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BACKGROUND 

NDA 202-129 for Zetonna (ciclesonide) Nasal Aerosol was approved on January 20, 2012 with a number of pediatric 
and post marketing studies included in its approval letter (see table below). The sponsor submitted study reports for 
studies in children 6-11 years of age, i.e., studies listed as 1864-1, 1864-2, 1864-3 and 1864-7 in the approval letter 
under 3 different supplements: S004:  To provide long term ocular safety data in the label; S005:  To provide data on 
patients 6-11 years of age in PAR and HPA axis data and S006:  To provide data on patients 6-11 years of age in SAR.
This review will cover the HPA axis study 1864-1, study number 060-308, submitted in S005. 

Pediatric studies included in the approval letter for NDA 202-129
1864-1 Conduct a 6-week double-blind, placebo-controlled HPA axis trial with ciclesonide nasal 

aerosol in patients with PAR 6 to 11 years of age (Study 060-308). This trial will evaluate the 
effect of ciclesonide nasal aerosol (74 mcg) compared to placebo on HPA axis as measured by 
serum cortisol over 6 weeks of treatment. Additionally the steady-state PK profile after 6
weeks of treatment and the relationship between study drug exposure and change in cortisol 
exposure will be investigated.

1864-2 Conduct a 2-week double blind, placebo-controlled, efficacy and safety trial with ciclesonide nasal 
aerosol in patients with SAR 6 to 11 years of age (Study 060-305). The proposed adolescent and 
adult dose and at least one lower dose will be studied.

1864-3 Conduct a 12-week double-blind, placebo-controlled, efficacy and safety trial with ciclesonide 
nasal aerosol in patients with PAR 6 to 11 years of age (Study 060-306). The primary endpoint 
will be evaluated after 6 weeks of treatment followed by collection of an additional 6 weeks of 
safety data. The proposed adolescent and adult dose and at least one lower dose will be studied.

1864-4 Conduct a 2-week double-blind, placebo-controlled, efficacy and safety trial with ciclesonide 
nasal aerosol in patients with SAR 2 to 5 years of age.

1864-5 Conduct a 12-week double blind, placebo-controlled, efficacy and safety trial with ciclesonide 
nasal aerosol in patients with PAR 2 to 5 years of age. The primary efficacy endpoint will be 
evaluated after 6 weeks of treatment followed by collection of an additional 6 weeks of safety data.

1864-6 Conduct a 6-week double blind, placebo-controlled HPA axis trial with ciclesonide nasal 
aerosol in patients with PAR 2 to 5 years of age. This trial will evaluate the effect of 
ciclesonide nasal aerosol compared to placebo on HPA axis as measured by serum cortisol 
over 6 weeks of treatment. Additionally steady-state PK after 6 weeks of treatment and the
relationship between study drug exposure and change in cortisol exposure will be investigated.

Post-marketing requirements included in the approval letter for NDA 202-129
1864-7 Conduct a randomized clinical trial in adolescent (age 12 years and older)

and adult patients with perennial allergic rhinitis of a minimum of 6
months duration to evaluate the long term safety of ciclesonide nasal
aerosol as measured by local nasal and ocular assessments. Include the
active comparator OMNARIS (ciclesonide) Nasal Spray.

REVIEW OF THE HPA AXIS STUDY 060-308 

The study was a multicenter, randomized, double-blind, placebo-controlled, parallel-group, safety study of the effects 
of ciclesonide nasal aerosol (74 mcg) on the HPA axis when administered once daily to male and premenarchal female 
subjects 6 to 11 years of age with a diagnosis of PAR. Study synopsis is attached at the end of this review.  

The effects of ciclesonide on the HPA axis were assessed primarily based on changes in serum cortisol levels from 
predose to the end of the 6-week treatment period. Additionally, the effects of ciclesonide on the HPA axis were 
assessed based on changes in 24-hour urinary free cortisol levels from pre-dose to the end of the 6-week treatment 
period. Subjects were randomly assigned in a 1:1 ratio to 1 of 2 treatment arms in a double-blind manner as follows: 

Treatment A: Ciclesonide nasal aerosol 74 mcg administered once daily (1 actuation of 37 mcg per nostril) for 6 
weeks
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Treatment B: Placebo nasal aerosol administered once daily (1 actuation per nostril) for 6 weeks 

The 74 mcg dose of ciclesonide is the marketed dose for adolescents and adults and would be expected to be the 
highest dose used in pediatric patients 6-11 years of age with PAR and SAR. The 74 mcg dose was expected to be 
effective in pediatric patients based on the pivotal clinical SAR and PAR studies (060-622, 060-633, and 060-634) in 
adolescents and adults 12 years of age and older and have a favorable risk/benefit profile.

At Visit 4 (pre-dose), a single blood sample was collected approximately 30 minutes before the first double-blind 
treatment dose was administered, which served as a stable drug-free control sample for all subjects. At Visit 7 (last 
dose), serial blood samples for steady-state serum concentrations of ciclesonide and des-ciclesonide were collected 
starting in the morning of Day 42 (- 1 to + 3) immediately prior to administration of the last study medication dose 
(i.e., at the same time as the predose cortisol sample), and after dosing at 30, 60, 90 minutes and 2, 4, 8, 12, 16, and 24 
hours. Systemic levels of ciclesonide and desciclesonide were quantified by a validated bioanalytical method 
employing a sensitive assay with an LLOQ of 1.0 pg/mL for both ciclesonide and des-ciclesonide.

Change from baseline (Visit 4) to end of study (Visit 7) in serum cortisol AUC(0-24) is summarized by treatment group 
in table 1, and serum cortisol concentrations by treatment group are displayed for the per protocol population in Figure 
1. In addition, change from baseline in 24-hour urinary free cortisol excretion, corrected for urine creatinine, is 
summarized in Table 2.

PK data from the study are summarized in Table 3.

Reviewer’s comments: At the end of 6 weeks of treatment, the LS means (SE) change from baseline in serum cortisol 
AUC(0-24) was 5.9 (5.6) mcg•hour/dL and 1.7 (5.2) mcg•hour/dL for placebo and ZETONNA Nasal Aerosol, 
respectively.  The LS mean difference in serum cortisol AUC(0-24) change from baseline for the per protocol population 
was 7.6 mcg•hour/dL (95% CI: -7.4, 22.6) for ciclesonide nasal aerosol 74 mcg vs placebo. The data indicates that 
ZETONNA Nasal Aerosol had no suppressive effect on the HPA axis in this age group. In addition, the sponsor 
analyzed change from baseline in urinary cortisol as well, which demonstrated no difference between ciclesonide nasal 
aerosol and placebo on HPA axis function after 6 weeks of once daily treatment 

The sponsor did not include a positive control arm in this study to validate the assay sensitivity as recommended to 
them when the protocol was reviewed in its preliminary stage by the Agency included in a Type C meeting package 
(meeting held on 09/28/2011, meeting minutes in DARRTS dated 10/28/2011). However as rationalized by the 
sponsor, there would be ethical concerns with the inclusion of a positive control arm such as administration of 
dexamethasone, an oral corticosterioid to suppress HPA axis in healthy children, this seems reasonable. In addition, 
the sponsor had conducted another HPA axis study prior to this study (study 060-610, results of which are included in 
approved labeling) demonstrating that dexamethasone did suppress HPA axis activity in patients 12-73 years of age 
while daily doses of 148 mcg and 282 mcg of ZETONNA Nasal Aerosol did not. In addition, the study design seems 
robust with a significant number of subjects in each group as well as robust end points such as measurement of 
changes in serum cortisol. As such, the study design is considered acceptable.

In terms of PK data, both parent (ciclesonide) and active metabolite (des-ciclesonide) were characterized as shown in 
Table 3. Mean Cmax of des-ciclesonide was ~2.5-fold higher than the mean Cmax of ciclesonide.

The proposed language by the sponsor is proposed to be edited as shown in the COMMENTS section of this review.   

Reference ID: 3623894



4

Table 1: Change from Baseline in Serum Cortisol AUC(0-24) (mcg•hour/dL) (PP Population)

Figure 1: Vertical Scatter Plot: Serum Cortisol AUC(0-24) (mcg•hour/dL) (PP Population)
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Table 2: Change from Baseline in Urinary Free Cortisol-Corrected for Urine Creatinine (mcg/g) (PP Population)

Table 3: Mean (SD) Pharmacokinetic Parameters (PK Population)
Des-Ciclesonide Ciclesonide

AUC(0-24) (ng*hr/mL) 0.261 (0.139) 0.038 (0.034)
AUC(0-last) was calculated instead of AUC(0-24), as 

because in 35 subjects out of 41, the last measurable 
concentration occurred prior to 24 hours.

Cmax (ng/mL) 0.029 (0.0169) 0.012 (0.009)
tmax (hour) 2.200 (1.330) 1.146 (0.700)
t1/2 (hour) 11.727 (5.864) ND

Reference ID: 3623894



6

STUDY SYNOPSIS FOR HPA AXIS STUDY 060-308 
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