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 Elimination: Following intravenous dosing, FP had a terminal elimination half-life of 
approximately 7.8 hours. Less than 5% of radiolabeled oral dose was excreted in the urine as 
metabolites, with the remainder excreted in the feces as parent drug and metabolites.

 Special Populations: FPANS was not studied in any special populations, and no gender-specific 
pharmacokinetic data have been obtained.

 Drug Interaction: Systemic exposure increases significantly when FP is co-administered with 
ritonavir. At steady state, Cmax increased from 12 pg/ml to 318 pg/ml (26.5-fold increase); 
AUC(0-τ) increased from 8.4 pg•hr/ml to 3100 pg•hr/ml after concomitant administration of 
ritonavir (369-fold increase). This increase in FP exposure significantly decreased (86%) plasma 
cortisol, suggesting HPA axis suppression effects. A similar effect was observed when FP was co-
administered with ketoconazole.

Summary of Available Clinical/Clinical Pharmacology Information for FPANS:

 Clinical pharmacology study FLTB-1009 

In this NDA, the sponsor submitted one dedicated clinical pharmacology study that was conducted 
in 1997. It was a Phase I bioequivalence cross over study comparing the systemic exposure of 
fluticasone propionate (FP) after four 800 μg doses (one dose per 8 hours) to 12 healthy volunteers 
as either nasal drops or an nasal spray. FP nasal drops are available for treating nasal polyps in some 
foreign countries. The reason why the sponsor used 12-fold approved daily dose in this PK study is 
because the plasma concentrations of FP were below the limit of detection under approved doses.
Even under the over-dosed condition, the FP plasma concentrations in plasma were undetectable in 
2/12 of subjects on FPANS and 5/12 subjects on nasal drops. Because of these missing values, no 
formal statistical comparison was made between nasal spray and nasal drops (Table 1).  

Both AUClast and Cmax are numerically higher in FPANS than the nasal drops.

Table 1 Systemic Exposure and Bioavailability of FP Administered as An Aqueous Nasal 
Spray or Nasal Drops 12 Healthy Volunteers

 Effects on Hypothalamic-Pituitary-Adrenal (HPA) axis
The sponsor submitted one dedicated study and eight supportive studies investigating FP’s effect 
on HPA axis. In general, the effect of FP on HPA axis is comparable to the effect of placebo in 
adults.

o Study FLN-260 

This investigation was a 28-day randomized, double-blind, double-dummy, placebo-
controlled study comparing HPA axis function in patients with allergic rhinitis. A total of 
105 patients were randomly assigned to five groups:

 Placebo
 FP 200 µg, QD
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 FP 400 µg, BID
 Prednisone 7.5 mg, QD
 Prednisone 15 mg, QD

At the end of the treatment period (Study Day 28-30), patients had HPA axis function
evaluated by response to a 6-hour cosyntropin (synthetic derivative of ACTH) stimulation 
test. Oral prednisone at either dosage significantly reduced adrenal activity compared with 
both FP regimens and placebo (Fig.1). The overall p-value calculated from ANOVA F-test 
between prednisone and placebo/FP was < 0.001.

Among patients treated with FPANS for three weeks, FP plasma levels were detectable at a
rate higher than the false positive rate only in the FP 400µg BID group (four times the
recommended dosage in the proposed product labeling), and then only at levels <80pg/mL in
approximately one-third of the samples.

Figure 1. Concentration-time curves of plasma cortisol after cosyntropin stimulation in 
patients after 4 weeks treatment in five different groups.

Results indicate that intranasal FP at either dosage (200 µg QD, 400 µg BID) for 28 days did 
not affect the adrenal activity based on evaluation of plasma cortisol exposure (AUC) versus 
time and peak plasma cortisol concentrations following stimulation.

o Eight other studies (supportive)
 Study FLN-261 

This investigation was a randomized, parallel-group, double-blind, placebo-
controlled study conducted to assess the safety of long-term (one year) treatment of 
FPANS at a dosage of 200µg QD. A total of 81 male patients with perennial rhinitis
were recruited in the study. HPA axis function was evaluated by cosyntropin 
stimulation test at 24 weeks and after one year of therapy.
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Results indicate that no statistically significant differences were observed between 
the treatment groups in AM plasma cortisol, AUC and peak plasma cortisol 
concentrations.

 Study FLIT11

This investigation was a double-blind, parallel-group study to assess the safety of 
one-year use of FPANS (200 µg BID) compared with beclomethasone dipropionate 
aqueous nasal spray (200 µg BID) in patients with perennial rhinitis. Plasma cortisol 
concentration following stimulation with synthetic ACTH was measured in some 
patients (47 out of 159 subjects in the FPANS arm and 23 out of 83 subjects in the 
beclomethasone arm) at visit 1 (start of the study), visit 2 (week 2), visit 4 (week 12), 
visit 7 (week52). 

None of the patients in either FPANS or active control treatment group exhibited a decrease 
in plasma cortisol levels considered to be clinically significant.

 Study FLIT22

This investigation was a double-blind, placebo-controlled, randomized, parallel-
group study to assess the efficacy and safety of one-year use of FPANS (100 µg BID)
in patients with perennial non-seasonal allergic rhinitis. Plasma cortisol levels and 
ACTH stimulation tests were performed prior to the treatment, during the study and 
at the end of the treatment period.

There was no evidence of clinically relevant suppression of the ΗΡΑ axis related to 
FPANS.

 Study FLTA3010E

This investigation was a double-blind, placebo-controlled, randomized study of the 
efficacy and safety of a 28-day course of three doses of FPANS (50 µg, BID, 100 µg 
BID, and 200 µg BID) with placebo for the treatment of perennial non-seasonal 
allergic rhinitis. A six-month open-label safety extension was followed in eligible 
patients. Cosyntropin stimulation testing for evaluation of ΗΡΑ axis function was 
done at day 28 and day 183.

At day 28, the percent of patients with any cosyntropin stimulation test abnormality 
was similar across the four treatment groups and there was no evidence of a treatment 
effect. There were some patients having negative cortisol changes upon cosyntropin 
stimulation at day 183. The Sponsor claimed that some blood samples might have 
been mislabeled. 

 Study FLN230

This investigation was a double-blind, double-dummy, randomized, parallel group 
comparison of the efficacy of 14 days course of intranasal (200 µg QD) and oral FP 
(5 mg QD) treatment in patients with seasonal allergic rhinitis. Morning plasma 
cortisol concentrations were measured during the study as a means to monitor HPA 
axis function.
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During the treatment period, no patients in any treatment group had morning plasma 
cortisol values <5ug/dl. There were no clinically important differences between 
treatment groups for laboratory tests or A.M. plasma cortisol concentrations.

 Study FLTB3053

This investigation was a double-blind, placebo-controlled, parallel group study 
examining the effect of 14 days course of FPANS (200 µg QD) and cefuroxime axelil 
treatment in subjects with recurrent sinusitis. Morning serum cortisol was measured 
at every scheduled visit for subjects recruited in the UK or Canada.

There were no statistically significant differences between the placebo and FP groups 
in post-treatment morning cortisol values, with no evidence of HPA axis suppression 
(p=0.78).

 Study FNM-40017

This investigation was a double-blind, randomized, placebo-controlled trial assessing 
the growth effects of a one-year course of FPANS (200 µg QD) in prepubescent, 
pediatric subjects (aged 3.5 to 9.5 years) with perennial allergic rhinitis. HPA-axis 
function was assessed by measurement of creatinine and urinary free cortisol, using 
12-hour (overnight) urine samples collected by the parent/guardian in the subject’s 
home on an out-patient basis the evening immediately prior to Visits 2 (day 0), 8 
(Week 26) and 14 (Week 52).

Although there was a numeric reduction of the mean creatinine-corrected urinary free 
cortisol ratios changing from baseline, the FP200 QD group was comparable to the 
placebo group after six months and one year for the primary populations (Table 2).

Table 2 12-Hour Creatinine-corrected Urinary Free Cortisol in Primary Population

 Study FNM-40183

This investigation was a randomized, double-blind, placebo-controlled study to assess 
the potential effects of a six-week course of FPANS (200 µg QD) on the HPA axis in 
≥2 and <4 years of age children with allergic rhinitis. A total of 60 children 
completed the study. 
HPA axis effects were assessed by the change from baseline at the end of study in 12-
hour creatinine-corrected urinary free cortisol excretion. 
The mean difference between FPANS and placebo in creatinine-corrected urinary 
free cortisol ratio changing from baseline was -0.96 (95% CI = -0.66, -1.39). The 
confidence interval lay entirely within the equivalence limit (-20, 20 µg/g) defined a 
priori (table 3).
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Although there was a numeric reduction of the mean creatinine-corrected urinary free 
cortisol ratios changing from baseline, the FP200 QD group was statistically 
equivalent to the placebo group.  

Table 3 Mean Change from Baseline in 12-Hour 
Creatinine-Corrected Urinary Free Cortisol (mcg/g)

o 120 day safety report
The report includes a total of 245 cases describing 501 adverse events received between the 
time period January 01, 2013 and October 31, 2013.
Three reports describing effects on the HPA axis were received (Cushing’s
syndrome/secondary adrenocortical insufficiency, adrenal insufficiency and adrenal
suppression) in association with use of FPANS. In two of the reports, drugs known to
increase the systemic availability of FPANS (ritonavir and nefazodone) were also
documented and in the third report, the patient was taking an intranasal steroid concurrently.

Reviewer’s comments:
1) It seems that FPANS generally do not suppress HPA axis or the effect is comparable to

placebo in adults.
2) Although there were no statistically significant differences between FPANS and placebo 

on HPA axis suppression in children, the FPANS group showed a numerically higher 
reduction of creatinine-corrected urine free cortisol concentrations after long term
treatment. If the OTC switch of FPANS is extrapolated to pediatric population, long term
use in children should be avoided.

3) Co-administration of FPANS and ritonavir is not recommended in the current FPANS 
label. Also in the label, “Caution should be exercised when FPANS is co-administered 
with ketoconazole and other known potent CYP3A4 inhibitors.” It says in the warning 
section “The concomitant use of intranasal corticosteroids with other inhaled 
corticosteroids could increase the risk of signs or symptoms of hypercorticism and/or 
suppression of the HPA axis.” This information should be reflected in the OTC drug 
facts. The prescription of antidepressant nefazodone was presumed rare in the U.S. as its 
major brand Serzone® was discontinued in the U.S. due to high incidence of causing 
hepatic injuries. Therefore, it is not necessary to mention nefazodone in the drug facts. 

 Effects on growth rate in children 
o Study FNM-40017

This investigation was a double-blind, randomized, placebo-controlled trial assessing the 
growth effects of a one-year course of FPANS (200 µg QD) in prepubescent, pediatric 
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subjects with perennial allergic rhinitis. The study was conducted from 1999 to 2001. The 
growth velocity was measured by stadiometry. The mean difference between FPANS and 
placebo in growth velocity after one year was -0.20 cm/year (95% CI=-0.351, 0.757).

Although there was a numeric reduction of mean growth velocity from baseline in FPANS 
group (-0.4 cm/year) than the placebo group (-0.1 cm/year), FPANS (200 µg QD) was 
statistically equivalent to the placebo on growth velocity in prepubescent children (Table 4). 

Table 4 Growth Velocity (cm/year) in Primary Population

NOTE: Results are presented as least-squares means and standard errors. Estimates come from an analysis of 
covariance model with baseline growth velocity as covariate and main effects for treatment.

o Study FNM-40181

This investigation was a randomized, double-blind, placebo-controlled, cross-over study to 
investigate two week-lower leg growth in children with FPANS (100 µg QD) and placebo as 
measured by knemometry. 28 children (aged 4 to 12 years) with seasonal and perennial 
rhinitis completed study. Two patients were excluded during analysis due to records of 
negative growth. The estimated lower leg growth rate from FPAN treatment was 0.123 
mm/week slower than placebo control (Table 5). The non-inferior boundary of the one-sided 
95% CI for treatment difference in lower leg growth was set priori at -0.225mm per week. 
Therefore FPANS was still considered to be non-inferior compared to placebo on lower let 
growth rate in children.

FPANS treatment was non-inferior to placebo in terms of longitudinal lower leg growth 
(Table 5). 

Table 5 Mean Lower Leg Growth of 28 Children in Two-period Treatment 
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Reviewer’s comments:
In a recent study (FFR101782) conducted from 2007 to 2011, GSK evaluated the one-year 
effect on growth rate in children for another product, fluticasone furoate (FF) nasal spray. 
The sponsor observed significant reduction of growth velocity (-0.27 cm, CI=-0.48, -0.06) by 
FF (Table 6) as compared to placebo. This observation could be contributed by multiple 
factors:
1) The sample size, as suggested in 2007 FDA guidance, was much greater in study 

FFR10782 (total 435 subjects) than in study FNM-40017 (total 108 subjects), therefore 
the former had much more power than the latter to detect statistical significance.

2) From pharmacology perspective, FF is more potent than FP as 
a. FF has a higher binding affinity with glucocorticoid receptors than FP (Kd 0.3 

nM vs. 0.51 nM).
b. FF showed greater inhibition effect in inhibiting lung eosinophilia in rat model 

(75% vs. 50%).  

Table 6 Analysis of Growth Velocity (cm/year) in FFR101782
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Detailed Labeling Recommendations

Flonase is proposed as an OTC product and therefore, no clinical pharmacology information is included in 
the proposed “Drug Facts” label.

In the FPANS Drug Facts, the recommendation for patients taking medicine for HIV infection is  
. This is reasonable as it is known that ritonavir dramatically increases the systemic exposure of FP 

(Cmax increases 27-fold and AUC0-τ increases 368-fold). Under the current label of prescribing FPANS, 
“Coadministration of ritonavir is not recommended”. Using “HIV infection” to replace “ritonavir” is 
reasonable as most HIV multi-drug therapies include ritonavir which patients may not be aware of.

In the FPANS Drug Facts, it is recommended that patients taking ketoconazole “Ask a doctor or 
pharmacist before use”.  This is reasonable as it is known that ketoconazole increases FP AUC by 1.9-fold
(from FLOVENT HFA label). Under the current label for prescribing FPANS, “Caution should be 
exercised” for coadministration of FPANS and ketoconazole.

In the pilot label comprehensive study 1305, the comprehension rate point estimates for question “Ask a 
doctor or pharmacist before you are taking ritonavir” is 99.1% in general population and 96.8% in low-
literate population. The comprehension rate point estimates for question “Ask a doctor or pharmacist 
before use if you are taking ketoconazole pills” is 100% in general population and 90.3% in low-literate 
population. The results indicate that the drug-drug interaction-related labeling in the proposed “Drug 
Facts” is acceptable.

It states in the warning section of the current label of prescribing FPANS “The concomitant use of 
intranasal corticosteroids with other inhaled corticosteroids could increase the risk of signs or symptoms 
of hypercorticism and/or suppression of the HPA axis.” Also in the Drug Facts of approved Nasacort 
Allergy 24 hr®, it says “Ask a doctor before use if you are using a steroid medicine for asthma, allergies or 
skin rash”. Therefore, it’s reasonable to include the same label language in the FPANS Drug Facts. 

If the clinical division considers it is appropriate to fully switch the OTC in the entire population, 
including children of 4 years age and older described in the current Rx label, the same pediatric Rx dosing 
regimen should be applied in the Drug Facts. In addition, the similar label language as “Intranasal 
corticosteroids may cause a reduction in growth velocity when administered to pediatric patients” should 
be displayed on the Drug Facts. The long-term use in children should be avoided.

Recommended label changes:

Ask a doctor before use if you
 Have glaucoma

Ask a doctor or pharmacist before use if you are taking
  ketoconazole pills (medicine for fungal infection)

When using this product
 Remember to tell your doctor about all the medicines you take, including this one.
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fasting / non-fasting single dose:
fasting / non-fasting multiple dose:

    Drug-drug interaction studies -                                                                          
In-vivo effects on primary drug:
In-vivo effects of primary drug:

In-vitro:

    Subpopulation studies -                                                
ethnicity:

gender:
pediatrics:
geriatrics:

renal impairment:
hepatic impairment:

    PD -                                                
Phase 2:
Phase 3:

    PK/PD -
Phase 1 and/or 2, proof of concept:

Phase 3 clinical trial:

    Population Analyses -
Data rich:

Data sparse:

II.  Biopharmaceutics
    Absolute bioavailability
    Relative bioavailability -                       

solution as reference:
alternate formulation as reference:

    Bioequivalence studies -                                                
traditional design; single / multi dose: X 1 1 FLTB1009

replicate design; single / multi dose:

    Food-drug interaction studies
    Bio-waiver request based on BCS
    BCS class
   Dissolution study to evaluate alcohol induced
   dose-dumping
III.  Other CPB Studies
    Genotype/phenotype studies
    Chronopharmacokinetics
    Pediatric development plan
    Literature References
Total Number of Studies

On initial review of the NDA/BLA application for filing:

Content Parameter Yes No N/A Comment
Criteria for Refusal to File (RTF)
1 Has the applicant submitted bioequivalence data comparing to-be-

marketed product(s) and those used in the pivotal clinical trials?
X

2 Has the applicant provided metabolism and drug-drug interaction 
information?

X

3 Has the sponsor submitted bioavailability data satisfying the CFR 
requirements?

X

4 Did the sponsor submit data to allow the evaluation of the validity of 
the analytical assay?

X

5 Has a rationale for dose selection been submitted? X
6 Is the clinical pharmacology and biopharmaceutics section of the NDA 

organized, indexed and paginated in a manner to allow substantive 
review to begin?

X
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7 Is the clinical pharmacology and biopharmaceutics section of the NDA 
legible so that a substantive review can begin?

X

8 Is the electronic submission searchable, does it have appropriate 
hyperlinks and do the hyperlinks work?

X

Criteria for Assessing Quality of an NDA (Preliminary Assessment of Quality)
        Data
9 Are the data sets, as requested during pre-submission discussions, 

submitted in the appropriate format (e.g., CDISC)? 
X

10 If applicable, are the pharmacogenomic data sets submitted in the 
appropriate format?

X

        Studies and Analyses
11 Is the appropriate pharmacokinetic information submitted? X
12 Has the applicant made an appropriate attempt to determine reasonable 

dose individualization strategies for this product (i.e., appropriately 
designed and analyzed dose-ranging or pivotal studies)?

X

13 Are the appropriate exposure-response (for desired and undesired 
effects) analyses conducted and submitted as described in the 
Exposure-Response guidance?

X

14 Is there an adequate attempt by the applicant to use exposure-response 
relationships in order to assess the need for dose adjustments for 
intrinsic/extrinsic factors that might affect the pharmacokinetic or 
pharmacodynamics?

X

15 Are the pediatric exclusivity studies adequately designed to 
demonstrate effectiveness, if the drug is indeed effective?

X

16 Did the applicant submit all the pediatric exclusivity data, as described 
in the WR?

X

17 Is there adequate information on the pharmacokinetics and exposure-
response in the clinical pharmacology section of the label?

X

        General
18 Are the clinical pharmacology and biopharmaceutics studies of 

appropriate design and breadth of investigation to meet basic 
requirements for approvability of this product?

X

19 Was the translation (of study reports or other study information) from 
another language needed and provided in this submission?

X

IS THE CLINICAL PHARMACOLOGY SECTION OF THE APPLICATION 
FILEABLE? ______Yes__

If the NDA/BLA is not fileable from the clinical pharmacology perspective, state the reasons and 
provide comments to be sent to the Applicant.

- None

Please identify and list any potential review issues to be forwarded to the Applicant for the 74-
day letter.

- None
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use. We recommend that you assess the potential of this interaction with potent CYP3A4 
inhibitor drugs and associated clinical implications for OTC use. We recommend that you 
address this issue in your application and/or label.

Sponsor’s replies in the current NDA application:
The concurrent use of FPANS and inhaled or topical steroids results in a negligible 
incremental contribution to the systemic exposure from the intranasal route. The amount of 
FP delivered by FPANS would represent a small fraction of the overall steroid load and 
unlikely to add significantly to the steroid burden. For example, even under the condition of 
coadministration with steroids for treatment of asthma, FPANS was not shown to contribute 
to any clinically significant adrenal (or HPA axis) suppression. To mitigate this risk, the OTC
DFL clearly states that consumers should not use the product to treat asthma. Further, the
product insert instructs that consumers who may be taking medicines with corticosteroids -
including some medicines for the treatment of eczema, asthma, inflammation, allergic
reactions, or eye conditions - should check with a doctor before use.

Risk is mitigated by providing information about possible interactions within the proposed 
OTC labeling. Consumers who are treated with HIV medications are recommended not to 
use FPANS. Consumers who may be taking ketoconazole are directed to ask a doctor or 
pharmacist before using FPANS.

Question 10. Does the Agency agree with the format and language of dosage instructions for 
use in an OTC setting for our proposed indication and identified target population?

FDA preliminary response:
With respect to dosing regimen:
Provide justification for the  regimen. The proposed OTC dosing 
does not include all the dosing regimens recommended in the approved package insert for 
Flonase. The proposed OTC label recommends use of 2 sprays in each nostril once daily (50 
mcg/spray; 200 mcg total daily dose) for the first week, followed by 1 or 2 sprays in each 
nostril daily (100 or 200 mcg total daily dose) “as needed to treat your symptoms”  

 The approved Flonase dosing also allows for an alternative dosing regimen 
of 1 spray in each nostril twice daily (200 mcg total daily dose).

With respect to target population:
As stated earlier in our response to question 2, you will need to provide justification for

 from the OTC population. If the pediatric population is 
included, instructions for dosing will have to be revised accordingly.

Sponsor’s replies in the current NDA application:
While the 100 mcg QD dose provided evidence of efficacy for both conditions, the time-to-
onset of effect appeared to be considerably slower (3 days vs. 12 hours) and the treatment 
effect less than that previously observed for the approved 200 mcg QD.

This recommendation is based on the observed effect of INS on pediatric growth rates. A one 
year study (FNM40017) was conducted with FPANS (200 mcg QD) in 150 pediatric subjects 
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(3.5 to 9.5 years). The results of this one-year, double-blind study demonstrate that FPANS at 
the maximum recommended dose (200 mcg QD) was equivalent to vehicle placebo with no 
effects on growth rate in prepubescent children, as well as no effects on standing height and 
bone mineral density. A similar study (FFR101782) was also conducted using fluticasone 
furoate (FF) 100 mcg daily in 474 pediatric patients (5 to 8.5 years). The study using FF
showed a statistically significant decrease in growth velocity with FF of -0.27 cm per year.
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