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NDA/BLA Multi-disciplinary Review and Evaluation {NDA 208798-S08 Fluticasone proprionate 
(ArmonAir) and NDA 208799- (b) (4)S21 Fluticasone propionate/salmeterol (AirDuo)}

NDA/BLA Multi-Disciplinary Review and Evaluation 
Application Type Supplemental NDAs 

Application Number(s) 208798-S08 and 208799- (b) (4) S21 
Priority or Standard Priority 

Submit Date(s) December 21, 2020 
Received Date(s) December 21, 2020 
PDUFA Goal Date June 21, 2021 

Division/Office Division of Pulmonology, Allergy and Critical Care/ Office of 
Inflammation and Immunology 

Review Completion Date July 9, 2021 
Established/Proper Name NDA 208798: Fluticasone propionate (Fp) 

NDA 208799: Fluticasone propionate/salmeterol (FS) 
(Proposed) Trade Name Fp: ArmonAir Respiclick 

FS: AirDuo Respiclick and Digihaler 
Pharmacologic Class Fp: Inhaled corticosteroid 

FS: Inhaled corticosteroid and long-acting beta-agonist 
Code name 

Applicant Teva Branded Pharmaceutical Products 
Dosage form Dry powder inhaler 

Applicant proposed Dosing NDA 208798-S08 (Fp): 30 mcg and 55 mcg inhaled BID 
Regimen 

(b) (4) 

NDA 208799-S21 (FS): 55/14 mcg inhaled BID 
Applicant Proposed NDA 208798-S08 (Fp) Treatment of 

Indication(s)/Population(s) asthma in patients 4 years and older 
NDA 208799-S21 (FS): no change in proposed indication/ 
population 

Recommendation on NDA 208798-S08 (Fp): Approval 
Regulatory Action 

(b) (4) 

NDA 208799-S21 (FS): Approval 
Recommended NDA 208798-S08 (Fp): Treatment of asthma in 4 years and 

Indication(s)/Population(s) older 
(if applicable) (b) (4) 

NDA 208799-S21 (FS): Not applicable 
Recommended Dosing NDA 208798 S008 (Fp): One inhalation of FP 30 mcg or 55 mcg 

Regimen twice daily by oral inhalation 
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NDA/BLA Multi-disciplinary Review and Evaluation 
(ArmonAir) and NDA 208799-

{NDA 208798-S08 Fluticasone proprionate 
S21 Fluticasone propionate/salmeterol (AirDuo)} 

airway to allergens following sensitization causes mast cell degranulation and initiation of an 
inflammatory cascade. In non-allergic asthma, epithelial stimulation and initiation of 
inflammation can occur with viral or bacterial infections or exposure to noxious chemicals.3 

Diagnosis is based on the pattern of symptoms, response to therapy over time, and spirometry. 
Asthma is classified according to the frequency of symptoms, forced expiratory volume in one 
second (FEV1), and peak expiratory flow rate.4 2.2. Analysis of Current Treatment Options 

There are several drug classes available for use in patients with persistent asthma. These 
include inhaled corticosteroids (ICSs), inhaled long-acting beta-adrenergic agonists (LABAs) with 
concurrent ICS, combination inhaled corticosteroids and long-acting bronchodilators 
(ICS/LABA), a combination inhaled corticosteroid, long-acting beta agonist, and long-acting 
muscarinic antagonist (ICS/LABA/LAMA), leukotriene modifying drugs, methylxanthines, inhaled 
anticholinergics, anti-IL-5 monoclonal antibodies mepolizumab and reslizumab, anti-IL5 
receptor antibody benralizumab, anti-IL4 receptor antibody dupilumab, and anti-IgE antibody 
omalizumab. Historically, ICSs are considered to be the most effective treatment for persistent 
asthma and are used as the first drug when a maintenance treatment is necessary. When an 
adequate dose of ICS has not provided asthma control, a second drug, such as a LABA is often 
added, preferably for a limited time period with the intent of discontinuing the LABA if asthma 
control is achieved and maintained. In 2019, the Global Initiative for Asthma (GINA) treatment 
guidelines changed to advise the use of a combination of ICS-formoterolas rescue medication 
for as-needed use in mild intermittent asthma and in worsening asthma across all severities. It 
also advised as-needed ICS-formoterolas an alternative to daily low-dose ICS for persistent 
asthma (step 2). In 2020, the National Heart, Lung and Blood Institute’s (NHLBI) National 
Asthma Education and Prevention Program (NAEPP) Expert Panel Report-3 (EPR-3) incorporated 
the use of ICS-formoterol as advised in GINA to the US Asthma Management Guidelines.5  Since 
some patients with asthma use both an ICS and a LABA, these two drugs have been combined 
together in the same formulation and in the same device and marketed as combination 
products. There are several such combination products in the market in the United States. 
Examples include Advair Diskus and Advair HFA Inhalation Aerosol (both are a combination of 
fluticasone propionate and salmeterol), Symbicort (a combination of budesonide and 
formoterol fumarate), Dulera (a combination of mometasone furoate and formoterol 

3 Moore WC, Meyers DA, Wenzel SE, Teague WG, Li H, Li X, D'Agostino R, Jr., Castro M, Curran-
Everett D, Fitzpatrick AM, Gaston B, Jarjour NN, Sorkness R, Calhoun WJ, Chung KF, Comhair SA, 
Dweik RA, Israel E, Peters SP, Busse WW, Erzurum SC, Bleecker ER, National Heart L, Blood 
Institute's Severe Asthma Research P. Identification of asthma phenotypes using cluster analysis in 
the Severe Asthma Research Program. Am J Respir Crit Care Med 2010; 181: 315-323. 
4 Global Initiative for Asthma  (GINA): Global Strategy for Asthma Management and Prevention. 2020 
[Accessed January 15, 2021]. Available from: http://www.ginasthma.org. 
5 2020 Focused Updates to the Asthma Management Guidelines: A Report from the National 
Asthma Education and Prevention Program Coordinating Committee Expert Panel Working Group 
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fumarate), and Breo Ellipta (a combination of fluticasone furoate and vilanterol). 

Corticosteroids administered systemically at large doses have variety of serious adverse effects 
that are well known. Although ICS do not usually have the typical serious adverse effects 
associated with systemic corticosteroids because absorption from the inhaled route is limited, 
ICS are known to have systemic effects, such as changes in bone mineralization and an effect on 
linear growth in young growing children. ICS also have local adverse effects, such as oral 
candidiasis, and pneumonia in patients with COPD, particularly at high doses. 

Current medications approved for asthma are shown in Table 1. 

Table 1. Approved Asthma Medications 
Year

Class Generic Name Brand Name 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 

Combination inhaled 
corticosteroids/long-
acting bronchodilator 
(ICS/LABA) 
Anticholinergics 

Mometasone DPI/HFA 
Budesonide/formoterol 
Fluticasone/salmeterol 
Mometasone/formoterol 
Fluticasone/vilanterol 
Tiotropium 

Asmanex 
Symbicort 
Advair 
Dulera 
Breo Ellipta 
Spiriva 

2005 
2006 
2000 
2010 
2015 
2015 

Combination inhaled 
corticosteroids/long-
acting 
bronchodilator/long-
acting muscarinic 
antagonist 
(ICS/LABA/LAMA) 
Leukotriene modifiers 

Fluticasone furoate/umeclidinium/ 
vilanterol 

Montelukast 
Zaf irlukast 

Trelegy Ellipta 

Singulair 
Accolate 

2020 

1998 
1996 

Biologics 
Zileuton 
Omalizumab 
Mepolizumab 
Reslizumab 
Benralizumab 
Dupilumab 

Zyf lo 
Xolair (anti-IgE) 
Nucala (anti-IL5) 
Cinqair (anti-IL5) 
Fasenra (anti-IL5R) 
Dupixent (anti-
IL4R) 

1996 
2003 
2015 
2016 
2017 
2018 

Xanthines Theophylline Multiple 
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Year
Class Generic Name Brand Name Approved
Rapid Relief Medications 
Short-acting beta2-
adrenergic agonists 
(SABAs) 

Albuterol Sulfate ProAir 
Proventil 
Ventolin 

1981 

Vospire ER 
Levalbuterol Xopenex 1999 

Source: Drugs@FDA, accessed on May June 1, 2021, available at https://www.accessdata.fda.gov/scripts/cder/daf/ 
Abbreviations: DPI, dry powder inhaler; ER, extended release; HFA, hydrofluoroa kane; ICS, inhaled corticosteroid; Ig, 
immunoglobulin; IL, interleukin; LABA, long-acting bronchodilator; LAMA, long-acting muscarinic antagonist;SABA, short-acting 
beta2-adrenergic agonist 
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NDA/BLA Multi-disciplinary Review and Evaluation 
(ArmonAir) and NDA 208799-

{NDA 208798-S08 Fluticasone proprionate 
S21 Fluticasone propionate/salmeterol (AirDuo)} 

3 Regulatory Background 

3.1. U.S. Regulatory Actions and Marketing History 

Fluticasone propionate as Teva’s ArmonAir Respiclick and fluticasone propionate/salmeterol as 
Teva’s AirDuo RespiClick and Digihalers were initially approved on January 27, 2017 in patients 
≥12 years of age. 3.2. Summary of Presubmission/Submission Regulatory Activity 

Interactions relevant to this supplemental NDA are summarized here. At initial approval 
pediatric studies under PREA were waived for the <4-year-old population and two PREA 
Postmarketing Requirement (PMR) studies were issued. One was a 3-period, crossover study to 
determine the pharmacokinetic (PK) profile and tolerability of single doses of fluticasone 
propionate (Fp) inhalation powder multi-dose dry powder inhaler (MDPI) and fluticasone 
propionate/salmeterol xinafoate (FS) inhalation powder MDPI compared to Advair Diskus in 
patients with persistent asthma 4 through 11 years of age. The other was a 12-week, 
randomized, double-blind, placebo-controlled, efficacy and safety study of fluticasone 
propionate inhalation powder multidose dry powder inhaler (MDPI) compared with fluticasone 
propionate/salmeterol xinafoate inhalation powder MDPI in patients with persistent asthma 4 
through 11 years of age. The PREA PMR studies were identical between Fp NDA 208798 and FS 
NDA 208799 except for the number designation. For NDAs 208798 the PREA PMR studies were 
designated 3154-1 and 3154-2 for the PK/safety study and safety/efficacy study, respectively. 
For the FS NDA 208799, the studies were designated 3155-1 and 3155-2. 

A pediatric Written Request (WR) was also issued on November 17, 2017. The trial included in 
the pediatric WR was based on PMR 3154-2 and 3155-2 and was a randomized, placebo-
controlled, double-blind, parallel-group, 12-week study of two doses (30 and 55 mcg twice 
daily) of fluticasone propionate multi-dose dry powder inhaler, one dose of fluticasone 
propionate/salmeterol (55/14 mcg twice daily), and placebo. The objective of the trial was to 
evaluate the efficacy and safety of fluticasone propionate and fluticasone 
propionate/salmeterol multi-dose dry powder inhaler in pediatric patients ages 4 to 11 years 
with persistent asthma. The primary efficacy endpoint was to include the change from baseline 
in weekly average of the percent predicted trough morning FEV1 at Week 12 for fluticasone 
propionate multi-dose dry powder inhaler compared to placebo and the change from baseline 
in 1-hour post-dose percent predicted morning FEV1 at Week 12 for fluticasone 
propionate/salmeterol compared to fluticasone propionate. Other efficacy variables were to 
include spirometry, asthma symptom scores, asthma control, use of reliever medication, and 
the number of withdrawals for asthma exacerbation. Safety variables were to include adverse 
events, discontinuations due to adverse events, serious adverse events, vital signs (blood 
pressure and pulse), and physical examinations including oropharyngeal examinations. 

The WR was amended multiple times to extend the clinical trial report submission deadline to 
December 31, 2020, as well as to include the metered doses of the approved products. The 
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protocol was also amended on June 27, 2018 to increase the sample size from 
patients after blinded data monitoring  than initially 
assumed. 

(b) (4)

(b) (4) 

(b) (4) 

A pre-sNDA meeting held with the Applicant on Oct 15, 2019 to discuss results from the Trial 
30003. Relevant discussion points included the following: 

• FS trial data were not convincing at preliminary review as the comparison to Fp were 
not statistically significant for the first co-primary endpoint; and the contribution of 
salmeterol to the combination was not demonstrated. 

• To better support the efficacy of FS, the Applicant was advised to conduct an additional 
trial that could potentially be shorter than the completed trial, not necessarily placebo 
controlled, use clinic assessed spirometry, and potentially include pre-specified Bayesian 
approaches to decrease sample size. 

• With regard to Fp, while there were multiplicity issues given failure of the FS to Fp 
comparison, Fp comparisons versus placebo were for the second co-primary, pending 
review could potentially support an sNDA submission for Fp. 

• Home spirometry data acceptability would be a review issue.
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4 Significant Issues from Other Review Disciplines Pertinent to Clinical 
Conclusions on Efficacy and Safety 

4.1. Office of Scientific Investigations (OSI) 

No sites were inspected due to the low safety concern and the ongoing novel coronavirus SARS-
CoV-2 pandemic. 4.2. Product Quality 

The Chemistry, Manufacturing and Controls (CMC) review team recommended Approval for 
these efficacy supplemental NDAs from the CMC standpoint. For details please refer to the 
CMC review dated April 6, 2021. The executive summary of the CMC review is as follows: 

1) To support the registration of Fp MDPI 30 
(b) (4)

mcg, Teva has provided characterization data for 
the  scale registration/clinical batches (3.2.P.2.4. Drug Product Characterization Studies – 
Summary – 30 mcg). In addition, Teva has also provided the available 

(b) (4) 
stability data for three 30 

mcg batches manufactured at (up to 24 months and in-use stability for Batch RD1014 and 
RD1119, 1 month accelerated and 2 months in-use for AFR95A): 

• Teva’s claim for a categorical exclusion from the requirement of an Environmental 
Assessment is fully justified. 

• Dose proportionality is demonstrated for DCU, FPF and for APSD. 
• The drug product appears well-characterized. 
• Overall Manufacturing Inspection Recommendation is “APPROVE” (dated March 22, 

2021). 
• Teva’s proposal of a 24 month expiration dating period for the Fp MDPI 30 mcg, 60 

actuation drug product when stored with its protective packaging intact in either the 
upright or inverted orientation is acceptable. 

(b) (4) 

4.3. Clinical Microbiology 

Not applicable. 4.4. Devices and Companion Diagnostic Issues 

No new device data were submitted in this supplemental NDA. 
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NDA/BLA Multi-disciplinary Review and Evaluation 
(ArmonAir) and NDA 208799-

{NDA 208798-S08 Fluticasone proprionate 
S21 Fluticasone propionate/salmeterol (AirDuo)} 

5 Nonclinical Pharmacology/Toxicology 

5.1. Executive Summary 

No new nonclinical data were provided in this supplemental NDA. 

6 Clinical Pharmacology 

6.1. Executive Summary 

in younger children with asthma. 
• NDA 208798-S08 for ArmonAir : 

◦ The proposed indication: for the maintenance treatment of asthma as 
prophylactic therapy in pediatric patients 4 to 11 years of age 

◦ The proposed dosing regimen: 1 inhalation, 30 mcg or 55 mcg twice daily 

On December 21, 2020, Teva submitted the following pediatric supplements seeking approval 
of ArmonAir RespiClick/Digihaler [ArmonAir, fluticasone propionate (Fp) dry powder inhaler 
(MDPI)] (b) (4) 

(b) (4) 

The submissions are to fulfill two pediatric Post-Marketing Requests (PMRs) issued in the 
approval letters of NDA 208798 (3154-1 and 3154-2) and NDA 208799 (3155-1 and 3155-2) on 
January 27, 2017: 

• PMR 3154-1/3155-1: Conduct a double-blind (incorporating an open-label comparator), 
3-period, crossover study to determine the pharmacokinetic profile and tolerability of 
single doses of fluticasone propionate inhalation powder multi-dose dry powder inhaler 
(MDPI) and fluticasone propionate/salmeterol xinafoate inhalation powder MDPI 
compared to Advair Diskus in patients with persistent asthma 4 through 11 years of age. 

• PMR 3154-2/3155-2: Conduct a 12-week, randomized, double-blind, placebo-controlled, 
efficacy and safety study of fluticasone propionate inhalation powder multi-dose dry 
powder inhaler (MDPI) compared with fluticasone propionate/salmeterol xinafoate 
inhalation powder MDPI in patients with persistent asthma 4 through 11 years of age. 

The clinical development program for Fp MDPI and FS MDPI in children aged 4 through 11 years 
includes two clinical studies: 

• Study FSS-PK-10007 is a double-blind (incorporating an open-labelcomparator), 3-
Period, crossover study to determine the PK and tolerability following single dose of Fp
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{NDA 208798-S08 Fluticasone proprionate 
S21 Fluticasone propionate/salmeterol (AirDuo)} 

MDPI, FS MDPI, and ADVAIR® DISKUS® in patients with persistent asthma 4 through 11 
Years of Age. 

• Study FSS-AS-30003 is a randomized, double-blind, placebo-controlled, efficacy and 
safety study following 12-week treatment of Fp MDPI, FS MDPI, or placebo. 

PK result of Study FSS-PK-10007 indicates that the AUC0-t and Cmax values of Fp following a 
single dose of ArmonAir 55 mcg are comparable to or slightly lower than that of ADVAIR 
DISKUS 100/50 mcg in pediatric patients with asthma 4 to 11 years of age. 

PK result of Study FSS-PK-10007 indicates that the AUC0-t and Cmax values of Fp following a 
single dose of AirDuo 55/14 mcg are 40% and 52% lower than that of ADVAIR DISKUS 100/50 
mcg, respectively, in pediatric patients with asthma 4 to 11 years of age.  The AUC0-t and Cmax 

values of salmeterol following a single dose of AirDuo 55/14 mcg are 66% and 53% lower than 
that of ADVAIR DISKUS 100/50 mcg, respectively, in pediatric patients with asthma 4 to 11 
years of age. 

In addition, PK result of Study FSS-PK-10007 indicates that the AUC0-t and Cmax values of Fp 
following a single dose of AirDuo 55/14 mcg are approximately 35% lower than that of 
ArmonAir 55 mcg in pediatric patients with asthma 4 to 11 years of age.  The result is 
inconsistent with result obtained in patients with asthma at least 12 years of age from Study 
FSS-AS-10042 included in the original NDA 208799 submission, which demonstrated that the 
systemic exposure of Fp is comparable between Fp MDPI 200 mcg and FS MDPI 200/12.5 mcg. 6.1.1. Recommendations 

The Office of Clinical Pharmacology, Division of Inflammation and Immune Pharmacology (DIIP) 
have reviewed the clinical pharmacology data submitted under sNDA. NDA208798-S08 
pediatric supplement is approvable from a clinical pharmacology perspective. The proposed 
pediatric dose (i.e., 1 inhalation, 30 mcg or 55 mcg twice daily) is acceptable. 

(b) (4) 

6.2. Summary of Clinical Pharmacology Assessment 6.2.1. Pharmacology and Clinical Pharmacokinetics 

Refer to the approved drug label of NDA 208798, the general clinical pharmacology information 
of Fp is listed below:  

• Absorption 
Fp acts locally in the lung; therefore, plasma levels do not predict therapeutic effect. 
Trials using oral dosing of labeled and unlabeled drug have demonstrated that the oral 
systemic bioavailability of Fp was negligible (<1%), primarily due to incomplete
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cleared by hepatic metabolism, impairment of liver function may lead to accumulation 
of Fp in plasma. 

• Drug Interaction Studies 
In vitro and in vivo drug interaction studies have not been conducted with ArmonAir. 

Inhibitors of Cytochrome P450 3A4: 
Ritonavir: Coadministration of ritonavir with Fp aqueous nasal spray significantly 
increase in plasma fluticasone propionate exposure resulted in a significant decrease 
(86%) in serum cortisol AUC. 

Ketoconazole: In a placebo-controlled crossover trial in 8 healthy adult volunteers, 
coadministration of a single dose of orally inhaled Fp (1,000 mcg) with multiple doses of 
ketoconazole (200 mg) to steady state resulted in increased plasma Fp exposure, a 
reduction in plasma cortisol AUC, and no effect on urinary excretion of cortisol. 

Erythromycin: In a multiple-dose drug interaction trial, coadministration of orally 
inhaled Fp (500 mcg twice daily) and erythromycin (333 mg 3 times daily) did not affect 
Fp PK. 

Refer to the approved drug label of NDA 208799, the general clinical pharmacology information 
of salmeterol is listed below: 

• Absorption 
After administration of 232 mcg/14 mcg AirDuo to patients aged 12 years and older with 
persistent asthma, the mean Cmax values of salmeterol was 60 pg/mL. The median tmax

. 

• Distribution 
Volume of distribution data are not available for salmeterol. 

The percentage of salmeterol bound to human plasma proteins averages 96% in vitro 
over the concentration range of 8 to 7,722 ng of salmeterol base per milliliter, much 
higher concentrations than those achieved following therapeutic doses of salmeterol. 

• Elimination 
Terminal half-life estimates for salmeterol for AirDuo were approximately 12.6 hours. 
The xinafoate moiety has no apparent pharmacologic activity. The xinafoate moiety is 
highly protein bound (greater than 99%) and has a long elimination half-life of 11 days. 

◦ Metabolism
Salmeterol base is extensively metabolized by hydroxylation. 

An in vitro study using human liver microsomes showed that salmeterol is 
extensivelymetabolized to α hydroxysalmeterol (aliphatic oxidation) by CYP3A4.
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Ketoconazole, a strong inhibitor of CYP3A4, essentially completely inhibited the 
formation of α hydroxysalmeterol in vitro. 

◦ Excretion
In 2 healthy adult subjects who received 1 mg of radiolabeled salmeterol (as 
salmeterol xinafoate) orally, approximately 25% and 60% of the radiolabeled 
salmeterol was eliminated in urine and feces, respectively, over a period of 7 
days. 

• Specific Populations 
The popPK analyses for Fp and salmeterol showed no clinically relevant effects of 
gender, race, body weight, body mass index, or percent of predicted FEV1 on apparent 
clearance and apparent volume of distribution. 

Patients with Renal Impairment: The effect of renal impairment on the PK of AirDuo has 
not been evaluated. 

Patients with Hepatic Impairment: Formal PK studies using AirDuo have not been 
conducted in patients with hepatic impairment. However, since salmeterol is 
predominantly cleared by hepatic metabolism, impairment of liver function may lead to 
accumulation of salmeterol in plasma. 

• Drug Interaction Studies 
In a single-dose trial, the presence of salmeterol did not alter fluticasone propionate 
exposure. 

No studies have been performed with AirDuo to investigate the effect of Fp on 
salmeterol PK when given in combination. 

In a placebo-controlled, crossover drug interaction trial in 20 healthy male and female 
subjects, coadministration of salmeterol (50 mcg twice daily) and ketoconazole, a strong 
CYP3A4 inhibitor, (400 mg once daily) for 7 days resulted in a significant increase in 
plasma salmeterol exposure as determined by a 16-fold increase in AUC. Peak plasma 
salmeterol concentrations were increased by 1.4-fold. Three out of 20 subjects (15%) 
were withdrawn from salmeterol and ketoconazole coadministration due to beta-
agonist–mediated systemic effects. Coadministration of salmeterol and ketoconazole 
did not result in a clinically significant effect on mean heart rate, mean blood potassium, 
or mean blood glucose. Although there was no statistical effect on the mean QTc, 
coadministration of salmeterol and ketoconazole was associated with more frequent 
increases in QTc duration compared with salmeterol administration alone and placebo 
administration. 

In a repeat-dose trial in 13 healthy subjects, concomitant administration of 
erythromycin (a moderate CYP3A4 inhibitor) and salmeterol inhalation aerosol resulted
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in a 40% increase in salmeterol Cmax at steady state (ratio with and without 
erythromycin 1.4 [90% CI: 0.96, 2.03], P = 0.12), a 3.6-beat/min increase in heart rate 
([95% CI: 0.19, 7.03], P<0.04), a 5.8-msec increase in QTc interval ([95% CI: -6.14, 17.77], 
P = 0.34), and no change in plasma potassium. 6.2.2. General Dosing and Therapeutic Individualization 

General Dosing 

ArmonAir and AirDuo were originally approved under NDA208798 and NDA208799 on January 
27, 2017, respectively, in patients 12 years of age and older: 

• The approved dosing regimen of ArmonAir is 1 inhalation of  55 mcg, 113 mcg, or 232 
mcg twice daily by oral inhalation 

• The approved dosing regimen of AirDuo is 1 inhalation, 55/14, 113/14, or 232/14 mcg 
twice daily by oral inhalation 

The proposed dosing regimen of pediatric patients 4 to less than 12 years of age are: 
• ArmonAir RespiClick (Fp inhalation powder): 1 inhalation, 30 mcg or 55 mcg twice daily

(b) (4) 

Therapeutic Individualization 

None 

Outstanding Issues 

None 6.3. Comprehensive Clinical Pharmacology Review 6.3.1. General Pharmacology and Pharmacokinetic Characteristics 

Fp is a corticosteroid and salmeterol is a long-acting beta2-adrenergic agonist. 

In these supplements, Teva submitted a study report of PK study FSS-PK-10007, entitled “A 
Double-Blind (Incorporating an Open-LabelComparator), 3-Period, Crossover Study to 
Determine the Pharmacokinetic Profile and Tolerability of Single Doses of Fluticasone 
Propionate Multidose Dry Powder Inhaler and Fluticasone Propionate/Salmeterol Multidose 
Dry Powder Inhaler Compared to ADVAIR® DISKUS® in Patients with Persistent Asthma 4 
through 11 Years of Age”. 

Study FSS-PK-10007 is a double-blind (incorporating an open-labelcomparator), randomized, 3-
period crossover (7 (±2)-day washout period), single-dose study in patients with persistent 
asthma 4 through 11 years of age.  Only patients who had documented correct use of the MDPI 
or DISKUS device on day -1 were eligible to take the active dose of study drug on day 1 in each 
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NDA/BLA Multi-disciplinary Review and Evaluation 
(ArmonAir) and NDA 208799- (b) (4)

{NDA 208798-S08 Fluticasone proprionate 
S21 Fluticasone propionate/salmeterol (AirDuo)} 

treatment period. 20 patients with persistent asthma were randomized to 1 of 6 treatment 
sequences (ABC, BCA, CAB, ACB, BAC, or CBA) containing the following 3 treatments: 

• Treatment A: Fp MDPI 55 mcg, 1 inhalation 
• Treatment B: FS MDPI 55/14 mcg, 1 inhalation 
• Treatment C: ADVAIR DISKUS (FS) 100/50 mcg, 1 inhalation 

The to-be-marketed formulation and device for Fp MDPI and FS MDPI were used.  Blood 
samples were collected in each treatment period at multiple timepoints as follows: 

• In patients 4-5 years of age: predose, and post-dose at 5 (±1) and 20 (±1) minutes, 1 
hour (±5 minutes), 4 hours (±5 minutes), and 8 hours (±5 minutes) 

• In patients 6- 11 years of age: predose, and post-dose at 5 (±1) and 20 (±1) minutes, 1 
hour (±5 minutes), 2 hours (±5 minutes), 4 hours (±5 minutes), and 8 hours (±5 minutes) 

Plasma concentrations of Fp and salmeterol were simultaneously determined using a validated 
liquid chromatography-tandem mass spectrometry methods. Refer to Appendix 19.4 regarding 
details of the bioanalytical assay. 

(b) (6) 

All randomized pediatric patients (n=20) received all assigned doses of study drug (Table 2). 
(b) (6) Plasma concentration data for Fp MDPI 55 mcg of 2 patients (Patient and Patient 

) were excluded in PK analysis because the predose concentration was >5% of Cmax. 
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NDA/BLA Multi-disciplinary Review and Evaluation 
(ArmonAir) and NDA 208799- (b) (4)

{NDA 208798-S08 Fluticasone proprionate 
S21 Fluticasone propionate/salmeterol (AirDuo)} 

Table 2. Demographic Information of Patients in Study FSS-PK-10007 (ITT Population) 

Source: Table 4 of Study FSS-PK-10007 Clinical Study Report, page 50 
Five patients were 4 through 5 years of age. 
Abbreviations: BMI, body mass index; ITT, intent-to-treat; max, maximum; min, minimum; N, number of subjects in study arm; n, 
number of subjects with indicated characteristic; SD, standard deviation 

Fp PK results 
Following a single oral inhalation of Fp MDPI 55 mcg, FS MDPI 55/14 mcg, or ADVAIR DISKUS 
100/50 mcg, the mean plasma PK profiles and PK parameters of Fp are shown in Figure 1 and 
Table 3. Statistical analysis as shown in Table 4 indicated that Fp systemic exposure (AUC and 
Cmax) with Fp MDPI 55 mcg or FS MDPI 55/14 mcg are comparable to or up to 52% lower than 
the Fp systemic exposure from ADVAIR DISKUS 100/50 mcg. 
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NDA/BLA Multi-disciplinary Review and Evaluation 
(ArmonAir) and NDA 208799- (b) (4)

{NDA 208798-S08 Fluticasone proprionate 
S21 Fluticasone propionate/salmeterol (AirDuo)} 

Figure 1. Plasma Concentration-Time Profiles of Fluticasone Propionate by Treatment (Linear 
Scale) 

Source: Figure 3 of Study FSS-PK-10007 Clinical Study Report, page 56 
Treatment A=Fp MDPI 55 mcg; Treatment B=FS MDPI 55/14 mcg; Treatment C=ADVAIR DISKUS 100/50 mcg 
Data expressed as mean ± SD. 
Abbreviations: Fp, fluticasone propionate; FS, fluticasone propionate/salmeterol; MDPI, multidose dry powder inhaler; SD, standard 
deviation 
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NDA/BLA Multi-disciplinary Review and Evaluation 
(ArmonAir) and NDA 208799- (b) (4)

{NDA 208798-S08 Fluticasone proprionate 
S21 Fluticasone propionate/salmeterol (AirDuo)} 

Table 3. Summar of Plasma PK Parameters of Fluticasone Pro ionate b Treatment 

Source: Table 2 of Summary of Clinical Pharmacology Studies, page 11 
a Metered dose 
b Nominal dose 
c Metered dose for ADVAIR DISKUS 
Abbreviations: AUC0-t, area under the concentration-time curve from time zero to the last measurable concentration; Cmax, maximum 
plasma concentration; Fp, fluticasone propionate;FS, fluticasone propionate/salmeterol; h, hour; Max, maximum; MDPI, multidose 
dry powder inhaler; Min, minimum; N, number of subjects in study arm; n, number of samples; PK, pharmacokinetic; SD, standard 
deviation; tmax, time to maximum concentration 

Table 4. Summary of Fluticasone Propionate PK Comparison 
Parameter Treatmenta Geo LSM GMR (90% CI) 
AUCinf Fp/FS 113.4/82.7 1.37 (1.10, 1.70) 
(h*pg/mL) Fp/ADVAIR 113.4/132.6 0.85 (0.70, 1.05) 

FS/ADVAIR 82.7/132.6 0.62 (0.52, 0.75) 
AUC0-t Fp/FS 102.9/68.1 1.51 (1.30, 1.76) 
(h*pg/mL) Fp/ADVAIR 102.9/113.4 0.91 (0.78, 1.06) 

FS/ADVAIR 68.1/113.4 0.60 (0.52, 0.70) 
Cmax Fp/FS 24.1/15.6 1.55 (1.26, 1.90) 
(pg/mL) Fp/ADVAIR 24.1/32.3 0.75 (0.61, 0.92) 

FS/ADVAIR 15.6/32.3 0.48 (0.40, 0.59) 
Source: Reviewer’s analysis
a Fp: Fp MDPI 55 mcg (N=18); FS: FS MDPI 55/14 mcg (N=20); ADVAIR: ADVAIR DISKUS 100/50 mcg (N=20) 
Abbreviations: AUC0-t, area under the concentration-time curve from time zero to the last measurable concentration; AUCinf, area 
under the concentration-time curve extrapolated to infinity; CI, confidence interval; Cmax, maximum plasma concentration; Fp, 
fluticasone propionate; FS, fluticasone propionate/salmeterol; Geo LSM, geometric least squares mean; GMR, geometric mean 
ratio; MDPI, multidose dry powder inhaler; PK, pharmacokinetic 

For the comparison of Fp systemic exposure between Fp MDPI and FS MDPI, Fp AUC and Cmax 

with Fp MDPI 55 mcg are 51% and 55% higher than with FS MDPI 55/14 mcg, respectively. This 
may be interpreted that salmeterol reduces Fp systemic exposure by approximately half in 
children 4 to 11 years of age. 
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NDA/BLA Multi-disciplinary Review and Evaluation 
(ArmonAir) and NDA 208799- (b) (4)

{NDA 208798-S08 Fluticasone proprionate 
S21 Fluticasone propionate/salmeterol (AirDuo)} 

In the original NDA submissions for Fp MDPI and FS MDPI, a dedicated PK interaction study 
(FSS-AS-10042) in patients with asthma 12 years and older (n=43) showed that following the 
single dose administration of Fp MDPI (200 mcg×1 inhalation), FS MDPI (200/12.5 mcg×1 
inhalation), and ADVAIR DISKUS (500/50 mcg×1 inhalation), the systemic exposure (Cmax, AUC0-t, 
and AUC0-inf) of Fp is comparable between Fp MDPI and FS MDPI, suggesting the presence of 
salmeterol in FS MDPI does not affect Fp PK (refer to the Clinical Pharmacology Review dated 
October 28, 2016 by Dr. Lei He for more details). 

The reason that causes discrepancy of the effect of salmeterol on Fp systemic exposure in 
patients 4 to 11 years of age and in patients 12 years and older is unclear, but the results should 
be interpreted with caution. Note that this pediatric PK study in subjects 4 to 11 years of age 
(FSS-PK-10007) was conducted in a small number of subjects (n=20) and the PK sampling 
schedule (up to 8 hours post-dose) was also sparser and shorter than Study FSS-AS-10042, by 
considering the reported terminal half-life of 11.2 hours of Fp following oral inhalation of 
ARMONAIR RESPICLICK in subjects 12 years and older. 

Salmeterol PK results 
Following a single oral inhalation of FS MDPI 55/14 mcg or ADVAIR DISKUS 100/50 mcg, the 
mean plasma PK profiles and PK parameters of salmeterol are shown in Figure 2 and Table 5. 
Statistical analysis as shown in Table 6 indicated that salmeterol AUC and Cmax with FS MDPI 
55/14 mcg are 66% and 53% lower, respectively, when compared to ADVAIR DISKUS 100/50 
mcg. 

Figure 2. Plasma Concentration-Time Profiles of Salmeterol by Treatment (Linear Scale) 

Source: Figure 7 of Study FSS-PK-10007 Clinical Study Report, page 60 
Treatment B=FS MDPI 55/14 mcg; Treatment C=ADVAIR DISKUS 100/50 mcg 
Data expressed as mean ± SD 
Abbreviations: Fp, fluticasone propionate; FS, fluticasone propionate/salmeterol; MDPI, multidose dry powder inhaler; SD, standard 
deviation 
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NDA/BLA Multi-disciplinary Review and Evaluation 
(ArmonAir) and NDA 208799- (b) (4)

{NDA 208798-S08 Fluticasone proprionate 
S21 Fluticasone propionate/salmeterol (AirDuo)} 

Table 5. Summar of Plasma PK Parameters of Salmeterol b Treatment 

Source: Table 4 of Summary of Clinical Pharmacology Studies, page 62 
Abbreviations: AUC0-t, area under the concentration-time curve from time zero to the last measurable concentration; Cmax, maximum 
plasma concentration; Fp, fluticasone propionate;FS, fluticasone propionate/salmeterol; h, hour; Max, maximum; MDPI, multidose 
dry powder inhaler; Min, minimum; N, number of subjects in study arm; n, number of samples; PK, pharmacokinetic; SD, standard 
deviation; tmax, time to maximum concentration 
FS MDPI 50/12.5 mcg nominal dose is equivalent to 55/14 mcg metered dose 

Table 6. Summary of Salmeterol PK Comparison 
Parameter Treatmenta Geo LSM GMR (90% CI) 
AUCinf (h*pg/mL) FS/ADVAIR 102.1/223.6 0.46 (0.33, 0.64) 
AUC0-t (h*pg/mL) FS/ADVAIR 64.0/189.0 0.34 (0.25, 0.45) 
Cmax (pg/mL) FS/ADVAIR 38.6/82.1 0.47 (0.31, 0.72) 

Source: Reviewer’s analysis 
a FS: FS MDPI 55/14 mcg (N=20); ADVAIR: ADVAIR DISKUS 100/50 mcg (N=20) 
Abbreviations: AUC0-t, area under the concentration-time curve from time zero to the last measurable concentration; AUCinf, area 
under the concentration-time curve extrapolated to infinity; CI, confidence interval; Cmax, maximum plasma concentration; FS, 
fluticasone propionate/salmeterol; Geo LSM, geometric least squares mean; GMR, geometric mean ratio; MDPI, multidose dry 
powder inhaler; PK, pharmacokinetic 6.3.2. Clinical Pharmacology Questions 

Does the clinical pharmacology program provide supportive evidence of effectiveness? 

Refer to the clinical review and statistical review for more details regarding efficacy assessment. 
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