL, which is several-fold higher than average FF AUC(0-24) values observed at the 
therapeutic dose of fluticasone furoate 100 mcg (184 pghr/mL) in subjects with COPD. 

7.4.6 Immunogenicity 

Immunogenicity is not applicable to this product. 

7.5 Other Safety Explorations 

7.5.1 Dose Dependency for Adverse Events 

As noted in Section 7.2.2, the dose dependency for adverse events is discussed 
throughout this review. 

7.5.2 Time Dependency for Adverse Events 

GSK provided summary tables for adverse events with an onset during the first 6 
months of studies and with onset greater than 6 months after randomization for the two 
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long-term studies, HZA106837 and HZA113989.  An analysis of both reveals no 
difference in the most common adverse events. 

7.5.3 Drug-Demographic Interactions 

The application includes an analysis of adverse events by gender, age, and race. 
Overall, the same adverse events are reported by male and female patients as well as 
those ≤ 64 and > 65 years of age. A review of the data by race is limited by the low 
number of patients in non-white race groups; however no consistent pattern is evident in 
the pooled safety database. 

7.5.4 Drug-Disease Interactions 

The application includes an analysis of adverse events based on renal and hepatic 
impairment. The effect of renal impairment was assessed in trial HZA113970, an open-
label, non-randomized, PK and safety study. Systemic FF exposure was lower in severe 
renal impairment patients; at day 7, FF median AUC(0-24) and Cmax were 21% and 27%  
lower in subjects with severe renal impairment compared to subjects with normal renal 
function. No dose adjustments are recommended for subjects with renal impairment 

The effect of hepatic impairment was assessed in trial HZA111789, and the results 
indicate that FF exposure increases in patients with all severities of hepatic impairment. 
Mean percentage change in FF AUC for subjects with mild, moderate and severe 
hepatic impairment versus normal hepatic function were 34%, 83%, and 75%, 
respectively. The biggest observed PD change was a 34% decrease in serum cortisol 
with the 200 mcg dose in moderate hepatic impairment patients. This change in serum 
cortisol is similar to the level when 200 mcg FF is co-administered with ketoconazole 
(27%). As the magnitude of increased exposure for FF in hepatic impairment patients is 
similar to other inhaled corticosteroids and as there is no dose cap for patients on 
ketoconazole in combination with FF, at the time of this review, the clinical 
pharmacology team recommends making both FF 100 and 200 mcg doses available to 
moderate and severe hepatic impaired patients with cautionary labeling language. 

7.5.5 Drug-Drug Interactions 

Trial HZA105548 evaluated the effects of co-administration with ketoconazole. Co-
administration with ketoconazole resulted in modest increases in mean FF AUC(0-24) and 
Cmax (by 36% and 33%, respectively). Steroid-mediated systemic effects were observed 
with a 27% reduction in weighted mean serum cortisol (0-24 h). The labeling will 
indicate that caution should be exercised when considering co-administration with 
ketoconazole and other known strong CYP3A4 inhibitors, and per the clinical 
pharmacology team at the time of this review, no dose adjustment is recommended for 
FF when co-administered with ketoconazole. 
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HZA107118, and HPA axis study. GSK agreed and resubmitted the pediatric study plan 
as part of the NDA on January 22, 2014. The second submission was reviewed by 
PeRC on February 12, 2014 and found to be acceptable, with the request to change the 
reason for a waiver from ” to 
“clinical studies in this population are impractical.” 

(b) (4)

As of the 120-day safety update, 495 subjects have been randomized into the pediatric 
development program. 

7.6.4 Overdose, Drug Abuse Potential, Withdrawal and Rebound 

Given the nature of the drug components, drug abuse, withdrawal, and rebound are not 
anticipated for this drug product. Additionally, the mode of administration and low 
systemic bioavailability (14%) make abuse less likely.  However, theoretically, abrupt 
stoppage of excessive dosages of FF may result in an adrenal crisis. The product labels 
for other ICS-containing products contain warning language regarding this risk. 

7.7 Additional Submissions / Safety Issues 

7.7.1 120-day safety update 

GSK submitted its 120-day safety update on February 20, 2014, which includes all new 
clinical safety data from the clinical program from February 16, 2013 through January 1, 
2014. In general, the data from this safety update are similar to those seen within the 
initial NDA application. There were no additional deaths in any of the trials.  The 
adverse event profile reported in the safety update was similar to that which has been 
described in this review. No new safety signals were noted in the 120-day safety 
update. 

7.7.2 Long-term Safety 

Two studies provide long-term safety information for FF 100 and 200 mcg. The first, 
HZA106837, is a 76-week study examining FF 100/25 mcg once daily and FF 100 mcg 
once daily. The second, HZA106839, is a 52-week study examining FF/VI 100/25 mcg 
once daily, FF/VI 200/25 mcg once daily, and FP 500 mcg BID. 
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	 FF 100 via NDPI once-daily in the evening 

All treatments were double-blinded. The FF 100 mcg NDPI was the double-strip device, 
not the to-be-marketed drug device. 

Efficacy Endpoints 

Primary Efficacy Endpoint 
 Time to first severe asthma exacerbation 

Secondary Efficacy Endpoints 
 Rate of severe asthma exacerbation per subject per year 
 Change from baseline at week 36 in PM pre-dose trough FEV1 

o	 At visit 1, pre-dose FEV1 was measured at any time of day. For all other 
visits, pre-dose PM trough FEV1 was measured between 5:00 PM and 
11:00 PM. 

o	 The highest of three technically acceptable measurements was recorded 

Other Efficacy Endpoints 
 Characterization of severe asthma exacerbations through exploration of use of 

rescue medication ±14 days around the onset of a severe asthma exacerbation 
 Change from baseline in PM pre-dose trough FEV1 
 Proportion of subjects with an ACQ7 score of ≤0.75 at week 36 
 Proportion of subjects with an ACQ7 score of ≤0.75 at week 12 

Safety Endpoints 

 Number of hospitalizations due to severe asthma exacerbations 
 Number of emergency department/urgent care clinic visits due to severe asthma 

exacerbations 
 Number of unscheduled health care provider visits due to severe asthma 

exacerbations 
 Number of intubations due to severe asthma exacerbations 
 Incidence of adverse events throughout the treatment period 
 Pre-dose vital sign assessments at all visits 
 Liver safety assessments at screening, week 12, week 28, week 52 and last on 

treatment visit 
 Clinical chemistry and hematology laboratory evaluations for Japanese subjects 
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7.7.2.2 Study HZA106839 

Objectives/Rationale 
	 To assess the safety and tolerability of 12 months treatment with two strengths of 

inhaled FF/VI once-daily in the evening in subjects 12 years of age and older with 
asthma 

Study Design and Conduct 

Overview: 
HZA106839 was a multicenter, randomized, double-blind, double-dummy, active 
control parallel group safety study. After screening, subjects entered a 2-week run-in 
period followed by visit 2 at which point subjects stopped their usual asthma treatments 
and were randomized in a 2:2:1 ratio to receive one of the following three treatments: 
FF 100/25 mcg once daily, FF/VI 200/25 mcg once daily, or FP 500 mcg twice daily. 
Subjects attended nine on-treatment clinic visits (Visits 3, 4, 5, 6, 7, 8, 9, 10 and 11) 
occurring at Weeks 2, 4, 8, 12, 20, 28, 36, 44 and 52. A follow-up contact was 
performed 1 week after completing study medication. Total duration of study 
participation was planned to be up to a maximum of 55 weeks (including screening, 
treatment and follow up). Study assessments were similar to trial HZA106837 with the 
exception that ophthalmic assessments were done at baseline, 28 weeks, and end of 
study. 

Study Population 

Inclusion Criteria 
Inclusion criteria were similar the integrated studies in Section 5 with the exception of: 

 Subjects were to be on a dose of ICS equivalent to FP 200-1000 mcg/day or 
combination product equivalent for at least 4 weeks prior to visit 1 

Exclusion Criteria 
Exclusion criteria were similar the integrated studies in Section 5 with the exception that 
subjects could not have a history of life-threatening asthma 

Study Treatments 

Treatment groups were as follows: 
 FF/VI 100/25 mcg once daily 
 FF/VI 200/25 mcg once daily 
 FP 500 mcg twice daily 
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Safety Endpoints 
 Incidence of adverse events or of severe asthma exacerbations throughout the 

52-week treatment period 
 Laboratory assessments 
 24-hour urinary cortisol excretion 
 Oropharyngeal examinations 
 Vital signs 
 ECG assessments 
 Ophthalmic assessments 

7.7.2.3 Safety results for studies HZA106837 and HZA106839 

In trial HZA106837, overall incidence of AEs during treatment was 65% in the FF 100 
group and 63% in the FF/VI 100/25 group.. AEs leading to withdrawal occurred in 2% of 
subjects in each group. Post-treatment AEs occurred in ≤2% of subjects. On-treatment 
SAEs occurred in 3% of subjects in the FF 100 group and 4% of subjects in the FF/VI 
100/25 group. 

Two deaths occurred on-treatment (one in each treatment group) and one death 
occurred in the FF 100 mcg group post-treatment. The first subject that died on-
treatment was a 62-year-old male who developed pneumonia 114 days after starting 
treatment with FF 100 mcg. The subject was then hospitalized 2 days later and died. 
The second subject that died on-treatment was a 68-year-old female who died as the 
result of a motor vehicle accident. The subject that died post-treatment was a 65-year-
old male that was diagnosed with stage IV lung cancer 173 days after starting treatment 
with FF 100 mcg. He was withdrawn from the study at the time of diagnosis and died 91 
days later. 

The most frequently reported AEs during the treatment period in either treatment group 
were headache (18% in the FF 100 group and 19% in the FF/VI 100/25 group) and 
nasopharyngitis (13% in the FF 100 group and 15% in the FF/VI 100/25 group). 

Of the AEs of special interest, local corticosteroid effects (8% in the FF 100 and FF/VI 
100/25 groups) and lower respiratory tract infections excluding pneumonia (9% in the 
FF 100 group and 7% in the FF/VI 100/25 group) were the most common. 

In trial HZA106829, the results were similar for frequency and type of AEs, SAEs, and 
AEs leading to withdrawal. However, there were no deaths in trial HZA106829. 

Overall, the long-term safety data did not raise any new safety signals when compared 
to those seen in the shorter-term studies. 
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