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"Background

This is an addendum to the OCP review dated August 28, 2006 to report ketoconazole
drug interaction data with ciclesonide (Study # BY9010/CP-036). This study was
conducted with ciclesonide inhalation aerosol but was submitted in this NDA for
ciclesonide nasal spray. Therefore, the study was inadvertently not included in the
original review dated August 28, 2006.

Study Objective:

The primary objective of this study is to investigate the effect of ketoconazole on the PK
of ciclesonide and its active metabolite, RM1 in healthy subject.

Study design:
This was two-period repeated dose study in 14 healthy subjects as follows:

Treatment A: Inhaled ciclesonide 320 mcg QD (2 puffs of 160 mcg) x 7 days alone
Treatment B: Inhaled ciclesonide 320 mcg QD (2 puffs of 160 mcg) coadministred with
400 mg ketoconazole QD x 7 days

There was no washout period between treatments in periods 1 and 2. On Day 7 of each
treatment period serial PK blood samples were collected over 24 hours for PK analysis of
ciclesonide, RM1 metabolite, and ketoconazole (Day 7 on treatment 2). In addition, pre-
dose blood samples were collected on Day 2, Day 4, and Day 6 for the determination of
-trough concentration.

Results:

Ketoconazole had no effect on the PK of ciclesonide (Table 1 and Figure 1). However,
the Cmax and AUC of RM1 metabolite increased by approximately 2.2 and 3.7 fold after
- ketoconazole, respectively (Table 2 and Figures 2 and 3).

Table 1. Ciclesonide PK Parameters With and Without Ketoconazole (Study CP-
036)

Pharmacekinetic Period 1 Period 2
parammeter estimates Ciclesonide 320 ng od Ciclesonide 320 ng od
Eetoconazole 400 me od
n Mean £ 5EM n Mean + SEM
AUC,; (h*ugd) i4 1.338 G067 14 1.306 £ 0064
Coa s (pgL) i4 23820157 14 2060014
f12{h} i4 1306+ 3.09 14 1431178

b 110 - 14 0.25+0.09 14 - 025000




Figure 1. Ciclesonide Plasma-Concentration Time Profiles Without (Period 1) and
With (Period 2) Ketoconazole (Study CP-036)
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Table 2. RM1 PK Parameters With and Without Ketoconazole (Study CP-036)

Pharmacolinetic Period 1 Period 2
parameter estimates Ciclesonide 320 ng od Ciclesonide 320 pg od
Ketoconazole 400 mg ad
n Alean + SEM n Mean £ 5EM
AUCume th*pgL) i4 3022 +0134 14 111206 +£0.75
Cra: (ngL) 14 0.645 +(.032 14 1466 £0.078
t12 () i4 908 +£06.52 i4 FO7£036
Ao (B i4 0.70+0.10 14 145 £0.20

Figure 2. Individual RM1 AUC Alone and With Ketoconazele (Study CP-036)
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Figure 3. RM1 Plasma-Concentration Time Profiles Without (Period 1) and With
(Period 2) Ketoconazole (Study CP-036)
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Steady state level was reached by Day 6 as confirmed by the trough concentrations of
RM1 on Days 2, 4, 6, and 7 (Figure 4). '

Figure 4. Mean RM1 Trough Concentration of RM1 Without (Period 1) and with
(Period 2) Ketoconazole (Study CP-036)
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Conclusion:

Based on the data from this study it can be concluded that the PK of the parent drug,

ciclesonide, was essentially unaffected by ketoconazole. However, the exposure (Cmax
and AUC) to ciclesonide metabolite, RM1, was increased by approximately 2.2 and 3.7
fold when co-administered with ketoconazole. This information should be included in the
labeling for ciclesonide nasal spray.
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1.0 Executive Summary
1.1 Recommendation:

From the clinical pharmacology perspective, this NDA is acceptable.
1.2 Phase 4 Commitment
From the clinical pharmacology perspective, no phase 4 commitment is applicable to this NDA.

1.3 Summary of Clinical Pharmacology Findings:

Ciclesonide is a new pro-drug non-halogenated glucocorticoid that is required to be activated by
esterases to its biologically active metabolite (RMI or M1). This metabolite exhibits

~approximately 100-fold greater affinity for the glucocorticoid receptor than the parent drug. The
sponsor formulated this drug as nasal spray for the treatment of symptoms associated with
allergic rhinitis in adult and children.

_ All clinical pharmacology studies conducted with orally inhaled ciclesonide along with
other supportive studies such as metabolism and in vitro studies were reviewed by the Office of
Clinical Pharmacology (OCP). Therefore, the focus of this review is on studies using nasal spray
(OCP review by Dr. Sandra Suarez-Sharp dated September 20, 2004).

The sponsor conducted several studies following intranasal administration in adults and children.
The two main studies are Study 202/2003 (TBN-CL-001) and 61/2005 (TBN-15-001). The
former study was a repeat dose for 14 days in healthy subjects and in patients and the second
study was in Japanese subjects for 7 days. The doses in both studies ranged from 50 mcg to 800
mcg per day.

In all of these studies, ciclesonide and its active metabolite, RMI were virtually undetected in the
plasma. In most of the plasma samples the levels were below the lower limit of quantification
(LLOQ) for ciclesonide (<25 pg/ml) or RMI (<10 pg/ml). The highest concentration detected in
this NDA was 48.9 pg/ml for ciclesonide and 64.5 pg/ml for RMI. Across study comparison
reveals that the observed plasma levels of ciclesonide and RMI after oral inhalation were
approximately 10 to 30 fold higher than after intranasal administration at the same dose or dose
corrected values.

In addition to the PK studies, the sponsor conducted five Phase II/111 studies to investigate the
effect of ciclesonide on HPA-axis (cortisol suppression). The doses in these studies ranged from
25 mcg to 200 mcg daily up to 42 to 85 days (Studies # 403, 404, 405, 408, and 409). Overall, in
all these studies the intranasal ciclesonide did not show significant change in plasma or urine
cortisol levels from baseline at all tested doses.
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Reviewer’s Overall Comments:

Since the absorption following intranasal administration was negligible, the effect on HPA axis
was also negligible. The recommended dose is 200 mcg which is sufficiently low relative to
other tested high doses in this NDA not to raise a major concern and also considering the
negligible absorption after intranasal administration. Furthermore, the effect of orally inhaled
ciclesonide on HPA axes was noticeable but not substantial considering the higher systemic
exposure than from intranasal administration. Thus, the HPA axis effect of ciclesonide after
intranasal administration is of little concern

Reviewer

Sayed (Sam) Al Habet, R.Ph., Ph.D.

Office of Clinical Pharmacology

Division of Clinical Pharmacology 2

Final version signed by Emmanuel Fadiran, R.Ph., Ph.D., Team Leader
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2. Clinical Pharmacology review (Question Based Review)
2.1 General Attributes/Background:

Ciclesonide, a novel non-halogenated glucocorticoid was originally developed as oral inhalation
therapy via meter dose inhaler for the treatment of asthma i ————,

0

The current sponsor, Altana Pharma has developed nasal spray for the treatment of nasal
symptoms associated with seasonal and perennial rhinitis in adults and children 2 years of age or
older. The drug will be available as spray of 50 mcg per spray. The proposed dose 1s 200 mcg
per day as 2 sprays in each nostril once daily.

Ciclesonide is considered a pro-drug since it is cleaved by the intracellular esterases at carbon 21
to a biologically active metabolite (RM1 or M1) which exhibits over 100-fold greater affinity to
glucocorticoid receptor than the parent drug.

The development of ciclesonide started with the use of an epimeric mixture of R- and S-
ciclesonide. However, according to the sponsor, further clinical development was continued with
the R-epimer. This is because the major metabolite (RM1) of the R-epimer has 6-8-fold higher
affinity to the cortisol receptor when compared to the M1-metabolite of S-epimer. In addition,
there was no inter-conversion from R to S ciclesonide ir vivo. The parent drug appears to have
only 1/100 of the binding affinity to the glucocorticoid receptor as compared to its major
circulating metabolite, RM1.

From the clinical pharmacology and PK perspective, the parent drug and its metabolite, RMI are

virtually undetectable in the plasma following intranasal administration. Thus, according to the
sponsor, it is designed to act locally.

CsayedNDASPulmonaryciclesonideNDA 20-004CiclesonideDFS.doc  §



2.2 General Clinical Pharmacology
2.2.1 What is the Proposed Indication and Dosage?

Ciclesonide will be available as nasal spray for the treatment of nasal symptoms associated with
seasonal and perennial allergic rhinitis in adults and children 2 years of age and older.

Each actuation of the pump delivers 50 mcg of ciclesonide. For adults and children { ~ Years of
age and older), the recommended dose is 2 sprays in each nostril once daily for a total daily dose

ormme [ ~— -
- \ - L ‘_ A The maximum
total daily dosage should not exceed 2 sprays in each nostril (200 mcg/day).

2.3 Intrinsic factors

All intrinsic factors such as age, gender, weight, and diseases have been reviewed by the office
of clinical pharmacology in the original NDA for oral inhalation.

2.4 Extrinsic factor

All extrinsic factors such as drug-drug interactions have been reviewed by the office of clinical
pharmacology in the original NDA for oral inhalation. Other extrinsic factor that may affect the
performance of the product 1s the variation among patients in the use of the device/spray.

2.5 General Biopharmaceutics

Ciclesonide nasal spray comprises a white plastic manual spray pump fitted to an amber glass
bottle. As stated earlier, the pump delivers a metered dose of 50 mcg of the drug per actuation.

Each actuation volume is 70 microliter (mcL).

The formulation consists of a hypotonic aqueous suspension of ciclesonide containing several in
ingredients (Table 2.4.1):

CsayedNDASPulmonaryciclesonideNDA 20-004CiclesonideDFS.doc



Table 2.4.1 . Composition of Drug Product

Amow
Ingredient ; N l mgbortie’ Fumetion
N mgiachagen mzml Wi S 130 puff
‘ "™ | presentation
Dmg Substance: |
Ciclesonide, mesess—— a0 Ak inora Aian
Excipients: o ‘ ]
Microczystalime Cellulose znd :
S, X >
| Hydronpropy Metleellose USP ¢ \
Potassium Sorbaie NF :
Edetase Disodivm USP
Hydrochloric Acid NF qs.ad PH45202 | pH45202 | pH43=02 | pH45202 [ pHI5202 | pH adjusient
Punfied Wazer ISP 4.5, &d W
— I IR R R
S ——— ...

Only one formulation has been developed and tested throughout the development program. No
change in formulation has been made. Therefore, no bioequivalence study has been conducted in
this NDA.

2.6 Analytical Section

The analytical method used in the determination of ciclesonide and its metabolite, RMI was
LC/MS/MS. The lower limit of quantification (LLOQ) is 25 pg/ml and 10 pg/ml for ciclesonide
and RMI, respectively. This method has been reviewed by OCP in more detail in the original

“

2.7 Summary of Clinical Pharmacology Studies:

The sponsor crossed referenced several studies from the original ~ . ' for oral inhalation.
These studies have already been reviewed by the Office of Clinical pharmacology. Therefore, the
focus will be only on the intranasal studies. Two phase I studies were conducted to determine the
PK and PD of intranasal ciclesonide. The first study (# 202/2003 (TBC-CL-001) was in healthy
subjects and patients with seasonal allergic rhinitis who received nasal administration daily over
14 days. The second study (61/2005 (TBN-15-001) was an escalating dose ranging (from 50 to
800 mcg/day) study in healthy Japanese subjects over 7 days.

Furthermore, two additional Phase 11I clinical studies containing PK and pharmacodynamic (PD) -
information are 149/2005 (M1-403) and 144/2005 (M1-405). These studies were conducted in
pediatric patients to determine the safety and pharmacodynamics of the nasal route. In all these
studies, the serum levels were close or below the limits of quantification (LLOQ) for ciclesonide
(<25 pg/ml) and RMI (<10 pg/ml).

CsayedNDASPulmonaryciclesonideNDA 20-004CiclesonideDFS.doc 7



2.7.1 Study 202/2003 (TBN-CL-001):

Objectives: The primary objective of this study was to evaluate the safety'and PK and PD of
repeated intranasal doses of ciclesonide (50-800 mcg/day) given for 14 days to healthy
volunteers and asymptomatic patients with SAR.

Design: This was placebo-controlled and double-blinded study in 40 healthy subjects as follows:

Group A (n=8): 50 mcg QD (n=6) or Placebo (n=2) x 14 days

Group B (n=8): 100 mcg QD (n=6) or placebo (n=2) x 14 days

Group C (n=8): 200 mcg QD (n=6) or placebo (n=2) x 14 days

Group D (n=8): 400 mcg QD (n=6) or placebo (n=2) x 14 days

Group E (n=8): 400 mcg BID (n=6) or placebo (n=2) x 14 days

Group F (n=8 SAR patients): 400 mcg BID (n=6) or placebo (n=2) x 14 days

Blood samples were collected at appropriate intervals over 24 hours on Days 1 and 14 and before
the moming doses on Days 11, 12, and 13 for PK and PD (cortisol) profiles.

Results:

Most of the blood samples were below or close to the LLOQ of 25 pg/ml, for the parent drug,
ciclesonide, and 10 pg/ml for its metabolite, RM1. Since there was no detectable concentration
for either ciclesonide or RMI at 200 mcg dose, it was not necessary to analyze the samples
collected at 50 and 100 mcg doses. The maximum concentrations of ciclesonide that were
detected in this study were e ! 1n one subject after 400 mcg QD and 400 mcg
BID arms, respectively (Table 2.7.1.1). The maximum concentration of RMI that was detected
in one subject following 400 mcg QD dose Was we—sem—m

Table 2.7.1.1. Number of Subjects with Detectable Serum Levels for the Parent drug,
Ciclesonide, and RM1 metabolite (Study # 202/2003-TBN-CL-001).

) . . Nunber of subjects Highest zjem.rded
Ciclesonide Dose concentration
Ciclesenide RAM1 Ciclesonide RAM1
200 meg; 1x daily 0/8 26 <23 <10
400 mep, 1x daily 176 45
400 mcg, 2x daily 156 65—
400 meg, 2z daily {SAR patients) Gi6 3/6

There was no difference among treatments with respect to serum cortisol levels (Figure 2.7.1.1).
Over 14 days, the decline in cortisol level in all treatments with ciclesonide was comparable to
that of the placebo arm.

CsayedNDASPulmonaryciclesonideNDA 20-004CiclesonideDFS.doc 8



Figure 2.7.1.1. Cortisol Serum Concentration-Time Profiles over 14 days in all treatments
(Study # 202/2003-TBN-CL-001).
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Conclusions:

Based on this data, ciclesonide and its metabolite, RMI was undetectable in the plasma up a dose
of 400 mg BID for 14 days. This indicates that ciclesonide is not absorbed via nasal cavity. This
1s also evident by the lack of effect on HPA axis following nasal administration asthere was no
effect on cortisol level over 14 days. The serum cortisol levels following all intranasal treatments
were similar to that of the placebo (Figure 2.7.1.1).

2.7.2 Study # 61/2005 (TBN-15-001) (Japanese Subjects):

Objectives: The primary objective of this study is to evaluate the safety and PK/PD of intranasal
ciclesonide following a single or repeated doses ranging from 50 to 800 mcg over 7 days in
Japanese subjects. '

Design: This was a placebo-controlled and double-blind study in 33 healthy male Japanese
subjects administered as 50, 200, 800 mcg as single dose then 400 mcg BID x 7 days. At each
dose level 6 subjects received the active treatment and 2 subjects received placebo. Blood
samples were collected on Day 1 and Day 7.

Results:

Similar to the previous study, neither Ciclesonide nor its metabolite, RM1 was detected with
confidence following any of the doses on either Day 1 or Day 7. In a few subjects, RMI level
was just above the LLOQ of 10 pg/ml .. Furthermore, the conclusions in
reference to the effect on the HPA axis and the serum cortisol level were similar to the previous
study (Figure 2.7.2.1).

CsayedNDASPulmonaryciclesonideNDA 20-004CiclesonideDFS.doc 9



Figure 2.7.2.1. Cortisol Serum Concentration-Time Profiles over 14 days in all treatments
(Study # 61/2005 (TBN-15-001)

- [} - Placeho, day 1
~ -l - CIC, day1
<o - - - Placeho, day ¥
—8—CIC, day7

Serum cortisol {mogidl )

0 1 2 4 7 i 12 14 32 24
Hr after administration

Conclusions:-

The data from this study further confirm the negligible systemic absorption following intranasal
administration of ciclesonide. As shown in the previous study, the effect on HPA axis was also
negligible.

2.7.3 Effect on HPA Axis (Cortisol Suppression):

The sponsor conducted five Phase II clinical studies in patients with allergic rhinitis with
intranasal route as follows:

1) Study # 144/2005 (MI-405) was in pediatric patients with PAR ages from 2 to 5 years

2) Study # 149/2005 (MI-403) was conducted in older children aged 6 to 11 years of age.

3) Study # 146/2005 (MI-404) was conducted in adolescent and adult patients with PAR 12
years and older with PAR.

4) Studies # 147/2005 (MI-408) and 148/2005 (M1-409) were conducted in adult patients
with allergic rhinitis.

Study Designs/Dose:
e Study # 403: 25, 100, and 200 mcg QD x 85 days in patients with PAR
» Study # 404: 200 mcg QD x 48 weeks in patients with PAR 12 years and older

e Study #405: 25, 100, and 200 mcg QD x 6 weeks in patients with PAR 2-5 years of age

CsayedNDASPulmonaryciclesonideNDA 20-004CiclesonideDFS.doc 1¢)



detail on the study designs, please see the Medical Officer’s review.

Results of HPA-Axis/Pharmacodynamic Studies:

Overall, treatment with intra-nasal ciclesonide at all doses did not significantly change

Study # 408: 200 mcg QD plus orally inhaled Beclomethasone Dipropionate (HFA-BDP)
400 mecg BID or placebo X 43 days. On the last day of treatment day, all patients

received 2 mg tablet of dexamethasone. The objective of this study was to investigate the
potential additive inhibitory effects on HPA-axis with nasal ciclesonide.

Study # 409: 200 mcg QD plus orally inhaled Fluticasone Propionate/Salmeterol
(FP/SAL) 500/50 mcg BID or placebo X 43 days. On the last day of treatment, all
patients received 2 mg tablet of dexamethasone. The objective of this study was to
investigate the potential additive inhibitory effects on HPA-axis with nasal ciclesonide.

In all of these studies, blood and urine samples were collected at appropriate time points. For

plasma or urine cortisol levels from baseline (Tables 2.7.3.1-2.7.3.5).

Table 2.7.3.1 Mean Plasma Cortisol Level (mcg/dL) (Study # MI1-403).

Mean (5D} LS Mean (SE) Estimated
. ~ . Difference from
Treatment N Baseli End for Difference Placebo
aseline ndpoint : RCE
p froim Baseline (95% CI}l
Placebo 47 1.8 {33 16.7 (3.6) .39 -
Cic 25 meg 31 i0.1(3.8) 16.2{4.7) 001 0.38{-2.1,1.3)
Cic 100meg | 61 9.6 (4.6} 16.4 (4.8) ()} 0.12{-15.1.7)
Cic 200 meg | 45 0.2 {48 148 {4.3) 0.74 035(-14.2.1)

* Treatment differences represent ciclesonide — placebo and are estunated based on an

ANCOVA model

Table 2.7.3.2 Mean Urinary Excretion of Cortisol (Study # MI-403).

Mean (5D} LS Mean (SE) Estimated
, ‘  mire Difference from
Treatment | X Buschi Endosint for Difference Placebo
aseline ndpain o1 Baseli ;
frain Baseline 95% C’I}I
Placebo 33 22.8(8.6) 237 (0.2 0.16 --
Cic 23 mweg | 32 230(8.2) 21.2{10.0} -2.32 2A42{-732 24
Cic I00meg | 44| 243 (110 24.7(12.1} 0.78 0.68{-38.32)
Cic200meg | 35| 2421221 242{3.9) 032 D42({-43, 52

* Treatment differences reprezent ciclescnide — placebo and are esiumated based on an
ANCOVA mods]
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Table 2.7.3.3 Mean Plasma Cortisol Levels and Urinary Excretion of Cortisol (Study # MI-
404).

Aean (5D, Change from | Treatment
Treatment | N Baseline Eudpointg Baseline, 1.% Difference
Mean (SE)' | (959 C1y?
Pl Placebo 93 14.5{7.3) 132 (6.3} 0408 07
" | 200mcg | 193 | 143(73) | 133(63) | 1104 | (:06.20)
Urine Placebo 92 3‘?.8 (147 | 27.3{15.3) 225 -1 0
' 206 meg | 174 263145y | 2780265 3{1% (-8.7,
! Plasma cortisal expressed as meg/dL; prine cortisol s megiday (m:xt corrected for
creatinine)
* Endpeiat refers to the last assessment conducted on a patient after completion of the
baselime period.
* Treatment differences are placebo — ciclesonide and are estimated. based on an
ANCOVA nmodel

The data from study 405 did not show any effect on plasma cortisol levels in pediatric patients
(Table 2.7.3.4). The drop in mean cortisol level from 9.7 to 8.8 mcg/dL is considered small. For
urinary excretion, however, two sets of data are reported, one for creatinine corrected and the
other for uncorrected (Table 2.7.3.5). For uncorrected urinary cortisol excretion data the mean
change for all treatments was approximately -3.5 and was independent of dose. However, for the
mean change from the baseline for the creatinine corrected data was slightly greater being -13.5,
-14.0 and -6.9 for 25, 100, and 200 mcg doses, respec'uvely Also, 1t does not appear to be a
consistent dose dependent trend.

It should be noted, according to the Division of Scientific Investigations (DSI) inspection
report, the data from study 405 is unreliable. It was recommended that that the data from this
study to be excluded from the analysis (DSI Report dated August 15, 2006). Therefore, for
the final conclusions and assessment of the data from study # 405 please see the Medical
Officer’s review.

Table 2.7.3.4 Mean Plasma Cortisol Levels (meg/dL) in Patients 2 to 5 years of Age (Study
# M1-405).

Mean (3D) Ig Mean Estimated Difference
Treatment | X Baseli Dav 42 f:f:;fe fi‘ﬁi’fl Pia{ce]lm
aeeine s Baseline (95% T
Placebn 30 10.2 {47 10.2{3.6) 103 -
23 meg 28 0.3 (3.3) 10.0 (3.7 .13 01218, 1.6
100 meg 7 86 24{435) 335 036{-21 14
200 meg 28 97 (3.7 B8(A™W -1.07 10442700
* Treatment differences are ciclesonide — placebe; estinates based on an ANCOVA model
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Table 2.7.3.5 Mean Free-Cortisol Excretion Corrected and Uncorrected for Ceatinine
(mcg/g) in Patients 2 to 5 years of Age (Study # MI-405).

Ciclesonide
Visit 200 meg 100 meg 25 meg Placebo
Baseline
N 2 13 16 : 18
Uncomected Mean {SD}" 11.8{10.2) 8844 12.6{8.6) 84(3.7)
Corrected Mean (SDY 47.4 {41 8) 31.7411% 432177 383 (18.4)
Endpoint
N 32 13 18 18
Uncotrected 1S Mean Chzmgei -3.55 -3.47 -3.27 -1.31
Cotrected LS Mean Change’ -5.9 -140 -13.3 -6.8
Uncorrected Diff from Placebe -2.04 -1.96 -1.7 -
95% CO-? {-4.4.0.3) 4.5,0.8) {-43.08)
Corrected Diff from Placebo (93% 0.1 -7.3 68 -
cn’ (7977 | (137,13} | 15.1.1.5)

1. Uncorrected for creatinine {meg 7 D)

2. Courect for creatinine {meg 7 g}

3. Based on ANCOVA mode! with factors for age, gender. baseline cortisol and treziment.

e Studies 408 and 409 did not show substantial additive inhibitory effects on HPA-Axis for
intra-nasal ciclesonide compared to placebo when administered either with orally inhaled
Beclomethasone Dipropionate (HFA-BDP) or orally inhaled Fluticasone
Propionate/Salmeterol (FP/SAL) in patients with perennial allergic rhinitis (Table 2.7.3.6-9).
In these studies, dexamethsone was used as positive control. However, for the final
conclusions and analysis of the data from these clinical studies please see the Medical
officer’s review

Table 2.7.3.6 Effect of HFA-BDP, Ciclesonide and Dexamethasone on Plasma Cortisol
AUC24n (mcg.h/ml) (Study # MI1-408).

Tnterval Placebo + HFA-BDP Ciclesonide + HEA-BDP Estimated
{Description) Baseline . LS Afean Baseline . LS Mean T:“»eatmem
[ NP meg-h/dL: C hﬁ‘l nge | mcghidL Ch ange D!fferel‘mg-
{SD) {SE) {(S) {SE) {95% CI)
Visit $1-B1, .
{Run-n Period} 2028{S3.7Y | -65.6(3.7) | 197.2(62.0) | -TO.0 (353 | 44¢-11.4,20.1)

{47503
Visit B1-T2
(Run-m-42 davs co-
treatment)
{46:48]

Visit T2-T3
{dexamethasone
chalienge)
{46:48}

T Patient numbers for placebo and ciclesonide sroups, respectively.

1.0(7.0) | 1255¢46.1) | 835(69) | -7.5¢27.2,12.13

oy
124
L
)
o
[

k.
(¥
Ln
L]
o~
n
[
N

627410 | 1350¢59.0) | 67.5(4.0) | 48(-6.6,16.1)

* Treatment differences are expressed as placebo {mean change) minus ciclezonide {miezn change}
and are estinated from an ANCOV A model.
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Table 2.7.3.7 Effect of HFA-BDP, Ciclesonide and Dexamethasone on 24 hour Urinary
Free Cortisol (Study # MI1-408).

Inierval Placebe + HFA-BDP Ciclesonide + HEA BDP Estimated
(Description) Baseline . LS Mean | po oo ) L§ Mean ;{‘;;ltmfﬂt
[N} megie (SD) | COPEC | megeisD) | RS | o
{SE) {SE) {959 CT)
Visit 31-B1,
{Rusn-in Period) FOELE -1 | 464(23.8) | -189(2.3) | 400295 110
{52246}
Visit B1-T2
{let-::ﬁ::g& ) 373006 |-108022 | 302027 15124 | 44(21,108)
[49/41}
Vigit T2-T3
{defha:;;ﬁ;fﬂe 241174y | S2{17 | 189(12% | 44(1.8)-| -0.8(584D
{5043}
T Patient numbers for placebo and ciclesonide gromps. respectiﬁ*ei}'.
? Treatment differences are exprassad as placebo {mean change) minus ciclesonide {mean change)
and are estimated from an ANCOWVA model

Table 2.7.3.8 Effect of Fluticasoe/salmeterol (FP/SAL), Ciclesonide and Dexamethasone on
Plasma Cortisol AUCy 4, (mcg.h/ml) (Study # M1-409).

Interval Placebo + FP/SAL Ciclesonide + FP/SAL Esﬁmatﬂ]
(Description) Baseline . LS Aean Baseline , L,'?S Mean Ta:-eatment
[nAN] meg-h/dL Chnug{- mcg:hz’éL Cl}ange Dilffe;x'efac.s
(3D) (SE} (5D) (SE) (95% CI
Visit 81-B1,
{Run-in Period} 18B.0(610) | -444(50) | 1933(60.2) | -63.0(5.0y | 18.6{46,32.6)
[70/69]
Visit B1-T2
‘\R‘m;::;g j;‘;}‘ 120 (545) | 157070y | 1297 (52.9) | 127 (6.9) | -2.9(-22.6.16.8)
162/66]
Visit T2.T3
{additionat
challenge with 1358(53.6) | -74B8{(3.0) | 1180 (8B2.8) | -T1.7 (28| 314112509
dexamethasone)
{61661
_l Patient sumbers for placebo and ciclesonide groups, respectively,
: Treatment differences are expressed as placebo {mean change) minus ciclesonide {mean change)
and are estimated from an ANCOVA model.
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Table 2.7.3.9 Effect of Fluticasoe/salmeterol (FP/SAL), Ciclesonide and Dexamethasone on
24 h Urinary Free Cortisol excretion (Study # MI-409).

Interval Placebo + FP/SAL Ciclesonide + FP/SAL Estimated
. ; : Tr t
(Description) Baseline, I@hliean Baseline, LéShMe:n Dli;‘fae 2:1;::
[N meg/g (SD) SD8° | megig(SD) | hanee pne]
s\ (SEy (SE) {95% CTj
Visit $1-B1,
(Run-in Period) | 480 (31.0) |-193(2.2) | 43.4(243) | -151(22) | 42 (-104,20)
[54/34] :
Visit B1-T2
‘R‘“‘mf;jlfamﬁs Ol 2810174 | 90QD | 302005 | 56(1.9) | 340912
[49/55]
Visit T2-T3
{dexamethazone . . P ~ _ <,
challenge) 200147 | -106012) | 2440179 | T1012) | 33¢69,-0.1)
[58/58]

Patzent numbers for placebo and ciclesonide gronps, respectively.

? Trestment differences are expreased as placebo {mean change} mimu: ciclesonide {mean clmﬁ,c_ve}
and are estimated from an ANCOVA model.

* As show in the PK studies, ciclesonide and its major metabolite, RMI, were hardly detected
in plasma in all the Phase IVIII studies (Tables 2.7.3.10 and 2.7.3.11). The highest
detectable concentration in this set of studies Was emmemm  in One patient following 25 mcg
dose (Table 2.7.3.11). By contrast, at a dose of 200 mcg, the highest detectable concentration
in one subject was only  oemmmmm. The level of the ciclesonide and RMI in most of the
samples were below the lower limit of quantification (LLOQ).

Table 2.7.3.10 Serum Levels of RMI in Pediatric Patients (ages 6-11) Treated With
Ciclesonide (Study # MI-403).

Ciclesonide Dose Number of
subjects with Highest recorded
levels above concentration
LLOQ
RAfl BA{l

25 mcg 0:1% <1G

100 mcg 1726 b

20 mcg 816 n—

* Serum levels of RM1 was slightly higher that LLOQ in 38 of 189 samples. The highest
observed level Was ~ omwmme. Table 2.7.3.11). Therefore, there was no sufficient number of
detectable values to allow for PK/PD analysis.
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Table 2.7.3.11 Serum Levels of RMI in Pediatric Patients (ages 2-5) Treated With
Ciclesonide (Study # MI-405).

Dose Number of subjects with levels Highest :r'ecolrded
abeve LLOQ) o=+ ation
23 meg 4:32
100 meg 8732
200 meg 13432

e There was not relationship between the detectable levels of RMI and the changes in 24 hour
urinary excretion (Table 3.12). As show in the table, only a few subjects had a detectable
level of RMI at 2 and 5 hours after treatments.

Table 2.7.3.12. Urine Cortisol Change from the Baseline Versus Plasma Levels of
Metabolites M1 Detected (Study # MI-405).

Daose Pre-drug "Hour 2 Hour s
BLQ | Detectable BLOQ Detectable ‘BLQ Detectable
Placebe | N 27 28 26
Mean | 0.09 0.04 0.4
sD 4.36 444 444 ]
CIC N 23 22 22
25meg | Mean | -39 26 -3.7
D 8.7 5.88 = 8.87
cie | X 23 22 22
130 meg | Mean | -1.7 -1.¢ -1 4
8D 519 k 5.33 4.46
cIC N 24 | 14 \ 19
200 meg | Mean | 45 | 68 5.7
8D 9.82 ‘ 122 10.7 \
CIC: Ciclesonide; BLQ: Below LLOQ (lower himit of quantitation}
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2.7.4. Overall Summary of the Clinical pharmacology Data (Cross Studies Analysis):

Unlike orally inhaled route, intranasal ciclesonide has a low systemic availability and hence low
effect on HPA axis. Ciclesonide is a pro-drug that become active only upon conversion to its
active metabolite, RMI. Although RMI is further metabolized, according to the sponsor none of
these metabolites has appreciable activity in comparison with RMI.

When administered intranasally, ciclesonide shows negligible absorption into the systemic
circulation. In 3 separate studies adult and children following doses ranging from 25 to 800 mcg
for up to 84 days, ciclesonide and RM1 were hardly detected in the plasma. The highest Cmax
value recorded for RMI in all studies was e The LLOQ of the assay is 25 pg/ml.
Therefore, there was no adequate PK data or plasma profiles for either the parent or the
metabolite as the majority of the samples were below LLOQ (Table 2.7.4.1)

Table 2.7.4.1. RMI Levels detected Across Studies Following Repeated Intranasal
Administration of Ciclesonide.

Reportno. | Subjects Datly Womber | Percent of Median
{(Study Daose of days | subjects with Cmax
code) (meg) detectable RM! | (pg/mil)}
tevels vatoe’
‘ Healthy 260 14 0% = 10
2(%2:“20&3 Healdry 400 14 &7 ils
{TBN-CL- Healthy 800 14 83% 170
001y
Adult SAR 200 14 0% =129
Pediatfic PAR. | o5 84 0% <10
6-11 yr
14972005 Pediatric PAR \ <o -
(M1-403) 6-11 71 100 ) I 10
Pediatric PAR. | 500 | a4 50% <103
6-11 v
Pediamic PAR. 1| 55 Iy 13% <10
. L= Fr
14422003 Pediatric PAR, ] 10 P
(M1-405) 25 120 42 22% < 10
Ped‘i‘_’;“:vf‘b‘ﬁ 200 12 41% <10
1 Calculation of miedian values ts based on all Cyyx values including Congy values of
<1LOQ (10 pg/al)
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Compared to orally inhaled ciclesonide at the same dose levels, the plasma concentrations of

both the parent and the metabolite were negligible or almost zero in adults and children (Tables
2.7.4.2 and 2.7.4.3 and Figure 2.7.4.1). From this analysis, it can be concluded that overall the
levels of the parent or RMI metabolite after oral inhalation is approximately 10 to 30 fold higher
than after intranasal administration at the same dose or dose corrected data in adult and children.

Table 2.7.4.2. Mean RMI Cmax Values at Steady State and percent of Subject/Patients
With Detectable RMI Levels After Intranasal and Inhaled Ciclesonide in Adults (Across
Studies Analysis).

Route | Keport  mo. | Subjects PK Daily Number Mean of | Highest
[Study code) zampli | Dase (percant}  of | Cmax Cmax
ag’ {meg} subjects with | (peml) | {peiol)
deteciable values recorded
F3£E levals zbova m any
LLoY subject
' sampled
Asthma | 16D 28728 (10%) 134 8 2465
zdnlts 269 2327 (300%) 1486 2607
{Study Sparse
HRP1525 400. | 2626(:100%) | 2722 6310
22004 B-321y )
(DMPKUSA - PP Py
Ot ‘ 005.0019 Asthma 150 18,18 (100°%) 338 16?.1
. I"__‘ o o zduits 20 18/18 (300%) 1323 2313
?3“: IStudy Sparze
o XRP1326 400 | 1T (00%) | 1238 4231
B-322y
2312060 Fealthy . P ; ) '
(FHE0IT) dults 400 18318 (100%) 389.1 498.8
17822005 Bealtwy . 14 et rm -
CP-035) dults 46D 14734 {100%) 8434 818.¢
Toatra 20273003 Healthy e &6 (0%0% < =1
e {TBX-CL- adults e - .
masal " oony 400 426 (BI%%Y 11.5 363
! Exciudes 1l values below the LLOG (10 pe/mL}
= This studes=mn~t i nod inchaded in the current submission. The pharmarokinetic data are provided
n {22200 ‘\—‘USAQGQ}’GOIB‘}]
1 PX ampling zpproaches: 32, 3 samples availabls; extensive: fisll fmultiple) PX sampling profile
{& — 12 time point: per day) available
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Table 2.7.4.3. Mean RMI Cmax Values at Steady State and percent of Subject/Patients
With Detectable RMI Levels After Intranasal and Inhaled Ciclesonide in Children (Across
Studies Analysis).

Route Report Subjects P Daily XKumber Mean Highest
no. 3AMm~ Dose | (percent) sf Crax Cmax

{Study pling' | {meg) | zubjects with {pg'mL) | {pgiml)
code} detectable valaes valae

RM1 Tevels above vecorded
LL0Q? | iwany

subjaet
sampled
Oral Pediaimic asthma, 35 477 (5T %) 852 1632
mizalation 415 v 1348 BB {100 %oy 1378 237.2
22064 ) sparse :
) {XRP1326B
{DRIPK 34732 Bl 3% (100 %) 1862 3387
Usa
1005, Pedszaic asthma, 33 343 (10659 728 1358
o519 411y cpase | 100 | 55(100%) | %06 1729
{XRP15326B:
32352 260 805 [100%) 1102 288.4
Imtvanasal | 1493005 ' 23 019 (0% = 16 =10
Pediznic PAR, ]
(Bii- 615 parze 160 1/19 {5%) 13.1 131
S-1% e
4033 250 16 £50%) 129, 445
1442005 23 432 {13%) 384 545
" Padianic PAR, ) )
IESED _ spalse 160 FE32{2%) 174 351
2-5vr
3655 260 13:32 £41%) 1%.8 301

! 2dean maximal Crpox values. Excludas zll values below the LI1OQ {10 peimly
S parse BK sampling zpprezch: 3 sazples avallable for each patient

Thiz smedw reort is not inciunded in the cument submission. The prarmacokmetic datz are providad in
(220 [y 11 3 :3002-6015Y]
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Figure 2.7.4.2. RMI Cmax Values in Healthy and asthmatic Adults (Across Studies
~ Analysis, Excluding Values Below LLOQ).

Adult (asthmatic and healthy)

Figure 2.7.4.3. Mean RMI Cmax Values in Pediatric Patients Following intranasal and
Inhalation Routes (Across Studies Analysis, Excluding Values Below LLOQ).

Pediatric (asthmatic and AR)
200 :
180 + -
g [0
bg: 140 B & Intranasal (AR, 2-8
£ 120 =
b O Intranasal {AR, ags
E 138 . 5!'111;155& AF
M Inhalatio
g 50 J i::;;,a;f;j
@ 40 :
20 A s o
o £
D T T T T
0 50 © 100 150 200 250
Ciclesonide dose (mcg 0.d.)
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In terms of the effect on HPA axis, cross study comparisons shows a consistent trend for
intranasal ciclesonide. Overall, there was little or no effect on plasma cortisol or urinary cortisol
levels following intranasal ciclesonide compared to placebo (Tables 2.7.4.4-2.7.4.6). However,
following oral inhalation, there was noticeable effect on both plasma and urinary cortisol
suppression (Tables 2.7.4.6-2.7.4.8). '

It is noteworthy that fluticasone propionate showed marked suppression of cortisole level. This
would act as a positive control to validate the data in reference to intranasal route (Table
2.7.4.7). Additionally, according to the sponsor, orally (by mouth, not inhalation) and
intravenously administered ciclesonide at doses ranging from 100 to 10,000 mcg did not
significantly change serum cortisol levels (Table 2.7.4.8). However, the data from these
referenced studies shown in Table 2.7.4.8 was not reviewed to confirm the sponsor’s
conclusions.

It is of interest, that 800 mcg IV dose did not show suppression of cortisol (Table 2.7.4.8). If this
data is true, then there should be no concern about 200 mcg dose given once or twice daily
intranasally.

Table 2.7.4.4. Effect of Intranasaly Administered Ciclesonide on Serum/Plasma Cortisol
Levels in Healthy Adults (Phase I studies).

Urinary
Study? Dhaily No - Cortizol Coriisel in | cortizel{ 24
X £ - . e a »
Repo’rt ciclesonide of N in plazma or plazma; . b collection
Number doses davs : serum; diff. vs. period)
: {meg) - nssesTIment placebo 4iff. vs.
placebo;
20272603 50, 100G, 14k Smvilar to
BN-CL- | 200 <34a 1zeohe To ann
(TB&I..; 1?- - g{}g?g 14 gt cencenfratien p...-g.-'t:a, ne I\n.aig'" reat
L proftées osSE et
placebo dependence
24k Sioular to
30, 200, i 5 conf;ntratirm plzeebo, o | No apparest
B - 5 . Bt
51 .‘.09 e soo profiles dose effe
{IBX-15- dependence
Gol; I4h Similar to
§ i B =
300 7 9 conceafration p.._cdebe, B zfpafe..t
ofiias ose effec:
prom dependence
Y Twre rohorts seceivad this dose: & healthy sulyects, than § subjecis weith allergic thingts
? Per cohort; in each zohonrt, 6 subjacts received civlesonide and 2 placeba.
*n =6, ciclesonide, n = 3 for placabe
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Table 2.7.4.5. Effect of Intranasaly Administered Ciclesonide on Morning Serum/Plasma
Cortisol (mcg/dl) in Allergic Rhinitis Patients (Phase III studies).

Morning piasma cortisal concentration
Studs 33121!;‘ D‘\a_' of x LS Mean Estimared
tudy o i arson : Bazeline Change | Difference from
{meg) | fTeatment Mean (5D} | from Placebo (95%
Razeline cnt>
1492003 &41-4D03) Placebo 34 47 10523 039 -
14422005 (M1-4053 Placebo 42 30 W ED QL3 --
1462005 241304 Placabo 337 %3 14.3(73) -0.4 --
14592005 41-403) 25 84 31 10.1 (38 061 -2.538¢-2.1, 1.3
18473005 (341405} 23 42 28 10.3 (3.3} 013 0.12¢-18, 1.6
148/2005 (341403} 160 84 61 F8{4.5) 031 QI24-15 1T
1442905 Od1-405 164 42 27 85(3.3) .39 D364-2.31.4%
1452005 (M1-403% g 84 45 10.2 (4.8} 073 03341420
1442805 2149033 280 42 2% Q730 107 104270
1462005 (14043 260 137 193 143{7.3; C-l1 DFLI0,.06)
! Yalue on last dav of treatment values used for caleulation i patient terminzted early fSom srudy
¥ Based on ANCOVA
* Differences presentad here calenlated zs siclesonids mines placebo  {note: M1-40d report presentad
diffarence for placabo minus ciclescuide)

Appears This Way
On Original
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Table 2.7.4.6. Effect of Intranasaly Administered Ciclesonide on 24 hour Urinary Free '
Cortisol Levels in Allergic Rhinitis Patients (Phase 111 studies).

_ 24 b Urinary free 4:1:\:*1‘i'su:rii
Daily No. of _
Stud dos N Days on x LE AMean Eztimated
tudy ) os® freat- : Baseline Changs Difference
{meg} ment Mean (SD) from | from Placebs
Baszeline ~ {93 TP
1452005 1403 | Placeho 84 33 22.8{8.9) G.1 --
1442065 (L1405 Blzcaba 42 i8 38.3¢(18.9) -B.8 --
14620035 (ME1-304% Plzcebo 337 92 2784147 12
14972005 Q41-403) 25 84 32 2308 23
14472065 (241405 23 4% 16 4324137 -13%
1492005 (M1-403% 100 24 44 2431140 0%
1442005 (ME1-405) 100 42 1% 31.7¢{11%) -4 0
149/2005 (211-403) 20 84 15 2424123 D5 G.4210-4.3, 5.2
14472065 (Ad1-405) 204 42 22 47.4 {41.8) 5.9 LT8R, 7T
1462003 (214043 289 337 174 | 253{14.3) 23 10¢27 87
' Smdias 1492005 31403 and 1442005 2 A1-305) comectad for ereatinina; Swady 14620035 M i-
404% not corrected.
* Value on fast day of traatment values used for caleulation if patient terminated early from study
*Based on ANCOVA '
*Differsncas presented here caleulated 23 riclesonide minas placebo {mote: 1EI-304 repert presented
di1ffarence for placebo mmus ciclesomde)

Appears This Way
On Origingl
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Table 2.7.4.6. Effect of lnfranasally Administered Ciclesonide on 24 hour Urinary Free

Cortisol Levels in Allergic Rhinitis Patients (Phase I1I studies).

Total | Dosing scheme Study No. X 24 b cortizel, | Urine cortizol
daily code of percent { 24 b collection
dose (Report Daxs chonge from | period); rlwxff Y5,
{1mcg) number) placebo®, level | placebo; ~lavel
of of significance
significance
. 117E%57 )
401 Simgle dos . N iz -B%, NS -1%, N5
400 ngle doze (FEPGO%) 1 5%, NS 1%, N5
250%pid., 25 —
so0 | odmim | AEV L ol s 2%, NS
N o (FERG39) - s SR
weatmen: day
B0C m AM; 300
) n pm.; 400 15198 - in -2% 1o —T%, e ~ ,
50¢G bid AM and (FEPB13) 7 iz NS Net zssessed
PM
. F17ES? .- -17%, R
1200 Sinzie dox a 12 NP -4%, N5
1200 Single dose {TEPLI?) 1 sizmificant 4%, N3
1600 | Singledose | S |1 | 2 4%, XS Mo data
= SRR (FEP315) = o -
223597 .
1606 ; LeiT 7 _i0%. W% Nt 25555
1606 SO0 b1 4. (FEECIY) ; il 0%, N5 Not assessed
3060 b d. {o. CyeE e
2000 dontse | JTEST Lol g 8%, NS 4%, NS
s ) (FERGOS) : : ¥
treziment dav} "
S . 117E%7 . -18%, .
3600 Single dos I iz e 0%, N
BER GO | (FHPGOD) siznificant 70 &
! Darived from point astimates for the ratio of raspactive teatments v, placeboe (using zeometric
mean values for each reatment zrm}; dasis is contisod concentration AUC ealenlations averaged
for time (AUC24h}
* Derived from point =sdmates for the 1atio of respactive treafments vs. placebo (using seometric
mean values for eack treatment arm) ; values not comracted for creatinizne

Appears This Way
On Original
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Table 2.7.4.7. Effect of Inhaled Ciclesonide and Fluticasone Propionate on Plasma Cortisol
and 24 hour Urinary Cortisol Excretion (Across Studies Analysis)

Treat- Dpze Stady code No. he Plasian Cosyptropin | Urinary free
ment adminis- {Report of ) eoriisal, % stimulation, cortisel
{Tatal tered’ znmber} Days change from placebo (24 L), de-
daily placebo, ITT cowmparison crease from
doze, analysis placebo, per
meg) . protocol; ¢>* )
CIC 400 4922000 (FXK1 - -11%, Ms s 2os A
{406} 107} 4 - {per protocol} Hot doze “13%, 13
CIc 409 852002
. (XFRP1524B— 84 7 ot done BS N3
(4005} 102)
CIc 806 452006 (FX1 - -10%, NS . -
- 23 N 3 -5%%, X§
(806) 107) & {per protocal) ot done 5%, W5
c1e 2400 o 632002
) {bid} | (XRP1325B— 34 39 Not dens NS NS
(8C8Y 103 .
cic 400 712602
o fbidi | (3BP 13268- 29 12 N5 N5 NS
{3003 P
103}
CIC a0 4520006 FX1 - -11%:, NS .
N i~ 23 Xot doze -1£%,
ety | (bid} 107 5 fparprotocoly | oro0E 16%, 35
Pale 300 bid 17?3;’3'1%9; ) N . .
(1500 {XRP §328B- 29. i NS NS NS
(1500) 103)
FP 500 48,2000 (FX1 a3 -28%, - -42%,
aoeny | mid 107 A significant HNot done sigmificant
oo 5 ?3 . 652002 L-“'“'.E“-;’
EP | ™43 ) wRpIsasB- | s+ | 33 Not done NS cornzo-
{1900 183 ] reduced,
02} PN
i sigaificant
5 0 7172002 Ns
£ (hid} 1 wRP526B- | 29 1z : Mot done N5
{1004y N ) }
: 1633
FP 1000 36/200C {FX1 2 -58%, s -67%,
(2000) | (bid) L A significant ot doze siznificant
p 1006 712002 <qor
EF - as BT T2y - | -39%, . .
, bady | {XRP 15268- 29 12 S Not done NS
(2060} 1o significant
}Once daily unless otherwise indicated; >N for primary comparizon, where zpplicable; ® Pair-wise
comparisons of teatment vs. placebo based on differences in adiusiad mean changes from basaline. Whers
percent chznges zre providad, they are darived from pemt esfimatas for the rafio of respective verum
fieatments vs. placebe ¢uzing geometric mean values); * Urinary cortisol excretion values based on excretion
corrected for creatinine
CIC: ciclesonide; FP: fluticzsone propronate; N5: Not statisticaliy significant
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Table 2.7.4.8. Effect of oral and intravenous Administration of Ciclesonide on Serum
Cortisol levels and 24 hour Urinary Cortisol Excretion (Across Studies Analysis)

Urine carfizol
B {24%
_ Interval Plasma cortisol, collection
: 5';61'. code | Daily dose \? x mumre}d’ parcent change from period);
{Report (““53 * o * sermn/ placebo, change from
aumber) ronute Days plasma ) 1 lacebos
cortizol level of zignificance Bl *
. fevel of
!;ig;:\iﬁit:u.we§
TR . - 24k . .
IRTESS SRR — 1 2z | i 14 10 <10% - NS - -14% 0 +1% ,
FEF9S 6400 nz g | concenfration ~14%% o ~10%6 ; N NS
prefiles
Simgle fime | No placebe. Fo ckange | No appavent
effact

18295 ™
(FEPGOT} 6400, p.o. ! § poizt (AM) from predese basaline.
. 24% -5% from placebe at
7307 N ..
(VIFE’C?L . 10.000, 1 E;‘v’l concnetration | bhaseiine, 12 and 24 h, Mo data.
e Bo. profila NS
17297 800, iv 1|1 o 0% . NS No d
FEPOLS , LW, 1¥ mm:enqsncn Yo NG iHo gats
profile
125
305728 4009 and conesniTanon
(FHEP020} 10,000 1 5 | profiles after -3% 1o -10%:; NS No data
: r.o. moraing
dosmg
! Whare percent changas are provided thew are derived from point esfimatas for the ratio of respertive

verum freatments vs. piacebo {using geometric mean yalnas)

. i
Per protoen! analyzis

Appéors This Way
On Original
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Conclusions:

Based on the integration of all data submitted to this NDA, the summary of the data submitted in
the original  =weewwmme=e  and the original clinical pharmacology review for ewssme..  the
following conclusions can be made:

e Ciclesonide and its active metabolite, RMI are negligibly detected in the plasma following all
tested intranasal doses up 800 mcg.

e The levels observed after oral inhalation are approximately 10 to 30 fold higher than after
nasal administration at the same dose or for dose corrected values.

e Since the drug and its metabolite are not significantly absorbed systemically there is little or
no effect on HPA axis based on plasma or urinary excretion levels of cortisol.

o If orally administered dose of 10,000 mcg as well as 800 mcg intravenous administration did
not significantly affect cortisol levels, then the 200 mcg intranasal dose would not be
expected to have any effect on cortisol level. Furthermore, according to the original clinical
pharmacology review oi . the decrease in serum cortisol AUC at a dose of 800

W e—
mcg was 13%.

However, it should be noted that the data for oral 10,000 mcg and 800 mcg IV administration

were not submitted in the current NDA. Therefore, the latter conclusion depends on the
validity of the oral and IV data and the study design in reference to cortisol level.

CsayedNDASPulmonaryciclesonideNDA 20-004CiclesonideDFS.doc 28



3.0 Labeling Comments:

The labeling comments will be incorporated directly into the sponsor’s proposed label after the
discussion with the review team

Appears This Way
'On Original

&@@@@rs This Way
h Original
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4.2 Consult Review (Pharmacometric Review)

No pharmacometric consult was needed for this NDA.

4.3 Filing Memo:

Office of Clinical Pharmacology

New Drug Application Filing and Review Form

General Information About the Submission

Information Information
NDA Number 222-004 Brand Name N/A
OCP (1, 11, 11) n Generic Name Ciclesonide
Medical Division DPADP Drug Class
Glucocorticoid

OCPB Reviewer

Sayed (Sam) Al Habet,
RP.h, Ph.D.

Indication(s)

Seasonal and Perennial
Rhinitis

OCPB Team Leader Emmanuel (Tayo) Fadiran, Dosage Form Nasal Spray
RP.h., Ph.D.
PM Reviewer Dosing Regimen 2 sprays (100 mcg) per nostril
daily
Date of Submission Dec 21, 2006 Route of Administration Nasal
Estimated Due Date of OCP Review August 21, 2006 Sponsor Altana

PDUFA Due Date

October 21, 2004

Priority Classification

Standard

'Division Due Date

Augest, 2006

Clin. Pharm. and Biopharm. Information

“X” if included
at filing

Number of
studies
reviewed

Number of
studies
submitted

Critical Comments 1f any

STUDY TYPE

Table of Contents present and sufficient to X
locate reports, tables, data, etc.

Tabular Listing of All Human Studies

HPK Summary

Labeling

LR AN

Reference Bioanalytical and Analytical
Methods

1. Clinical Pharmacology

Mass balance:

Isozyme characterization:

Biood/plasma ratio:

Plasma protein binding:

Pharmacokinetics (e.g., Phase ) -

Healthy Volunteers-

single dose: X

multiple dose: 4
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Patients-

single dose:

multiple dose:

Dose proportionality -

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 tnal:

Population Analyses -

Data rich:

Data sparse:

H. Biopharmaceutics

Absolute bioavailability:

Relative bioavailability -

solution as reference:

alternate formulation as reference:

Bioequivalence studies -

traditional design; single / multi dose:

replicate design; single / multi dose:

Food-drug interaction studies:

Dissolution:

AvVIVC):

Bio-wavier request based on BCS

BCS class

111. Other CPB Studies

Genotype/phenotype studies:

Chronopharmacokinetics

Pediatric development plan

Literature References

Total Number of Studies

20

Filability and QBR comments
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“X” if yes

Comments

Application filable ?

Reasons

Far

Comments sent to firm ?

pi

NONE at this time

QBR questions (key issues to be considered)

Other comments or information not
included above

This is an extension of the original .= == for oral inhalation for the treatment of
asthma. All PK related information in reference to oral inhalation, 1V administration,
drug-drug interactions studies and other relevant studies related to clinical pharmacology
and PK were reviewed by OCP (See Dr. Sandra Suarez-Sharp dated September 20, 2004).
Therefore, the focus of this NDA is on nasal route.

Primary reviewer Signature and Date

Secondary reviewer Signature and Date
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This is a representation of an electronic record that was signed electromcally and
this page is the manifestation of the electronic signature.

Sayed Al-Habet
8/28/2006 04:33:45 PM
BIOPHARMACEUTICS

Emmanuel Fadiran
8/28/2006 04:38:36 PM
BTIOPHARMACEUTICS

I concur.



