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1 Executive Summary 

1.1 Recommendation 

The Office of Clinical Pharmacology /Division of Clinical Pharmacology 2 (OCP/DCP-2) has 
reviewed NDA 21-067 SE5-003 submitted on March 30, 2007, Aug. 13, 2007, Sept 6, 2007 and 
Oct 29, 2007 and finds it acceptable provided that a mutually satisfactory agreement can be 
reached between the sponsor and the agency regarding the language in the package insert. 
Recommendation and labeling comments should be conveyed to the sponsor as appropriate. 

1.2 Phase IV Commitments 

None. 
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1.3 Summary of Clinical Pharmacology and Biopharmaceutics Findings 

The effect of mometasone furoate (MF) on HPA axis function was assessed in a 29-day 
randomized, double-blind, placebo-controlled, and parallel group study involving 50 asthmatic 
children 6 to 11 years of age. HPA axis function was primarily evaluated by 12-hour plasma 
cortisol AUC0-12h and 24-hour urinary free cortisol levels with additional analysis on plasma 
cortisol Cmin, Cmax, 8 AM levels, and Tmax.  

Following a 29 days of treatment, the mean changes in plasma cortisol AUC0-12h from baseline 
were -0.11, -19.5, -21.3, and -3.47 mcg.hr/dL for the treatment groups of ASMANEX 
TWISTHALER 110 mcg BID (n = 12), 220 mcg BID (n = 12), 430 mcg BID (n = 11) and placebo 
(n = 7), respectively. The mean difference from placebo in AUC0-12h changes from baseline for 
the 110 mcg BID, 220 mcg BID and 430 mcg BID treatment groups were 3.4 mcg.hr/dL (95% CI: 
-14.0, 20.7), -16.0 mcg.hr/dL (95% CI: -33.9, 1.9), and -17.9 mcg.hr/dL (95% CI: -35.8, 0.0), 
respectively. For the 24-hour urinary free cortisol excretion, the mean changes from baseline 
were -1.53, -1.33, -6.70, and -4.68 mcg/day for the groups treated with ASMANEX TWISTHALER 
110 mcg BID (n = 12), 220 mcg BID (n = 12), 430 mcg BID (n = 12), and placebo (n = 10), 
respectively. The mean placebo corrected differences in changes from baseline for the 100 mcg 
BID, 200 mcg BID, and 400 mcg BID treatment groups were 3.1 mcg/day (95% CI: -3.3, 9.6), 3.3 
mcg/day (95% CI: -3.0, 9.7), and -2.0 mcg/day (95% CI: -8.6, 4.6), respectively.  

The plasma cortisol Cmin and Cmax values for all doses showed a trend towards dose-
dependent decreases from baseline compared to placebo. The 8 AM cortisol concentrations are 
generally consistent with the AUC0-12h findings where only the 200 mcg BID and 400 mcg BID 
groups showed dose related decreases from baseline compared to placebo. 

Optional Intra-Divisional Briefing was held on Nov. 21, 2007. Attendees: Ting Eng Ong and Drs. 
Chandrahas Sahajwalla, Badrul Chowdhury, Banu Karimi-Shah, and Sandra Suarez-Sharp 

2 Question Based Review 

2.1 General Attributes of the Drug 

1. 	 What pertinent regulatory background or history contributes to the current assessment of the 
clinical pharmacology of mometasone furoate? 

Asmanex® Twisthaler® 220 mcg (mometasone furoate inhalation powder) was approved for the 
maintenance treatment of asthma in patients 12 years of age and older on March 30, 2005. The 
sponsor’s deferred pediatric studies required under the Pediatric Research Equity Act (PREA) for 
the maintenance treatment of asthma as prophylactic therapy in patients 4 to 11 years of age 
were considered required post-marketing study commitments. 

To fulfill this commitment, the sponsor submitted a total of eight clinical studies to support the use 
of mometasone furoate dry powder inhaler for the treatment of asthma in this age group, 
including efficacy and safety assessments, growth and HPA Axis studies, and long-term safety 
data up to one year in this efficacy supplement. The sponsor intends to obtain approval of MF 
DPI 110 mcg QD PM dosing in patients 4 to 11 years of age.  

HPA axis function was assessed in three studies, a 29-day study (C96-361) in asthmatic children 
6 to 11 years of age, and two one-year studies in asthmatic children 4 to 9 years of age (growth 
study C97-384 and safety study C97-385). In study C96-361, standard measurements including 
plasma cortisol AUC and 24-hour urinary free cortisol levels were assessed. For the purpose of 
HPA axis assessment, the two one-year studies are not adequate since only AM plasma cortisol 
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and 12-hour urinary cortisol were assessed and they are not generally considered as sensitive 
parameters for detecting systemic effect on HPA axis function.   

2.2 General Clinical Pharmacology 

1. 	 What is the effect of mometasone furoate on HPA axis function in asthmatic children 6-11 
years old? 

The effect of various doses of mometasone furoate (100 mcg BID, 200 mcg BID, and 400 mcg 
BID) on HPA axis function was assessed in 50 asthmatic children 6 – 11 years old in a 29-day 
HPA Axis study C96-361. This was a randomized, single-center, double-blind, placebo-controlled, 
and parallel-group study. The systemic effects of mometasone furoate on HPA axis function were 
primarily assessed by plasma cortisol AUC0-12h, Cosyntropin stimulation, and 24-hour urinary 
free cortisol. Additional analyses were performed on plasma cortisol Cmin, Cmax, 8 AM levels, 
and Tmax.  

The Day-29 plasma cortisol AUC0-12h values and AUC0-12h change from baseline are shown in 
Table 1. Due to an imbalance in the baseline AUC0-12h values, an analysis of covariance 
(ANCOVA) was performed on the Day-29 AUC0-12h and change from baseline, with baseline 
AUC0-12h as a covariate. The 200 mcg group was not significantly different from placebo 
(p=0.078), and the 400 mcg BID group was marginally significant different from placebo 
(p=0.050). The mean Day-29 AUC0-12h value for the 200 mcg BID and 400 mcg BID groups 
were 24% and 27% less than the placebo AUC0-12h, respectively. The ANCOVA results for the 
AUC0-12h changes from baseline provide the same mean difference from placebo as the 
ANCOVA for Day-29 AUC0-12h.  

Table 1. Day 29 12-hour plasma cortisol AUC0-12ha and difference from placebo 
Treatment N Days of 

treatment 
Baseline 

(mcg.hr/dL) 
Adjusted Day­

29 Meanb 

(mcg.hr/dL) 

Adjusted Mean 
change from 

baselineb (mcg.hr/dL) 
(95% CI) 

Mean difference 
from placebob 

(mcg.hr/dL) (95% 
CI) 

400 mcg 
bid 

11c 29 73.15 49.23 -21.3 (-32.3, -10.4) -17.9 (-35.8, 0.0) 

200 mcg 
bid 

12c 29 79.45 51.08 -19.5 (-30.2, -8.8) -16.0 (-33.9, 1.9) 

100 mcg 
bid 

12c 29 66.85 70.47 -0.1 (-10.6, 10.4) 3.4 (-14.0, 20.7) 

placebo 7c 29 57.70 67.11 -3.5 (-17.5, 10.5) --
aBlood samples were collected at 10 PM on Day -1 (and Day 28), and at 12 midnight, as well as 3 AM, 5 AM, 6 AM, 7 AM,
 
8 AM, 9 AM and 10 AM on Day 1 (and Day 29).

b adjusted for imbalance in baseline AUC value 

c Four subjects (1 each in the MF DPI 100 mcg BID and MF DPI 200 mcg treatment groups and 2 in the placebo group) 

discontinued the study prior to scheduled completion. Three (3) subjects in the placebo group and 1 in the 400 mcg BID 

group had missing plasma cortisol measurements at three or more (>33%) of the time points and were excluded from all
 
plasma cortisol analysis.
 

The Cmin, Cmax, 8 AM concentration and Tmax values are summarized in Table 2. There were 
no statistically significant differences between treatment groups in Cmin, Cmax, or 8 AM 
concentration. There were statistically significant differences among the treatment groups for 
Tmax. 
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Table 2. Mean Cmin, Cmax, 8 AM concentration, and Tmax of cortisol  
Parameters Treatment Baseline Day 29 Change from 

Baseline 
Cmin (mcg/dL) 400 mcg BID (n=12) 0.73 0.00 -0.73 

200 mcg BID (n=12) 0.35 0.10 -0.25 
100 mcg BID (n=11) 0.51 0.42 -0.09 
Placebo (n=7) 0.00 0.00 0.00 

Cmax 400 mcg BID (n=12) 18.16 14.62 -3.55 
(mcg/dL) 200 mcg BID (n=12) 18.95 16.32 -2.63 

100 mcg BID (n=11) 17.46 16.19 -1.27 
Placebo (n=7) 17.03 16.27 -0.76 

8 AM Cortisol 400 mcg BID (n=12) 12.34 10.33 -2.01 
(mcg/dL) 200 mcg BID (n=12) 13.16 12.13 -0.74 

100 mcg BID (n=11) 11.34 12.56 1.22 
Placebo (n=7) 11.60 11.91 0.31 

Tmax* 400 mcg BID (n=12) 8:38 7:51 -0:47 
(hours:minutes 200 mcg BID (n=12) 7:00 8:25 1:25 
after dose) 100 mcg BID (n=11) 8:16 7:32 -0:43 

Placebo (n=7) 7:37 8:00 0:23 
*Tmax is the exact clock time of collection. 

Individual urinary cortisol measurements were highly variable, and there were no statistically 
significant changes from baseline between treatment groups (Table 3). 

Table 3. 24-hr Urinary free cortisol* and statistical analysis results 
Treatment N days of 

Treatment 
Baseline 

(mcg/day) 
Adjusted Day­

29 value** 
(mcg/day) 

Adjusted mean 
change from 
baseline** 

(mcg/day) (95% CI) 

Mean difference 
from placebo 
(mcg/day)** 

(9%%CI) 
400 mcg bid 12 4 21.26 10.01 -6.7 (-11.0, -2.4) -2.0 (-8.6, 4.6) 
200 mcg bid 12 4 14.28 15.38 -1.3 (-5.6, 2.9) 3.3 (-3.0, 9.7) 
100 mcg bid 12 4 19.02 15.18 -1.5 (-5.8, 2.7) 3.1 (-3.3, 9.6) 
placebo 10 4 11.41 12.03 -4.7 (-9.4, 0.1) --

* Urine was collected over a 24-hr period beginning at 10 AM on Day -1 (and Day 28) and ending at 10 AM on Day 1 (and 
Day 29) 
** adjusted for imbalance in baseline 

Changes in plasma cortisol concentration in response to Cortrosyn® stimulation was evaluated at 
baseline and on Day 29. One subject treated with 400 mcg BID had an abnormal response to 
Cortrosyn® stimulation at Day 29. Low pre-stimulation plasma cortisol concentrations (i.e., < 5 
mcg/dL) were reported in 2/12 subjects in the placebo group, 4/13 subjects in the 100 mcg BID 
group, 4/13 in the 200 mcg BID group and 4/12 subjects in the 400 mcg BID group. Sponsor 
concluded that there were no statistically significant differences between treatment groups at 
either time point (Table 4). 
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Table 4. Mean AM plasma cortisol concentration (mcg/dL) (All treated subjects with both pre and 
post-Cortrosyn® plasma cortisol values.  

*Cortrosyn® testing was done on screening and Day 29. An IV injection of 0.25 mg of cosyntropin (Cortrosyn®) solution 
was administered after the last blood sample was taken at 10 AM. A second blood sample was taken 30 minutes after the 
injection for the measurement of plasma cortisol. 

Plasma mometasone furoate concentrations were generally below or only slightly above the limit 
of quantitation (LOQ = 50 pg/mL) immediately before and following dosing with mometasone 
furoate (Table 5). In addition, trough plasma mometasone furoate concentrations tended to 
increase in a dose-related manner, with values remaining close to the LOQ. 

Table 5. Plasma Mometasone Furoate concentration 

The sponsor concluded that there was no evidence in the mometasone furoate 100 mcg BID 
treatment group of HPA axis suppression based on mean plasma cortisol AUC0-12h parameters 
and the response to Cortrosyn® stimulation. Plasma cortisol AUC0-12h results suggest that there 
is a potential for systemic exposure in children given 200 mcg BID or 400 mcg BID.  
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Reviewer’s Comments: 

Overall, this 29-day HPA axis study is adequate for the purpose of evaluating HPA axis function. 
In this study, relatively sensitive methods for detecting systemic effects on HPA axis function 
(e.g., plasma cortisol AUC and 24-hour urinary free cortisol) were utilized. Patients were confined 
during the days for plasma sampling and urine collection. Urine collections seem adequate. 
Compliance could be assured by the PK samplings showing detectable concentration in some 
patients although most of the mometasone furoate levels were below the assay sensitivity. Forty-
five of the 50 subjects used at least 75% of their prescribed investigational study medication. This 
study included three doses of mometasone furoate and dose-related trends in HPA axis effects 
further support the compliance. Duration of this study is 4 weeks which is shorter than the 
recommended 6 weeks. Furthermore, the BID dosing regimens (100 mcg BID, 200 mcg BID, and 
400 mcg BID) were assessed although a QPM dosing of 100 mcg was proposed for children. 

The ANCOVA analysis on actual Day-29 plasma cortisol AUC0-12h values or changes in AUC0­
12h from baseline, using baseline AUC0-12h as a covariate, resulted in the same treatment 
difference from placebo. The mean changes in plasma cortisol AUC0-12h from baseline were ­
0.1, -19.5, -21.3, and -3.5 mcg.hr/dL for the 100 mcg BID, 200 mcg BID, 400 mcg BID, and 
placebo, respectively. The mean difference from placebo (95% CI) were 3.4 (-14.0, 20.7), -16.0 (­
33.9, 1.9), and -17.9 (-35.8, 0.0) mcg.hr/dL for 100 mcg BID, 200 mcg BID, and 400 mcg BID, 
respectively. For the plasma cortisol AUC0-12h calculation, the sponsor used the nominal time 
instead of actual time of sample collection. In addition to the 4 subjects who discontinued the 
study, 4 subjects who had 3 or more missing plasma cortisol measurements were also excluded 
from the final analysis. Considering the limited sample size of this study, the sponsor was 
requested to perform the analysis by including and excluding these subjects.  

For 24-hour urinary free cortisol, the mean changes from baseline were -1.5, -1.3, -6.7, and -4.7 
mcg/day for the groups treated with 100 mcg BID, 200 mcg BID, 400 mcg BID and placebo, 
respectively. The mean differences from baseline compared to placebo were 3.1 (95% CI: -3.3, 
9.6), 3.3 mcg/day (95% CI: -3.0, 9.7), and -2.0 (95% CI: -8.6, 4.6) mcg/day for the groups treated 
with 100 mcg BID, 200 mcg BID, and 400 mcg BID, respectively. The 400 mcg BID group showed 
a numerical decrease in urinary free cortisol level compared to placebo. The other two groups 
showed a numerical increase compared to placebo.  

The plasma cortisol Cmin and Cmax values for all doses showed dose-dependent numerical 
decreases compared to placebo. The 8 AM cortisol concentrations are generally consistent with 
the AUC0-12h finding where only the 200 mcg BID and 400 mcg BID groups showed dose 
related decreases compared to placebo. The sponsor calculated the mean Tmax values using 
actual Tmax data. However, generally, the Tmax data should be summarized with median and 
range.  

The conventional high-dose Cosyntropin stimulation test is not generally accepted as a sensitive 
method to detect systemic effect. Clinically, this test is useful in determining severe adrenocortical 
insufficiency, however, it has been deemed inadequate for detecting mild or short-term adrenal 
gland suppression or for detecting isolated central adrenal insufficiency. 

An issue was raised during filing meeting with regards to the re-assurance of in vitro dose 
proportionality between the 220 mcg devices. 

 The batch 
number for the  used in this study is 36809-039. Dr. Craig Bertha had reviewed 
the in vitro data for other  batches made at the same time as this clinical batch (see 
chemistry review by Dr. Craig Bertha dated March 23, 1999). It was found that dose delivery of 
the  batches were reasonable close to target and was able to meet the Agency’s 
promoted acceptance criterion of 85-115% of label claim emitted dose.  
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3 Detailed Labeling Comments  
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4 Appendix 

4.1 Cover Sheet and OCPB Filing/Review Form 
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