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1.  EXECUTIVE SUMMARY 
Optinose US Inc. has submitted NDA 209022 under the 505(b)(2) pathway seeking marketing approval 
for fluticasone propionate aqueous nasal spray suspension for the treatment of nasal polyps in patients 18 
years of age or older.  The drug product (OPN-375) is an aqueous suspension of fluticasone propionate, 
and each metered spray delivers 93 mcg of fluticasone propionate.  The proposed dosing regimen is one 
spray per nostril twice daily.   

The clinical development program included a single two-part Phase 1 comparative pharmacokinetic (PK) 
study and two pivotal Phase 3 efficacy studies.  In addition, the applicant conducted 12- and 52-week 
Phase 3 studies to assess safety of OPN-375.  In the Phase 1 study (OPN-FLU-1102), systemic exposure 
of fluticasone propionate following administration of single dose of fluticasone propionate from OPN-375 
was compared with that from Flonase nasal spray (Part 1) and Flovent HFA inhalation aerosol (Part 2).  
The two Phase 3 efficacy studies were randomized, double-blind, placebo-controlled, parallel-group, dose 
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ranging trials (Study OPN-FLU-NP-3101 and OPN-FLU-NP-3102) that evaluated the efficacy of doses 
ranging from 93 mcg BID  to 372 mcg BID of OPN-375 in patients with bilateral nasal polyps.  The 
following are the major findings from the current review –  

1. Following single dose administration of 186 mcg OPN-375 (one 93 mcg fluticasone propionate 
spray per nostril) in healthy subjects, the mean peak concentration (Cmax) and total systemic 
exposure (AUC0-inf) of fluticasone propionate were 17.2 pg/mL and 111.7 pg.h/mL, respectively. 
In the same study, the Cmax and AUC0-inf of fluticasone propionate following single dose 
administration of 372 mcg OPN-375 (two 93 mcg fluticasone propionate sprays per nostril) in 
healthy subjects were 25.3 pg/mL and 171.7 pg.h/mL, respectively. (Study OPN-FLU-1102; Part 
1). 

2. The Cmax and AUC0-inf of fluticasone propionate following single dose administration of OPN-375 
(186 mcg) in healthy subjects (Study OPN-FLU-1102; Part 1) were  37% higher and 6% lower, 
respectively, as compared to that attained following single dose administration of 400 mcg 
Flonase (four 50 mcg sprays per nostril).  The Cmax and AUC0-inf of fluticasone propionate 
following single dose administration of 372 mcg OPN-375 were 101% and 45% higher, 
respectively, compared to single dose administration of 400 mcg Flonase. (Study OPN-FLU-
1102; Part 1). 

3. Following single dose administration of 372 mcg OPN-375 (two 93 mcg fluticasone propionate 
sprays per nostril) in subjects with mild-to-moderate asthma, the Cmax and AUC0-inf of fluticasone 
propionate were 28.7 pg/mL and 222.6 pg.h/mL, respectively. (Study OPN-FLU-1102; Part 2) 

4. The Cmax and AUC0-inf of fluticasone propionate following single dose administration of OPN-375 
(372 mcg) in subjects with mild-to-moderate asthma were approximately 37% and 50% lower, 
respectively, as compared to that attained following single dose administration of 440 mcg 
Flovent HFA (two 220 mcg inhalation) (Study OPN-FLU-1102; Part 2).  Therefore, some 
relevant information for fluticasone propionate, including pharmacokinetics (PK), drug 
interaction, PK in special populations, systemic safety and others, could rely on the approved US 
labeling for Flovent® HFA.  

5. The dosing regimen for OPN-375 has been adequately explored in two Phase 3 efficacy trials.  In 
both Phase 3 studies, in terms of the co-primary efficacy endpoints (i.e., change from baseline to 
Week 4 in reduction of nasal congestion/obstruction and change from baseline to Week 16 in total 
polyp grade),  doses for OPN-375 , 186 and 372 mcg BID) showed a 
statistically significant difference from placebo.  The co-primary efficacy endpoints showed a dose 
dependent improvement numerically in Study OPN-FLU-NP-3101.  In Study OPN-FLU-NP-3102, 
no apparent dose-dependent trend in the co-primary efficacy endpoints was observed.  Please refer 
to the Clinical Review by Dr. Courtney McGuire and the Statistical Review by Dr. Feng Li 
regarding the final risk/benefit assessment for the proposed doses for OPN-375 based on the 
efficacy and safety analysis of Phase 3 studies (Studies OPN-FLU-NP-3101 and OPN-FLU-NP-
3102). 

 
1.1. Recommendations 
The Office of Clinical Pharmacology has reviewed the clinical pharmacology information provided within 
NDA 209022 and finds the application approvable from a clinical pharmacology perspective. 
 
1.2. Post Marketing Requirement 
None.  
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1.3. Summary of Important Clinical Pharmacology Findings 
The Clinical Pharmacology package submitted for this NDA consisted of a single Phase 1 relative 
bioavailability study (OPN-FLU-1102).  The study consisted of two parts: Part 1 was a 3-way, 3-
treatment, 3-sequence crossover study in healthy subjects (n=90) where the systemic exposures of 
fluticasone propionate following single dose administration of OPN-375 [186 mcg (one 93 mcg 
fluticasone propionate spray per nostril) and 372 mcg (two 93 mcg fluticasone propionate sprays per 
nostril)] were compared to that from Flonase nasal spray [400 mcg (four 50 mcg sprays per nostril)].  
Part 2 of this study was a 2-way, 2-treatment, 2-sequence crossover study in subjects with mild-to-
moderate asthma (n=30) where systemic exposure of fluticasone propionate following single dose 
administration of OPN-375 [372 mcg (two 93 mcg fluticasone propionate sprays per nostril)] was 
compared to that from Flovent HFA inhalation aerosol, 440 mcg (two inhalations from 220 mcg strength 
of Flovent HFA).  The treatment arms and the statistical summary are presented below.  This reviewer 
has reanalyzed the pharmacokinetic information submitted for the study by employing WinNonlin version 
7.0 to obtain the non-compartmental pharmacokinetic (PK) parameters, and performed the BE analysis. 
The results of this reanalysis are in agreement with the results submitted by the Applicant. 

Study OPN-FLU-1102 (Part 1): Treatment arms –  
• Treatment A = 186 mcg (1 x 93 mcg spray to each nostril) OPN-375 nasal spray 
• Treatment B = 372 mcg (2 x 93 mcg sprays to each nostril) OPN-375 nasal spray 
• Treatment C = 400 mcg (4 x 50 mcg sprays to each nostril) Flonase nasal spray 

Comparative summary of pharmacokinetic parameters for fluticasone propionate following single dose 
administration of OPN-375 and Flonase nasal spray are outlined below.  
  

PK parameter 
Geometric mean %ratio (90% CI) 

OPN-375 186 mcg vs 
Flonase 400 mcg 

OPN-375 372 mcg vs 
Flonase 400 mcg 

Cmax 137.1 (126.8, 148.1) 201.7 (186.7, 218.0) 
AUC(0-t) 101.8 (93.3, 111.2) 159.8 (146.4, 174.4) 

AUC(0-inf) 94.4 (83.4, 106.8) 144.6 (128.1, 163.3) 
Reviewer’s calculation 

 
The Cmax of fluticasone propionate was approximately 37% higher following single dose administration of 
186 mcg OPN-375 as compared to that from 400 mcg Flonase nasal spray.  Further, Cmax and AUC0-inf 
were approximately 101% and 45% higher, respectively, following single dose administration of 372 mcg 
OPN-375, compared to that from 400 mcg Flonase nasal spray.   
Study OPN-FLU-1102 (Part 2): Treatment arms –  
• Treatment B = 372 mcg (2 x 93 mcg sprays to each nostril) OPN-375 nasal spray 
• Treatment D = 440 mcg (2 x 220 mcg) Flovent HFA inhalation aerosol 

Summary of PK parameters from Part 2 of the study is outlined below. 

PK parameter Geometric mean %ratio (90% CI) 
OPN-375 372 mcg vs Flovent HFA 440 mcg 

Cmax 63.2 (50.6, 78.8) 
AUC(0-t) 49.2 (40.0, 60.6) 

AUC(0-inf) 49.9 (41.0, 60.7) 
Reviewer’s calculation 
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Table 2: Listing of clinical pharmacology/clinical studies 
 Study ID Objectives Population Study Design Treatment and Device 

PK study 

OPN-FLU-
1102: Part 1 PK HS (n=90) R, OL, 3-way 

crossover, SD 

OPN-375: 186 mcg (93 mcg x 2)  
OPN-375: 372 mcg (93 mcg x 4)  
Flonase: 400 mcg (50 mcg x 8) 

OPN-FLU-
1102: Part 2 PK 

Mild-to-
moderate 
asthma 
(n=30)  

R, OL, 2-way 
crossover, SD 

OPN-375: 372 mcg (93 mcg x 4)  
Flovent HFA: 440 mcg (220 mcg x 2) 

Efficacy/safety 
study 

OPN-FLU-
NP-3101 

Dose-ranging, 
efficacy, 
safety 

Bilateral nasal 
polyps with 
nasal 
congestion 
(n=323) 

R, DB, PC, PG, 
16-week treatment, 
followed by 8-
week OL 
extension 

OPN-375: 93 mcg BID 
OPN-375: 186 mcg BID 
OPN-375: 372 mcg BID 
Placebo 

OPN-FLU-
NP-3102 

Dose-ranging, 
efficacy, 
safety 

Bilateral nasal 
polyps with 
nasal 
congestion 
(n=323) 

R, DB, PC, PG, 
16-week treatment, 
followed by 8-
week OL 
extension 

OPN-375: 93 mcg BID 
OPN-375: 186 mcg BID 
OPN-375: 372 mcg BID 
Placebo 

OPN-FLU-
CS-3203 
 

Long-term 
safety 

Chronic 
sinusitis with 
or without 
bilateral nasal 
polyps 
(n=223) 

OL, MC, 52-week 
treatment 
 

OPN-375: 372 mcg BID 

OPN-FLU-
CS-3204 

Short-term 
safety 

Chronic 
sinusitis with 
or without 
bilateral nasal 
polyps 
(n=705) 

OL, MC, 12-week 
treatment 
 

OPN-375: 372 mcg BID 

Source: NDA 209022 module 2.7.6.  

 
2.2. General Attributes 
2.2.1.What are fluticasone propionate’s key physicochemical properties? 
Fluticasone propionate is a white powder with a molecular weight of 500.6.  It is practically insoluble in 
water, freely soluble in dimethyl sulfoxide and dimethylformamide, slightly soluble in methanol and 95% 
ethanol.  It has a structural formula of C25H31F3O5S with the following chemical name: S-(fluoromethyl) 
6α,9-difluoro-11β,17-dihydroxy-16α-methyl-3-oxoandrosta-1,4-diene-17β-carbothioate, 17-propionate. 
The chemical structure is shown in Figure 1 below.  
  

 
Figure 1: Chemical structure of fluticasone propionate 
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2.2.3. What are the proposed mechanism of action and therapeutic indications? 
Fluticasone propionate is a synthetic trifluorinated corticosteroid with anti-inflammatory activity.  The 
precise mechanism through which fluticasone propionate affects nasal polyps and associated 
inflammatory symptoms is not known.  Corticosteroids have been shown to have a wide range of effects 
on multiple cell types (e.g., mast cells, eosinophils, neutrophils, macrophages, lymphocytes) and 
mediators (e.g., histamine, eicosanoids, leukotrienes, cytokines) involved in inflammation.  The anti-
inflammatory action of corticosteroids contributes to their efficacy.2 

OPN-375 is being proposed for the treatment of nasal polyps in patients 18 years of age or older. 
 
2.2.4. What are the proposed dosages and routes of administration? 
The proposed dosage of OPN-375 is one 93 mcg spray of fluticasone propionate per nostril twice daily 
(total daily dose of 372 mcg).  Two sprays per nostril twice daily may also be effective in some patients 
(total daily dose of 744 mcg). 

2.3.General Clinical Pharmacology 
2.3.1. What are the design features of the clinical pharmacology and the clinical studies used to 

support dosing or claims? 
The Clinical Pharmacology package submitted for this NDA consisted of a single Phase 1 relative 
bioavailability study (OPN-FLU-1102) aimed to compare the systemic exposure of fluticasone propionate 
from OPN-375 with that from Flonase nasal spray and Flovent HFA inhalation aerosol.  The study 
consisted of two parts.  Part 1 was a 3-way crossover, 3-treatment, 3-sequence study conducted in 90 
healthy adult subjects who received one of the following three treatments in a randomized fashion. 

• Treatment A (test): 186 mcg (1x93 mcg spray to each nostril) OPN-375 nasal spray 
• Treatment B (test): 372 mcg (2x93 mcg sprays to each nostril) OPN-375 nasal spray 
• Treatment C (reference): 400 mcg (4x50 mcg sprays to each nostril) Flonase nasal spray 

Part 2 of the study was performed in subjects with mild-to-moderate asthma as a 2-way crossover, 2-
treatment, 2-sequence study where subjects were randomized to each of the following treatments: 

• Treatment B (test): 372 mcg (2x93 mcg sprays to each nostril) OPN-375 nasal spray 
• Treatment D (reference): 440 mcg (2x220 mcg) Flovent HFA inhalation aerosol 

In each study part, every subject received a single dose of one of the treatments.  Each treatment was 
separated by no less than 7-day washout period.  Blood samples were collected predose and at 0.167, 
0.333, 0.5, 0.75, 1, 1.333, 1.667, 2, 2.5, 3, 4, 6, 9 12, 16, and 24 hours post dose.  For Part 2, samples were 
collected up to 36 hours. 

No separate dose-ranging study was conducted for OPN-375; instead, three different doses were 
investigated in two Phase 3 efficacy studies based on previous correspondence with the Agency (See 
regulatory history in Section 2.2). The study results for the two Phase 3 studies are discussed in Section 
2.5.2. 
 
2.3.2. Are the active moieties in plasma and clinically relevant tissues appropriately identified and 

measured to assess pharmacokinetic parameter and exposure response relationships? 
Fluticasone propionate in plasma samples was measured. No metabolites were quantified because the 
metabolite is not active, and are not known to be associated with efficacy or safety. 
 

                                                 
2 Prescribing information of Flovent HFA. 
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2.4. Dose/Exposure-Relationship 

2.4.1 What are the characteristics of the exposure-response relationship for effectiveness? 
For intranasal fluticasone propionate, the systemic exposure is not related to clinical response – i.e., 
reduction of nasal congestion/obstruction and change in total polyp grade.   

2.4.2. Have the dosing of OPN-375 been adequately explored? 
The applicant did not conduct dedicated dose-ranging study for OPN-375.  Instead, the dosing regimens 
of 93 mcg BID, 186 mcg BID and 372 mcg BID were investigated in two Phase 3 efficacy studies – OPN-
FLU-NP-3101 and OPN-FLU-NP-3102 (see Section 2.1.1).   

Phase 3 studies for OPN-375: 

Studies OPN-FLU-NP-3101 and OPN-FLU-NP-3102 were Phase 3, 16-week (followed by 8-week open 
label extension) randomized, double-blind, placebo-controlled, parallel-group studies in adults (>18 
years) with bilateral nasal polyps.  Both studies had identical design and enrollment criteria.  The co-
primary efficacy endpoints for both studies, including change from baseline to Week 4 in reduction of 
nasal congestion/obstruction and change from baseline to Week 16 in total polyp grade are shown in 
Table 4.  

In both Phase 3 studies, in terms of the co-primary efficacy endpoints, all the doses of OPN-375 (i.e., 93, 
186, and 372 mcg BID) showed a statistically significant difference from placebo.  In Study OPN-FLU-
NP-3101, the co-primary efficacy endpoints OPN-375 showed a dose dependent improvement 
numerically.  In Study OPN-FLU-NP-3102, no apparent dose-dependent trend in primary efficacy 
endpoints was observed.  Please refer to the Clinical Review by Dr. Courtney McGuire and the Statistical 
Review by Dr. Feng Li regarding the final risk/benefit assessment on the proposed doses for OPN-375 
based on the efficacy and safety analyses of Phase 3 studies. 
 

Table 4: Efficacy results from Studies OPN-FLU-NP-3101 and OPN-FLU-NP-3102 

 
Source. NDA 209022 module 2.7.3 
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2.5.  What are the PK characteristics of the drug? 

2.5.1. What are the single dose PK parameters of parent drug and relevant metabolites in adult 
subjects? 

Single intranasal doses of OPN-375 were administered to healthy subjects (Part 1) and to subjects with 
mild-to-moderate asthma (Part 2) in Study OPN-FLU-1102.  The mean PK profiles of fluticasone 
propionate are shown in Figure 3.  In healthy subjects, Cmax and AUC0-inf following single dose 
administration of 186 mcg OPN-375 (one 93 mcg fluticasone propionate spray per nostril) were 17.2 
pg/mL and 111.7 pg.h/mL, respectively.  The Cmax and AUC0-inf following single dose administration of 
372 mcg OPN-375 (two 93 mcg sprays per nostril) in healthy subjects were 25.3 pg/mL and 171.7 
pg.h/mL, respectively.   In subjects with mild-to-moderate asthma, Cmax and AUC0-inf following single 
dose administration of 372 mcg OPN-375 (two 93 mcg sprays per nostril) were 28.7 pg/mL and 222.6 
pg.h/mL, respectively.  The pre-dose concentrations of fluticasone propionate between the study periods 
were not quantifiable, suggesting that the washout period of 7 days was adequate and pre-dose 
concentrations did not contribute to the PK results. 
 
 

 
Figure 3: Mean plasma concentrations of fluticasone propionate vs. time following single dose 
administration of (A) OPN-375 and Flonase in study part 1; (B) OPN-375 and Flovent HFA in 
study part 2 (source module 2.7.2) 
 
Table 5: Pharmacokinetic parameters of fluticasone propionate after single dose administration in 
Study OPN-FLU-1102 (Part 1) 

 

Study OPN-FLU-1102 (Part 1) 
PK parameter: Arithmetic mean ± SD 

OPN-375 
186 mcg (N=86) 
1x93 mcg each nostril 

OPN-375 
372 mcg (N=86) 
2x93 mcg each nostril 

Flonase 
400 mcg (N=85) 

4x50 mcg each nostril 
Cmax (pg/mL) 17.2 ± 7.40 25.3 ± 10.34 13.4 ± 8.01  
AUC(0-t) (pg.h/mL) 91.9 ± 41.04 144.4 ± 65.60 94.7 ±46.56 
AUC(0-inf) (pg.h/mL) 111.7 ± 49.75 171.7 ± 85.55 126.0 ± 70.51 

AUC(0–inf) = area under the plasma concentration-versus-time curve from time zero to infinity; AUC(0-t) = area under the plasma 
concentration-versus-time curve from time zero to the time of the last quantifiable concentration; Cmax = peak plasma 
concentration. 
OPN-375 186 mcg = OPN-375 1 x 93 mcg to each nostril 
OPN-375 372 mcg = OPN-375 2 x 93 mcg to each nostril 
Flonase 400 mcg = Flonase nasal spray 4 x 50 mcg to each nostril 
Source: Study OPN-FLU-1102 Module 2.7.2 
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Table 6: Pharmacokinetic parameters of fluticasone propionate after single dose administration in 
Study OPN-FLU-1102 (Part 2) 

 

Study OPN-FLU-1102 (Part 2) 
PK parameter: Arithmetic mean ± SD 

OPN-375 
372 mcg (N=26) 

2 x 93 mcg each nostril 

Flovent HFA 
440 mcg (N=26) 

2 x 220 mcg inhaled 
Cmax (pg/mL) 28.7 ± 18.72 44.0 ± 19.12 
AUC(0-t) (pg.h/mL) 188.0 ± 84.55 408.3 ± 265.79 
AUC(0-inf) (pg.h/mL) 222.6 ± 84.60 468.7 ± 278.17 

AUC(0–inf) = area under the plasma concentration-versus-time curve from time zero to infinity; AUC(0-t) = area under the plasma 
concentration-versus-time curve from time zero to the time of the last quantifiable concentration; Cmax = peak plasma 
concentration. 
OPN-375 372 mcg = OPN-375 2 x 93 mcg to each nostril 
Flovent HFA 440 mcg = Flovent HFA inhalation aerosol 2 x 220 mcg inhaled 
Source: Study OPN-FLU-1102 Module 2.7.2 

Excluded subjects 
In Part 1, Subjects 6, 26, 37, and 46 did not complete the study and, therefore, were excluded from the 
descriptive statistics.  Subject 55 in Period 2 (Flonase 400 mcg) had a measurable predose plasma 
fluticasone propionate concentration that was higher than 5% of the Cmax of this study subject and, 
therefore, was excluded from the descriptive statistics for the Flonase 400 mcg treatment cohort. 

In Part 2, Subjects 95, 107, 110 and 1095 did not complete the study and, therefore, were excluded from 
descriptive statistics. 

Bioequivalence 
The GMR and 90% CI of the ratio with single dose treatments of OPN-375 and Flonase® nasal spray, 
based on log-transformed parameters, are represented in Table 7 (from Part 1 of the study).  The 90% CI 
of the GMR of AUC(0-t), AUC(0-inf) were contained within the BE limits of 80.00-125.00% following 
single 186 mcg dose of OPN-375; Cmax, however, was beyond the 125.00% limit, compared to 400 mcg 
single dose of Flonase® nasal spray.  Upon 372 mcg single dose administration of OPN-375, the upper 
limit of 90% CI of the GMR of Cmax, AUC(0-t), AUC(0-inf) were all beyond the 125.00% limit compared to 
400 mcg single dose of Flonase® nasal spray. 

Table 8 represents the GMR and 90% CI of the ratio with single dose treatments of OPN-375 and 
Flovent® HFA inhalation aerosol based on log-transformed parameters (from Part 2 of the study).  The 
upper limit of 90% CI of the GMR of Cmax, AUC(0-t), AUC(0-inf) were below the upper BE limits of 
125.00% following 372 mcg single dose treatment with OPN-375 compared to Flovent® HFA 440 mcg. 

Table 7: 90% CI on the GMR of fluticasone propionate PK parameters following a single dose 
administration of OPN-375 and Flonase® nasal spray 

PK parameter 
Geometric mean %ratio (90% CI) 

OPN-375 186 mcg vs 
Flonase 400 mcg 

OPN-375 372 mcg vs 
Flonase 400 mcg 

Cmax 137.1 (126.8, 148.1) 201.7 (186.7, 218.0) 
AUC(0-t) 101.8 (93.3, 111.2) 159.8 (146.4, 174.4) 

AUC(0-inf) 94.4 (83.4, 106.8) 144.6 (128.1, 163.3) 
Reviewer’s calculation 
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Table 8: 90% CI on the GMR of fluticasone propionate PK parameters following a single dose 
administration of OPN-375 and Flovent® HFA inhalation aerosol 

PK parameter Geometric mean %ratio (90% CI) 
OPN-375 372 mcg vs Flovent HFA 440 mcg 

Cmax 63.2 (50.6, 78.8) 
AUC(0-t) 49.2 (40.0, 60.6) 

AUC(0-inf) 49.9 (41.0, 60.7) 
Reviewer’s calculation 

2.5.2. How does the PK of the drug and its relevant metabolites in healthy adults compare to that 
in patients with the target disease? 

The pharmacokinetics of fluticasone propionate in patients with nasal polyps was not characterized in this 
NDA submission.  
 
 2.7.3. How is the proposed to-be-marketed formulation linked to the clinical formulation? 
The size of the clinical batches used in Phase 1 and Phase 3 studies were  which is consistent with 
the proposed commercial batch size.  The formulation of the drug product used in the clinical batches is 
the same as the to-be-marketed product.  The applicant used a  to preclude the need 
to  and adopted a minor change in external geometry of the pump in the final device.  These 
changes were communicated to the Agency in a pIND meeting dated July 21, 2015.  For additional 
details, please refer to the CMC review.  
 
2.6. Bioanalytical 

2.6.1. Are the bioanalytical methods properly validated to measure fluticasone in plasma samples? 
Fluticasone propionate concentrations were determined in human plasma samples using a validated high 
performance liquid chromatography/tandem mass spectrometry (LC-MS/MS) method. Fluticasone 
propionate was extracted from human plasma treated with K2EDTA using a liquid-liquid extraction.  The 
lower limit of quantification (LLOQ) was 1.00 pg/mL (Bioanalytical method validation report AA96580-
01).  Calibration was performed over an analytical range of 1.00 to 150 pg/mL, using linear regression 
model with a weighting factor of 1/concentration2.  The intra- and inter-batch accuracy and precision of at 
least 67% of all quality controls were within ± 20% of their nominal concentrations and at least 50% of 
quality controls at each concentration were within ± 20% of their nominal values.  Freeze-thaw and 
bench-top stability was adequate to cover the sample handling condition during sample analysis.  The 
incurred sample reanalysis of a subset of study samples had acceptable reproducibility. 
 
3. LABEL RECOMMENDATIONS 
Labeling statements to be removed are shown in red strikethrough font and suggested labeling to be 
included is shown in underline blue font.  
 
7 DRUG INTERACTIONS 
7.1 Inhibitors of Cytochrome P450 3A4 
Fluticasone propionate is a substrate of CYP3A4.  The use of strong CYP3A4 inhibitors (e.g., ritonavir, atazanavir, 
clarithromycin, indinavir, itraconazole, nefazodone, nelfinavir, saquinavir, ketoconazole, telithromycin, conivaptan, lopinavir, 

 voriconazole) with  is not recommended because increased systemic corticosteroid adverse 
effects may occur. 

Ritonavir 
A drug interaction trial with fluticasone propionate aqueous nasal spray in healthy subjects has shown that ritonavir (a strong 
CYP3A4 inhibitor) can significantly increase plasma fluticasone propionate exposure, resulting in significantly reduced serum 
cortisol concentrations [see Clinical Pharmacology (12.3)].  During postmarketing use, there have been reports of clinically 
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Following orally-inhaled fluticasone propionate alone, AUC2-last averaged 1559 pg∙h/mL (range: 555 to 2906 pg∙h/mL) and 
AUC2-∞ averaged 2269 pg∙h/mL (range: 836 to 3707 pg∙h/mL).  Fluticasone propionate AUC2-last and AUC2-∞ increased to 2781 
pg∙h/mL (range: 2489 to 8486 pg∙h/mL) and 4317 pg∙h/mL (range: 3256 to 9408 pg∙h/mL), respectively, after coadministration 
of ketoconazole with orally-inhaled fluticasone propionate.  This increase in plasma fluticasone propionate concentration 
resulted in a decrease (45%) in serum cortisol AUC. 

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

pharmacokinetics. 

4. APPENDIX  
4.1. Analysis   
Geometric means of fluticasone propionate PK parameters in Study OPN-FLU-1102 (Part 1 and Part 2), 
and bioequivalence determination between OPN-375 and Flonase nasal spray (Part 1), and between 
OPN-375 and Flovent HFA inhalation aerosol (Part 2) were confirmed by independent analysis and were 
found to be similar to that reported by the Applicant. 
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This is a 505b(2) application for Fluticasone propionate 
nasal spray (OPN-375)

Proposed brand name

Sponsor: Optinose US Inc.

Strength: 93 µg

Indication: Treatment of nasal  in patients >18 yr

Proposed dose: One  per nostril twice 
daily (total daily dose, 372  

 2  per nostril twice daily (total daily 
dose 744 

3

Two type-B pre-IND meetings to discuss the development
program

Type-B pre-NDA meeting on November 18, 2015; One clinical
pharmacology study (2 parts) to demonstrate systemic safety of
the test product

Study OPN-FLU-1102 (single dose study)
Relative bioavailability comparing test product (400 µg dose) to Flonase (400
µg dose): Part 1
Relative bioavailability comparing test product (400 µg dose) to Flovent HFA 
(440 µg dose): Part 2
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