A'_T.NDA#6 Ciclesonide (Alvesco™) B e aw o
2. CLINICALLY RELEVANT FINDINGS FROM OTHER REVIEWS

21. Chemlstry, Manufacturmg and Controls

Ciclesonide is a non-halogenated glucocort1c01d admmlstered by inhalation as a metered
dose aerosol. The formulation contains 7 wiw Dehydrated Alcohol, USP and -—. HFA-
134a (1,1,1,2-tetrafluoroethane) propellant. The inhaler is formulated in three strengths
—_— » These strengths deliver==mcg, 100 mcg, and 200 mcg ex-
- 'valve per actuation, respectively. The delivered doses ex-actuator ate ™~ mcg; 80 mcg; and
160 mcg, respectlvely Ciclesonide inhalers are available in two pack sizes, dehvenng a
minimum of 60 or ™ actuations respectively.

Reviewer: The ex-actuator doses are used throughout the chmcal review unless noted
otherwise. o

The chemical name of cmlesomde is pregna—l 4- dlene 3,20-dione, 16 17[[R-
cyclohexymethylene]bis(oxy)]-11 hydroxy—21 -(2-methyl-1-oxopropoxy)-,(11B,16a). The
molecular weight is 540.7 and the molecular formula is C3;H4407.

Figure 1. Chemical Structure of Ciclesonide

| b(4)
The ester moiety attached to carbon position 21 of ciclesonide is enzymatically cleaved in
vitro and in vivo to provide an active metabolite, des-ciclesonide (C21-desmethylpropionyl-
ciclesonide or C21-desisobutyryl-ciclesonide [abbreviated as RM1]). Alvesco™ contains
only the R-epimer of ciclesonide ’ S-epimer.

The manufacturing controls, stability, and particle size distribution of ciclesonide have all
been reviewed by the Agency chemists and found to be acceptable. HFA-134a and this
concentration of alcohol are approved for use in inhalation products. A dose counter is not
included in the current device and this will have to be added and tested 1 ~.=—————"""
——— ‘see Chemistry Review for details)
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2 2 Ammal Pharmacology and Toxucology '

2 2 1 Ammal Pharmacology

Ciclesonide and its active metabolite RM1 have anti-inflammatory and i unmunosuppresswe
activity in vitro. Ciclesonide and RM1 inhibit rat spleen cell proliferation, and human

" peripheral blood monocyte (PBMC) prohferatlon in response to concanavalin A. RMI1 also
inhibits the CD3-mediated proliferation of PBMC. Ciclesonide and RM1inhibit CD3-
mediated release of interleukin-2 (IL-2) from PBMC, and TNF-a, IL-4 and IL-5 from
activated lymphocytes. Flnally, TNF release from monocytes and dentritic cells after LPS

~ exposure is also inhibited by ciclesonide and RM1.

While RM1 has 100 times the afﬁmty for the corticosteroid receptor as does cmlesomde

the relative potency in physiologic assays listed above show a closer correspondence -
between RM1 and its parent compound. In the lymphocyte proliferation assays, RM1 was
approximately as potent as budesonide and 1.5 to 8 times more potent than ciclesonide. In
the same assay RM1 was approximately 5 times less potent than fluticasone. In the cytokine
release studies RM1 was approximately as potent as budesonide and only 2 — 3 times more
potent than ciclesonide. Fluticasone was, again, 5 times more potent than RM1.

Intratracheal installation of ciclesonide and RM1 have been compared to budesonide and
fluticasone in their ability to protect animal lungs from allergic inflammation and from
sephadex-induced lung edema. Ciclesonide and RM1 were essentially equipotent in
protecting rats from lung edema, and in producing thymus involutions after intratracheal
administration of sephadex. Fluticasone was approximately 10 times more potent at
protecting from lung edema and 4 times more potent at producing thymus involution.
‘Intratracheal administration of ciclesonide or RM1 protected sensitized Brown Norway rats
against antigen exposure. When ciclesonide, RM1, or budesonide were injected 24 and 1
hour prior to exposure and bronchoalveolar lavage performed 48 hours after exposure,
_ciclesonide, RM1 and budesonide were equipotent in preventing exudation of neutrophils,
eosinophils, and protein into the airway. However, when BAL was performed at 24 hours
post exposure ciclesonide was approximately twice as potent as RM1. Prior administration
of ciclesonide also protected the rats from the increase in bronchial hyperrresponsiveness
that is seen after antigen challenge.

Reviewer: The above findings suggest that there may not be a simple 1:1 relationship
between the corticosteroid receptor binding activity and all of the physiologic activity of
ciclesonide and RM1.

2.2.2. Animal Toxicology

2.2.2.1. General Toxicify

Ethanol (—) has been used as an excipient in inhaled drug products and is considered safeh(4)
for human use. The pharmacology/toxicology of the propellant HFA 134a has been well
studied and determined to be safe for use in inhaled drug products

The median lethal dose was >2000 mg/kg and >200 mg/Kg when ciclesonide was
administered orally or intraperitoneally as a single dose in mice and rats respectively.
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In repeat-dose studies ciclesonide was evaluated for up to 6 months in rats after oral and
inhalation exposure. At doses of up to 160 mcg/Kg/day changes were seen in body welght
and food consumption, RBC counts increased, WBC counts, decreased, bilirubin increased ,
and slight- to- moderately decreased in thymus and adrenal gland weights were seen.-
Microscopic examination eonfirmed the presence of thymic atrophy and lymphoid depletlon
in spleen ‘and lymph nodes. In dogs exposed to 92 mcg/Kg/day via ‘inhalation for 12 months
shghtly decreased body weight, cortisol suppression, and decreased adrenal gland welghts
were seen. In addmon there was nasal turbinate osteofibrosis and chondrosis, ovary
changes, regression of mammary gland tissue, slight hepatocellular centrilobular
hypertrophy, and vacuolization of the liver. These were all attributed to a cortlcostermd
class effect S

2.2.2.2. Genotoxicity

Ciclesonide was not mutagenic in a bacterial assay with Salmonella typhzmurmm
Escherichia coli, or in Chinese hamster V79 cells. Ciclesonide was also not clastogenic i in
chromosome aberration in human lymphocytes or in the micronucleus test in Chinese-
hamster cells. In 3 of 4 mouse micronuleus tests using doses of 0.25 — 2000 mg/kg, an
increase in the incidence of micronulecated polychromatic erythrocytes was seen. The
relevancd of this increase is unclear as the increases were minimal, there was no dose-
response relationship, and similar effects are reported in the literature for other
glucocorticoids. When tests were performed to compare ciclesonide with budesonide and
dexamethasone, equivalent increases in micronuclei were seen with all three compounds.

2.2.2.3. Carcinogenicity

In two 24-month carcinogenicity studies in rats there was no indication of a carcinogenetic
potential when ciclesonide was given by inhalation in doses of up to 96.5 mcg/kg/day or via
gavage in PEG in doses up to 900 mcg/Kg/day. In an oral carcinogenicity study performed
in mice, a significant increase in gastric adenomas were seen in the female animals only.
Because the adenomas are not malignant and they occurred only at high doses it was
concluded that these results did not suggest a significant risk for human exposure.

2.2.2.4. Reproductive and Developmental toxicity

In rats administered ciclesonide orally at doses of up to 900 mcg/Kg/day for 4 weeks no
effects were seen on fertility or early embryofetal parameters. In two studies in rabbits
administered ciclesonide subcutaneously in doses up to 400 mcg/Kg/day from day 6 to 28
after mating, there were effects on embryofetal development in rabbits receiving doses 25
mcg/Kg/day. In doses of 5 — 100 mcg/Kg/day, the effects were reduced fetal litter weight,
dry, thin skin, cleft palates, flexure of paws, enlarged fontanelles, and incomplete
ossification. The 400 mcg/Kg/day group contained no live fetuses. These results were -
thought to be compatible with a corticosteroid class effect. Rabbits are known to be
extremely sensitive in reproductive assays, and the results were not taken to indicate a risk
to the fetus that is any greater than that associated with ingestion of other corticosteroids.

Ciclesonide was administered orally-to pregnant/lactating rats of doses up to 900
mcg/Kg/day from day 6 post mating until day 20 post partum. In the dams of the FO
generation there were decreased body weight and decreased food consumption at 900
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mcg/Kg/day There were no effects on the FO reproduction’ parameters Pups-of mothers
receiving 900 mcg/Kg/day had decreased body Welght gains. - There were no compound-. -
related effects on developmental mdrces behavioral tests or reproductlve performance on:
the F1 pups o . : L

_‘,Early in the development program for ciclesonide, a dog toxrcology study was reported to
have found “spermio genic dysfunctron in animals treated with ciclesonide. The patholog gy
was reviewed by a Pathology ‘Working Group that was constltuted by the apphcant but that
was made up of pathologists outside of the company. The review concluded that the
original findings were an artrfact ‘

Reviewer: Agency pharmacotoxzcologzsts have revzewed the toxocology data presented by
the applicant and agree with the findings that the reproductzve toxicity is equivalent to that
seen with other corticosteroids and will be listed as a Category C teratogen in the label.
They also agree that the finding of increased formation of micronuclei is not an.
approvabzlzty issue, but that a comment will go into the label describing the f ndzngs The
“spermiogenic dysfunction” is also accepted as an artifact . :

2.3. Microbiology

No sterility problems have been identified with the drug product. For more details refer to
the CMC review.

2.4. Statistics

In all of the studies the primary analysis was in the ITT population (all subjects who
received study drug and who had at least one follow-up measurement for the outcome
variable). A statistical comparison was made between ciclesonide treatment and placebo in
the change in outcome variable (FEV, FEV; % predicted, percentage decrease in daily OCS
use) over the 12-week treatment period. A step-down procedure was used to adjust for
multiple comparisons. Using this method, the highest dose of ciclesonide was compared to
placebo and only if the comparison was statistically significant (¢=0.05) was the next lower
dose of ciclesonide compared to placebo for statistical significance. All doses below a dose
that was not significantly superior to placebo were determined to be not superior to placebo.
No adjustment for multiple comparisons was made for the secondary outcome measures as
they were considered to be supportive only.

The treatment effect was assessed using analysis of covariance with pooled clinical center,
pervious therapy, baseline FEV), age, and gender included as covariates. Pair wise
comparisons were based on least-squares estimates of treatment means and associated
standard errors from the primary analysis model. Two-sided 95% confidence intervals for
the difference in least—-squares means were constructed for each treatment comparison. The
studies were designed to have a 90% power to detect a minimal change of 200 ml in FEV,
or a 6% change in FEV,%.

The results of the Agency statistical analysis are referred to in the 1nd1v1dua1 study review in
the Appendix and in the Clinical Review.
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3. HUMAN PHARMACOKlNETICS AND PHARMACODYNAMICS

-

3 1. Pharmacokmetlcs

After mhalatlon of smgle doses of 360 mcg by normal volunteers, the Cmax of cwlesomde
and RM1 occurred at 1.1 and 0.25 hours respectively. The mean AUCo. 0f RM1 (1.72 -
ng*hr/ml) ranged from 2.5 to 3-fold higher than that observed for the parent drug. However,
the Cuax (0.3 ng/ml) was 3.5-fold lower than the parent drug. The AUC of RMI that was
:modeled from the data in the population sample was lmear and dose-proportlonal in the
range of 40 to 3520 mcg. :

The mean Cpax and AUCy., of RM1 followmg multlple doses of ciclesonide 360 mcg QD
increase up to 26% compared to those after single administration. The Tyax was similar'to

that after single dose administration and it is estimated that the time to reach steady-state -

would be within 2 — 3 days:. The RM1 half-life increased from 5.2 to 6.7 hours. Following
multiple doses of ciclesonide (250 and 1000 mcg BID), Cax and AUC were both dose
proportional.

Inhaled bioavailability of ciclesonide + RM!1 following inhalation of ciclesonide via MDI
was 41%. Both ciclesonide and RM1 are rapidly absorbed: the KA values ranged from 7.3
to 10.8/hr across sub-populations (asthmatics, healthy adults and children, male, female,
etc). The volume of distribution following IV administration was 207 L and 898 L for
ciclesonide and RM1, respectively. Protein binding for RM1 and ciclesonide was higher
than 98.5%, however, high non-protein binding was also reported in this study.

Following IV administration, the half-lives and plasma clearance of ciclesonide and RM1
were 0.94 hr and 2.8 hr, and about 152 and 228 L/h, respectively, indicating high extraction
ratio drugs. Based on population PK analysis, mean clearance ranged from 267.3 —339.7
L/hr. Radioactive ciclesonide was predominantly excreted through the faeces, both after
oral (77.9%) and IV (65.95%) administration. The biotransformation of ciclesonide is
catalyzed by an esterase which has not been identified. RM1 appears to be the major
metabolite after esterification, however, mass balance studies showed that only 20% of the
total plasma radioactivity corresponds to RM1. RMS9, another metabolite whose
pharmacologic potency is unknown, was found in plasma in concentrations equal to those of
RMI, so it appears that the full range of potentially active metabolites has not be
characterized to date.

RM1 is esterified to form fatty acid conjugates in the lung. The reaction is catalyzed by
CYP3A4 (83%), CYP2D6 (~30%), and CYP2C8 (~11%), although the exact role of each
enzyme had not been completely elucidated. RM1 does not produce significant inhibition
(<25%) of major cytochrome P450 enzymes and the potential for ciclesonide to produce
inhibition has not been tested. At therapeutic serum concentrations, ciclesonide is not likely
to induce the major CYP enzymes.

The systemic exposure of ciclesonide and RM1 in asthmatic patients receiving a single dose
of ciclesonide 1600 mcg was similar-to that in healthy subjects. Based on population PK
analysis, there were no clinically relevant differences in RM1 pharmacokinetics due to race,
gender, weight, or age. The mean AUC ,,p normalized to 200 mcg in children and elderly
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A was s1m11ar to that in adults (0 82 ng*hr/m1+0 3 and O 82 ng*hr/mLO 2 Vs. 0 6 ng*hr/m1+0 4

s1gn1ﬁcantly lower (60% and 70% respectlvely) than that in the Wh1te populatlon

" However, these results may be due to uneven distribution of gender, body weight and other
factors because the minority populatron was small. The dlfference may also not be clinically
relevant smce the dose-exposure response was ﬂat 1n the range of doses tested.

The effect of renal 1mpa1rment on crclesomde and RMl metabolism was not tested since the
drug is excreted primarily via the liver. In 8 subjects with severe and 8 with moderate ,
hepatic injury; the Cpax and AUCo.« mcreased in the range of 1.4 10 2.7 fold compared to 8
healthy adults. In addition, the T1;, of RM1 increased in patients with moderate to severe
hepatrc 1mpa1rment by 2.3 to 4.6 hours ‘ '

‘The systemic exposure to c1clesomde and RMI after a smgle dose of 800 meg c1c1eson1de in
healthy subjects did not change during co- -administration with a single dose of erythromycm
‘500 nig. The arithmetic mean Cinax-and AUC.« of RM1 increased in the presence of
erythromycin by < 12%. The applicant did not test inhibitors of CYP3A4 that are more
portent than erythromycin. Since other corticosteroid preparations have been shown to have
a greater interaction with ketokonazole or ritonavir than with erythromycin, the label will

" indicate that a full evaluation of drug/drug 1nteract10n with CYP inhibitors has not been
carried out.

3.2, Pharmacodynamlcs

Based on population PK/PD analysis using data from phase I and Phase III studies, there

“was a trend for higher doses of ciclesonide to produce a higher cortisol suppression (13%,
8%, and 49% decrease in serum cortisol AUC for dose of 800 to 1200 mcg, 1600 mcg, and
3520 mcg respectively. A dose response relationship was not seen in part due to the high
variability in the data. Nevertheless, the degree of cortisol suppression caused by
ciclesonide in the range of proposed therapeutic doses was not higher than that observed for
fluticasone propionate.

Cosyntropin stimulation testing was performed on selected subjects in the phase III clinical
trials. In general there was little change in the post-stimulation serum cortisol after 12
weeks to 1 year of treatment with ciclesonide. These studies are reviewed in the Appendix
and summarized in the Integrated Safety Summary.

Clinical Review
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4. DESCRIPTION OF CLINICAL DATA AND SOURCES

4 1 Sources of Cllmcal Data

The clinical data reviewed for this application were all contained in the original NDA
application and the 120-day update to the NDA. No reference was made to other .
development programs or to the literature. In-addition a follow-up severe adverse event
report was made to IND 53,391 and this was also reviewed. '

4.2, Overwew of Clmlcal Tnals

The adult program = 12 years of age) cons1sted of 2 p1vota1 12-week tnals (321 & 322) in
mild-to-moderate asthmatics and one (323/324) in moderate-to severe asthmatics that used
FEV, as the primary outcome variable. An additional 12-week trial (325) in OCS-
dependent asthmatics was conducted with the goal of reducmg the subject’s OCS
requirements. One-year safety follow-up trials were carried out for both the mild-to-

- moderate (study 326) and moderate-to-severe (study 323/3241t) subjects. The pediatric

program consisted of 2 p1v0ta1 12-week trials (341 and 342) conducted in children age 4 —
11 years of age with mild to severe asthma. The FEV % of predicted was the primary
outcome variable. Three 1-year safety trials of identical design were carried out. Study
3411t and 3421t were continuations of 341 and 342 and study 344 was an additional safety
study. Study 102 was a 12-week adult trial to assess the effect of ciclesonide treatment on
the HPA-axis. It was reviewed primarily for the safety otitcomes.

4.2.1. Study 321 & 322

Study 321 and 322 were multicenter, randomized, double-blind placebo controlled trials of
identical design. Subjects with mild-to-moderate persistent asthma were enrolled using
entry criteria that were dependent upon their prior medication status. Subjects who had been
on ICS for the 30 days prior to screening had to have and FEV; of 65-100% predicted, and
subjects who had been treated with bronchodilators only had to have an FEV, of 60-85%
predicted. After a run-in period of 5 to 28 days during which subjects were treated with
placebo and albuterol for rescue, subjects who had been on ICS prior to screening were
eligible for randomization if their FEV had fallen by 10% while subjects who had been
treated with bronchodilators only were eligible for randomization if they became
symptomatic during the placebo run-in. If eligible, they were randomized to receive
ciclesonide 80, 160, or 320 mcg daily or placebo, taken in the morning for 12 weeks. The
primary outcome variable was the change in FEV, (L) over the 12 week treatment period
comparing ciclesonide to placebo treatment. PEF, albuterol use, Symptoms, and the Asthma
Quality of Live Questionnaire (AQLQ) were secondary outcome variables. The function of
the HPA-axis was assessed with a low-dose (1 mcg) cosyntropin stimulation test. There
were 526 subjects enrolled in study 321 (130 in the placebo, 133 in the ciclesonide-80, 128
in the ciclesonide-160 and 131 in the ciclesonide-320 groups). There were 489 subjects
enrolled in study 322 (118, 124, 123, and 124 in the placebo, ciclesonide-80, ciclesonide-
160, and ciclesonide-320 groups respectively).
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4 2 2 Study 323/324

Study 323/324 was a multrcenter randomrzed double-bhnd placebo controlled trial that
~ enrolled subjects with moderate to severe asthma ‘all of whom had been treated with ICS
prior to enrollment. During a 5 to 28 day run-inperiod subjects were instructed to take one

half of their regular ICS dose. To be eligible for enrollment their FEV) had to fall by at least

 10% during the run-in and the FEVl also had to be between 40 and 65% of predrcted At
enrollment subjects were randomized to. crclesomde 160 meg BID (n—l27), c1cleson1de 320
mcg BID (n=130), placebo (n—133) or ﬂutrcasone propionate MDI 440 mcg BID (n—138)
Asin study 321 and 322 the outcome variables were change in FEV,, PEF, albuterol use,
symptoms, and AQLQ over the 12-week treatment period comparing active freatment to
placebo The HPA—ax1s functlon was also tested w1th the low dose consyntroprn stlmulatron

4 2 3 Study 325

Study 325 was a multrcenter randomlzed, double—bhnd placebo controlled trial that enrolled
subjects with moderate-to-severe asthma who were taking OCS at the time of screening.
During a 4 week run-in period the dosage of OCS was decreased to the lowest effective dose
(LEF) that malntamed asthma control. If at the end of the run-in the subjects were taking at
least 5 mg predmsone they could be randomlzed to ciclesonide 320 mcg BID (n=47),
ciclesonide 640 mcg BID (n=49), or placebo (n—45) SubJects were seen weekly and /
attempts were made to further reduce the maintenance dose of OCS. The primary outcome
variable was the percent reductron in OCS in the ciclesonide- treated subjects compared to
placebo. Pulmonary function was measured as a secondary outcome variable.

4.2.4. Study 326

Study 326 was an open-label, 1-year follow-up of subjects (n=226) who had been enrolled in
studies 321 and 322. Subjects were initially treated with 320 mcg ciclesonide daily and then
the dose was adjusted at the investigator’s discretion to maintain the lowest dose of
ciclesonide that provided control of the subjects’ asthma. The primary objective of the study
was safety, and pulmonary function was measured as a secondary outcome.

4 2.5. Study 323/3241t

This was a randomlzed double blind, 1-yr safety follow-up of study 323/324. At the end of
the pivotal trial, subjects were re-randomized to receive ciclesonide (n=198) or
beclomethasone (QVAR® n=99). After enrollment subjects were treated with ciclesonide
or QVAR 320 mcg BID for two weeks. Subsequently, the investigator could raise or lower
the dose of the medication between 160 and 320 mcg BID with the goal of finding the
lowest doge to maintain.asthma control. - The primary outcome measures were adverse
events, and pulmonary function was measured as a secondary outcome.

4.2.6. Study 341 and 342

Study 341 and 342 were multicenter, randomized, double-blind placebo controlled trials of
identical design. Subjects aged 4-11 years with mild to severe persistent asthma were
enrolled using entry criteria that were dependent upon their prior medication status.
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Subjects who had been on ICS for the 30 days prior to screenmg had to. have an FEV; of 40- B

1100% predicted and subjects who had been- treated with bronchodllators only had to have an
FEV of 40-85% predicted. Aftera placebo run-in penod of 5-21 days, during which

subjects were treated with albuterol for rescue, subjects were eligible for randomlzatlon if
they had been on ICS prior to screening and their FEV, fell by 10% orif they had been
treated with bronchodilators only prior to screening and became symptomatic during 1 the

‘placebo run-in. If eligible, they were randomized to receive ciclesonide 40, 80, or 160 mcg

daily or placebo, taken in the morning for 12 weeks. The primary outcome variable was the
change in FEV; % predicted over the 12- week treatment period comparing ciclesonide to
piacebo treatment. PEF, albuterol use, and Symptoms were secondary outcome variables.
A Pediatric AQLQ was administered to subjects 7 years and above. The function of the
HPA-axis was assessed with a low-dose (1 mcg) cosyntropin stimulation test. There were
514 subjects enrolled in study 341 (131 in the placebo, 126 in the ciclesonide-40, 135 in the
ciclesonide-80 and 122 in the ciclesonide-160 groups). There were 517 subjects enrolled in
study 342 (127, 130, 126, and 134 in the placebo, 01clesomde-40 cwlesomde 80, and
ciclesonide-160 groups respectively).

4.2.7. Study 3411¢t, 3421, 3441t

These three studies are of identical design except that subjects enrolled in studies 3411t and
3421t were re-randomized after completing studies 341 or 342, whereas subjects were
enrolled de novo from the community into study 3441t. Subjects were randomized to receive
ciclesonide (n= 129, 128, and 186 in studies 3411t, 342It, and 3441t respeetively) or
fluticasone (Flovent® n= 64, 62, and 46 in studies 3411t, 3421t, and 3441t respectively).
Treatment was initiated with 160 mcg daily of ciclesonide or 100 mcg BID of fluticasone
MD], and after two weeks the dose could be altered by the investigator to optimize asthma
control at the lowest possible dose of study drug. The primary outcome was adverse events.

4.2.8. Study 102

This study was conducted in adults (> 18 years of age) with mild-to-moderate asthma who
were not taking ICS at the time of screening. Subjects were randomized to receive placebo
(n=40), ciclesonide 320 mcg QD (n= 40), ciclesonide 320 mcg BID (n=42), or fluticasone
MDI 440 mcg BID (n=41). They were treated for 12 weeks and low and high-dose
cosyntropin tests were performed at baseline and follow-up. Twenty-four hour urine was
collected for cortisol and adverse events were assessed.

4.2.9. Study 126_99 (FK1 103)

This was a physiology study conducted in 15 subjects with mild asthma. The design was a
2-week cross-over trial using ciclesonide 400 mcg (ex valve) (320 meg ex-actuator) or
budesonide 400 mcg (ex valve). There was a 3 to 8 week washout period between the two
active treatments. The outcome variables were bronchial responsiveness to AMP, exhaled
nitric oxide, and sputum eosinophil counts.
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B - 4.3. Postmarketmg Experience '
Clclesomde had not yet been marketed m any country

-

4. 4 therature Revnew

A llterature review was not submltted A PubMed search by thls reviewer revealed few

clinical articles, most of which were pubheatlons of the applicant’s data that are thoroughly
rev1ewed in the NDA submission.

APPEARS THIS WAY ON ORIGINA!
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5 CLINICAL REVIEW METHODS

5. 1 Conduct of the Revuew -

The clinical section of the original NDA submission contains complete study reports for 36
trials. Of these, 11 were reviewed in detail for safety and efficacy, and are summarized in
the Description of Clinical Data, above. ‘In addition, one of the 36 (FK1 103) was a study
that addressed the physiologic responses to ciclesonide treatment. The results are referred to_
in the label and the study was reviewed here. One 12-week PD trial (study 102 in the _
Biopharmacology section) was reviewed for safety Twenty-four of the submltted chmcal
studies were conducted by Byk-Gulden, the ongmal developer of c1cleson1de They were
not included in the applicant’s ISS or ISE and were not rev1ewed

At the time of the original submission, the 1-year follow—up studles (326, 323/324lt 3411t
3421t, and 344It) were not complete. The final study reports were submitted with the 120-
day safety update. The reports in the 120-day safety update were used for the current
review.

5.2. Materials Consulted and Documentation

The original NDA was submitted as an electronic NDA in a CTD format on December 22, .
2003. However, the links intended to aid navigation within each study report did not work,
(\CDSESUBI\N21678\N_000\2004-02-05). The amendment contained all the data for the
NDA with working links and this amendment to the NDA was used for this review. In the
original submission, the 1-year safety follow-up studies were submitted as interim analyses.
The final study reports were submitted with the 120-day safety update on April 26, 2004
(\CDSESUBI\N21678\N_00012004-04-26) and these were used for the safety reviews as
well as other updated information. One of the subjects enrolled in study 3411t died while
taking study medication. A detailed autopsy report was submitted to the ciclesonide IND as
a follow-up of a serious and unexpected adverse event, and this was also reviewed (IND
53,391, series 216, stamp date May 14, 2004).

Responses to Agency queries about HPA-axis function tests were submitted by the
applicant on April 26 and August 4, 2004 (\CDSESUBI\N21678\N_000\2004-04-264,
WCDSESUBI\N21678\N_000\2004-08-04). Responses to queries related to the Pediatric
Research Equity Act were submitted on March 22, 2004 and May 27, 2004
(\CDSESUBI\N21678\N_00012004-05-27\CDSESUBI\N21678\N_000\2004-03-22).

5.3. Data Quality and Integrity

The Agency’s Division of Scientific Integrity (DSI) was requested to perform an audit of
four US clinical sites (28, 40, 83, and 160) on the basis of the number of subjects they
enrolled. In addition, the one pediatric death occurred at site 28. No discrepancies were
found during these inspections. At the time the NDA was submitted, two sites (132 and 150)
were already scheduled for inspections for cause. At site 132 several minor omissions were
found in subjects treated on protocol 321. Three subjects (2 placebo and one ciclesonide-80)
did not have minor adverse events (head cold, yeast infection, eye infection) recorded in the
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case report form. An FDA Form 483 was sent and the 1nvcst1gator sent a response |
indicating that appropriated corrective measures were being taken.” These minot protocol
-deviations were not severe enough or frequent eno_ugh to impeach the integrity of the study.

-

54. Ethlcal Standards

" The apphcant has cert1ﬁed that all of the tnals were conducted in accordance w1th the _
Declaration of Helsinki and local legal, ethical and Good Clinical Practices requlrements

(pg 14, ...\summary\2.7.3aclinicalefficacy.pdf, and pg 11,
: \summary\Z 7.3bclinicaleffi icacy.pdf). All subjects also szgned IRB- approved mformed
consent forms (pg 39, ...clinstat\321\study321 pdf P8 40, ...clinstat\322\study322. pdf.; pg
.clinstat\study323_324 \study323 324.pdf; pg 36, clmstat\325 \study325 pdf pg 49,
clznstat\341 \study341 paf; pg 50, . clmstat\342\study342)

5.5. Financial D|sclosure

Four investigators reported recelvmg $26,000 to $40,000 each from the applicant in addrtlon
to grant-related payments. " —. of the investigators workedin"———___ However,
they worked at different sites and on different studies. One of the investigators = ——
screened ~ patients and enrollefi - The other screened —— —— ——————

" One investigator in -——"_f screened —patients  —— ,and —
investigator in ’ ~ screened — pat1ents and enrolled ~

On the basis of the small number of subjects that were actually enrolled by these
investigators it is unlikely that any financial con31dera_t10ns would have affected the outcome
of the studies. In addition, the children enrolled in study—— by investigator ~. and the
adults enrolled by investigator ~ in study =~ had baseline pulmonary function, change in
function over the study, and drop-out rates similar to the other subjects enrolled in the study.

APPEARS THIS WAY ON ORIGINAL
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6. INTEGRATED REVIEW OF EFFICACY

6.1. Brief Statement of Conclusions:

In adults and adolescents (> 12 years of age) with mild-to-moderate persistent asthma, the
only dose of ciclesonide that was reprodumbly effective in increasing FEV, was 320 mcg
once daily in the morning. In addition, in this patlent populatlon no dose was effective in
subjects who had been treated with bronchodllators only prior to enrollment. All of the
effect was seen in subjects who were taking ICS at the time of screening, and even in this
group, doses lower than 320 mcg daily were not reprodumbly effective. In patlents >12
years of age with moderaté to severe asthma, both 160 meg BID and 320 mcgBID
effectively improved pulmonary flmctlon In adults w1th moderate to severe asthma who

. were maintained on oral corticosteroids, clclesomde 320 mcg BID and 640 meg BID

lowered the requlrement for OCS by 47 and 63% respectively. For the doses of c1clesoﬁ1de
that were ¢ffective in improving pulmonary function, the response was mamtamed

throughout the 1-year of follow-up. However, the applicant’s claim of : - ...t b‘4)

e WS N0t substantiated.

In children age 4 — 11 years, ciclesonide falled to reproducibly increase the FEVI%
predicted at any dose.

6.2. General Approach to the Efficacy Review

The conclusions about efficacy were based primarily on the demonstration of statistically
significant differences between ciclesonide and placebo-treated subjects in the increase in
the primary outcome variable (absolute FEV [L] in adults and adolescents and FEV; %
predicted in children 4 to 11 years) over the 12-week treatment period of the pivotal trials
(321, 322, 323/324, 341, and 342.) For the OCS reducing trial the primary outcome variable
was the percentage decrease in prednisone dose. The data were analyzed in a hierarchical
fashion such that the highest dose of ciclesonide was compared to placebo first and lower
doses were analyzed in a step-wise fashion only if the highest dose showed statistically
significant improvement compared to placebo For a description of the trials see Description
of Clinical Data and Sources above.

6.3. Summary of Trials by Indication

6.3.1. Studies for the Maintenance Treatment of Asthma in Adults
and Adolescents age 12 years and older
6.3.1.1. Study Design
Study Population

There were four pivotal efficacy studies (study 321, 322, 323/324, 325) in adults and
adolescents 12 years of age and older. These studies were all randomized placebo controlled
studies with a treatment period of 12 weeks.
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- Studies 321 and 322 were of identical 'design in which subjects were treated Wlth
‘ciclesonide 80 mcg (40 mcg x 2 puffs); ciclesonide 160 mcg (80 mcg x 2 puffs), ciclesonide
320 meg (160 mcg x 2 puffs) [dose measured ex-actuator]) or placebo, once daily in the
morning. All subjects were required to have-a history of mild to moderate asthma for at
least 6 months, to have FEV| reversibility of at least 12% following inhalation of albuterol,
and to have not smoked tobacco in the yeat prior to scréening. Additional entry criteria
were dependent upon spirometric findings-and the subject’s asthma treatment for the 30 days
prior to screening. Subjects were divided into 2 strata on the basis of prior use of inhaled
corticosteroids (ICS). Stratum 1 cons1sted of subjects who had been treated with any
combination of ICS, leukotriene receptor antagomsts or bronchodilators. ICS could not
exceed the equivalent of 500 pg/day fluticasone DPI or 1000 pg/day budesonide. Stratum 2
was made up of subjects who had been treated only with bronchodilators. At screening; -
subjects in stratum 1 had to have an FEV% predicted of 65~ 100%, subjects in stratum 2
had to have an FEV; of 60 — 85% predlcted After meeting the scréening Criteria, the

" subjects were put on a placebo inhaler for 5 to 28 days. After the placebo treatment, the
FEV| had to be between 60-85% predicted in both strata. In addition, the FEV of stratum 1
subjects had to have fallen by 10% compared with the screening value. Stratum 2 subjects
had to have had a minimum symptom level for 3/7 days prior to randomization as assessed
by Asthma Symptom Score (23 [see Procedures, pg 25]), PEF variability (220%),.0r
albuterol use (= 2 puffs/ day). The spirometry measured at the post-placebo randomization
visit was used as the baseline value to assess efficacy. The primary outcome variable was
the difference between active treatment and placebo in the change from baseline to end of
study in the absolute FEV (L).

Study 323/324 was conducted in subj ects with moderate to severe asthma. In this study
subjects were treated for. 12 weeks with ciclesonide 160 mcg (80 mcg x 2 puffs) BID,
ciclesonide 320 mcg (160 mcg x 2 puffs) BID [dose measured ex-actuator]), fluticasone
CFC MDI 440 mcg BID, or placebo. Subjects were required to have taken ICS (equivalent
of =500 pg/day of fluticasone or 800png/day budesonide) for at least 1 month prior to
screening and to use a B-adrenergic agonist > 2 times per week. They had to have an FEV,
< 80% predicted at screening and to have an FEV; 40 — 65% after a 5 to 28-day run-in
period. During the run-in period, subjects were instructed to take 50% of their baseline ICS
dose. To be eligible for randomization, the FEV| had to fall by at least 10% during the 5 to
28-day run-in period. The primary outcome variable was the same as for studies 321 and
322; i.e., the difference between active treatment and placebo in the change from baseline to
end of study in the absolute FEV; (L).

Study 325 was conducted in subjects with severe asthma who were maintained on oral
corticosteroids (OSC) who were also taking ICS and used -adrenergic agonists at least
twice a week for symptom control. After dependence on OCS was demonstrated in a one to
four- week run-in period, subjects were randomized to ciclesonide 320 mcg (80 mcg x 4
puffs) BID, ciclesonide 640 mcg (160 mcg x 4 puffs) BID, or placebo. To be eligible for
randomization, the lowest effective dose (LEF) of OCS had to be at least 5 mg/day of
prednisone and the FEV% had to be between 40 and 80% of predicted. During the 12-week
treatment period, subjects were seen in the clinic on a weekly basis for follow up and
attempts to lower the dose of OCS were made. The prednisone dose was decreased by a
pre-specified amount if the FEV, was > 40% predicted and > 80% of the actual FEV,
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measured at randomization, and there was no increase in asthma symptoms mghttlme L

awakenings, or albuterol use. The primary outcome variable was the difference between
active treatment and placebo in the percent change from baseline in the prednisone dose at

'end- f-study R .

, Procedures ‘

Sub_]ects were seen at 1,2,4,8,and 12 weeks in studles 321 322 and 323/324 Ateach
visit, spirometry was performed in the morning prior to the taking of study medication, and
the diary entries were reviewed. Patients recorded asthma symptoms, nighttime
awakenings, albuterol use, and AM and PM peak flow measurements in diaries. The AM
and PM Asthma Symptom Scores were based on a 5. point scale ranging from 0 =no
symptoms to 4 = symptoms which prevent the patient from engaging in daily activities or
sleep. Patiént reported outcomes were based on the Asthma Quality of Life Questionnaire

“‘(Juniper and Guyatt) and was self-administered by all subJects at baselme and at weeks 4,
“and 12 as the ﬁrst procedure on testmg days o

In Study 325 subjects were seen at weekly intervals. If they were stable the OCS dose was
decreased. At each visit spirometry was performed and the dlary entries were reviewed as
described for the other studies.

In all of the studies (321, 322, 323/324, and 325), subjects were advised to contact the
investigator if there was any deterioration in their asthma. Criteria for asthma deterioration
based on the fall in PEF and increased use of albuterol were given to the subjects, but
withdrawal of the subject due to an asthma exacerbation was entirely dependent upon the
discretion of the investigator. Investlgators also used their discretion to withdraw subjects
due to “lack of efficacy” as distinct from an asthma exacerbation adverse event.

- Analysis

To address the issue of multiple comparisons, an hierarchical analysis plan was used. The
first pair-wise comparison was made between the highest dose of ciclesonide and placebo.
If that was significant, the next lower dose/doses of ciclesonide was/were each compared to
placebo in a step-wise fashion.

For studies 321, 322, and 323/324, the primary outcome variable was the change in FEV,
(L) between baseline and end-of-study (Week 12 [LOCF] ) Secondary outcome variables
included the change over the 12-week treatment period in FEV% predicted, AM and PM
Peak Expiratory Flow (PEF), variability in PEF, Asthma Severity Score, albuterol use, and
nighttime awakenings. A separate analysis of PEF, albuterol use, and Asthma Severity
Score was presented to determine the onset of action in the first week. A time-to-event
analysis was performed to detect differences in the drop-out rate between active treatment
and placebo groups. The investigator’s designation of withdrawal due to lack of efficacy
was used to determine the time to withdrawal due to lack of efficacy. The AQLQ
questionnaires were analyzed for mean change in scores. A change of > 0.5 was taken to be
clinically meaningful. No correction for multiple comparisons was applied to the secondary
outcome variables because these results were considered to be supportive only.

For study 325, the primary outcome variable was the difference between active treatment
and placebo in the percent change from baseline in the prednisone dose at end-of-study
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(Week 12 [LOCF]). For subjects who withdrew due to lack of efﬁcacy ot for an asthma
exacerbation, the dose of prédnisone used as the LOCF was 10 mg plus the last recorded -
dose. For subjects who withdrew for any other reason, the last dose recorded. ‘was carried-
forward and used in the analysis. Secondary efficacy endpoints included other measures of
prednisone dosage (percentage of subjects off OCS, percentage of subjects with prednisone
dose reduction below 5 mg QD; and change from baseline to end-of-study in prednisone
use), changes in FEV;, AM and PM PEF, asthma symptom scores, albuterol use, and
nighttime awakenings. :

6.3.1.2. RESULTS '
Study Populatlon Studles 321 and 322 ]

A total of 1015 sub_]ects were randomized and treated in studles 321 and 322 Of these .

- 1011 weré in the ITT population; 4 subjects were excluded from the efﬁcacy analysis: due to
lack of any follow-up spirometry (2 subjects) or enrollment in study 323/324 in addition to
study 321 (2 subjects). The integrated population was made up of 598 (59.1%) women and
413 (40.9%) men with a mean age of 36.6 + 14.4 years. The majority of subjects (888
[88%]) were >18 years of age, and 87% of subjects were white. These variables were
comparable across the treatment groups, although there were slightly fewer subjects < 18
years of age in the ciclésonide-320 group (n =23 [4.5%]) compared to the other treatment
groups (range = 29 — 36 [~6.5%]).

. In terms of the underlymg disease, the mean duration of asthma was 18.7 years, and the
mean FEV| at baseline was 2.44 L (70.9% predicted). The mean AM PEF was 364 L/min,
and the mean Asthma Severity Score was 2.6. Mean albuterol use was 2.6 puffs/day, and
the mean number of nighttime awakenings was 0.3 (approximately one awakening every
three nights). These variables were evenly distributed across the treatment groups.
Approximately-7% of the subjects had a baseline FEV % of <60% at the beginning of the
study. This represents a protocol violation as the study should have been restricted to
subjects with mild to moderate disease, and an FEV % < 60% was a specific exclusion
criterion. Although the number of subjects with this violation was small, there were
relatively more in the ciclesonide-320 treatment group (23 [9.0%] compared with 14-18
[~6.3%]in the other treatment groups).The majority of subjects (55.2%) were treated with
ICS (Stratum 1) prior to enrollment. These ICS-treated subjects had a lower baseline mean
FEV| (2.3 L; 68.9% predicted) compared to the subjects treated with bronchodilators alone
(Stratum 2) prior to enrollment (FEV 2.6 L; 73.4% predicted).

Study Population Study 323/324

A total of 531 subjects were randomized and treated in study 323/324. Of these, 527 were in
the ITT population; 4 subjects were excluded due to lack of any follow-up spirometry. The
demographic characteristics were similar to the study population of studies 321 and 322

except for the mean age which was 43.0 £ 14.2 years and the slightly lower percentage of
Caucasians (78.9%).

In terms of the underlying disease, the mean duration of asthma was 23.2 years, and the
mean FEV; was 1.79 L (53.7% predicted). The mean AM PEF was 319 L/min, the mean
Asthma Severity Score was 2.6, albuterol use averaged 3.9 puffs/day, and subjects had
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approxunately one nighttime awakemng every 3 nights.. These vanables were evenly
distributed across the treatment groups : Sy

Study Populatlon Study 325

A total of 141 subjects were randomized and treated in study 325. Of these, one was
excluded from the ITT population because there was no follow-up spirometry. Therefore,
140 were included in the ITT population for efficacy. There were more women (96 [68.6%])

* than men (44 [31.4%])), the average age was 48.3 years and 78 (55.7%) subjects were

Caucasian. The low representation of Caucasians in this study is because the study was
conducted in the United States and South Afnca with 43 3% of subjects enrolled in South
Afnca

In terms of the underlying disease, the mean duratlon of asthma was 23.6 years, and the
average FEV| was 1.64 L (55.2% predicted). The mean AM PEF was 267.9 L/min, the
mean Asthma Seventy Score was 2.4, albuterol use averaged 49 puffs/day, and the average
prednisone dose was 12.4 mg/day. These variables were evenly distributed across the
treatment groups.

' PRIMARY EFFICACY ENDPOINTS
Studies 321 and 322.

The primary efficacy endpomt was the change from baseline to end-of-study (Week 12
LOCF) in FEV| (L) in the ciclesonide-treated group compared to placebo. The baseline
values, changes with treatment, and differences from placebo are listed in Table 1. Ascan
be seen, only the 320 pg dose showed efficacy in both studies. In Study 321, ciclesonide-
160 was not statistically superior to placebo and therefore, the effect of ciclesonide-80
cannot be assessed. However, in study 322, all three doses showed a statistically significant
improvement in FEV, at end-of-study using the pre-specified step- wise hierarchical
analysis. In study 322, the effect size (ciclesonide vs placebo) for ciclesonide reported as LS
means was 120 ml for ciclesonide-320 (p=0.017) and for ciclesonde-80 (p=0.022), and 190
ml for ciclesonide-160 ( p=0.0003) , whereas in study 321 the effect size was 150 ml (p
=0.0014) for ciclesonde-320 but only 70 ml for ciclesonide-160 (p=0.16).
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Table 1: Mean Change from Baséline in FEV1 (L) at. Week 12 (LOCF) Studles 321
and 322*

- study!

Trea&ment
~ Placebo . i 1337 02460 . 0020, ¢ 0L 013021 . = - L
. Cicesonide-80. 133 - 2, e - 0035 (025,039 ,012 (003 021 0023 -
| Cidesonide-160 127 . 24 02 003 (019,03 007 . (9030.6)  0.1645
Cidesonide-320 131 S 2a T o3 o;‘t_izs,"‘_(o;z'éto.aiz')'f "015'-3. 048, 0.25) "'00014,"'
. Placebo. 116 . 248 0037 .;(006021) T T PR ST e

. Cidesoride80 124 240 . .

12 " cwom omm
Cicdesonige-160 123, 234 2003 T (009,029
_Cidesonide-320 "12,4‘ b _251';“_ _ 0% {018 033) o oo 022)‘

*(Source: Applzcant s table 12 [2.7. 3aclmzcalefﬁcacy pdf pg 49])

Since patients were randomized based on prior asthma therapy, sub-set analyses based on
strata were also performed (See Dr. Ted Guo'’s biostatistical review). Subjects who were
previously maintained on bronchodilators (Stratum 2) did not have a statistically significant
improvement in the primary outcome measure (FEV;) with any dose of ciclesonide in either
study. On the other hand, subjects previously treated with ICS (Stratum 1) in both studies
321 and 322, had a statlstlcally significant nnprovement in the primary outcome measure
with ciclesonide 320 mcg once daily. A statistically significant improvement was also seen
with ciclesonide 160 and 80 mcg once daily in Stratum 1 in study 322 but these were results
were not replicated in study 321.

The Applicant also did a combined analys1s (pooled data from studies 321 and 322) by
strata. The results of this pooled analysis (Table 2) show that there is essentially no response
to ciclesonide therapy in subjects previously on bronchodilator (reliever) therapy. The
maximum change in FEV in this combined group compared with placebo treatment was 70
mL (p>0.2) after treatment with either the 160 or 320 mcg dose of ciclesonide. The results
from the combined analysis were reproduced by the Agency biostatistical reviewer.
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Table 2. Subset analysis Controller therapy (ICS) and Rehever therapy
(bronchodllators only) ITT populatlon (studles 321 and 322 pooled analysns)*

Treatmeni L ,uj‘ Basenne -:‘

51 P-vﬁlue

e mean-u.)

Al subjects e L e

Phosho | 49 245 0T 003 (04202) - - -
Cilesonde0 257 242 028 0m5  (023,03%). 012 (005,018 00007 -
Cicksonide:160 250 240 - 020 . 0025 (024034 . 043 (0.06,019) 00004 -
Ciclesonide-320 - 255 248 031 - 0035 (028,038 044 | (0N7,0.21) <0001
Prior reliover therapy , e T

" Placsbe” we 264 oA8 C omw  (oroley LT

Ciclesonide-80 " 282 022 003 (O14030) 004 07,044
Ciclesonide-160 M 285 025 004 {047,039 007 . (0.04,048) 02025
Ciclesonide-320 113 272 0.25 0081 - (047,035 007 (004,047) 0238

*(Source: Applicant’s Table 17 [2.7.3aclinicalefficacy.pdf pg 51])

There was a large difference between the LOCF analysis and the analysis performed using
only subjects still being followed at the time of the measurement. This was true even for the
stratum 1 subjects. In subjects treated with ICS prior to admission (n= 558 in study 321 and
322), the LOCF analysis showed a difference of 190 mL between the response to placebo
and the response to ciclesonide at a dose of 320 mcg/day
(...\summary\2.7.3aclinicalefficacy, pg 55). In the analy81s performed on completers the
increase in FEV over the 12 weeks was only 90 ml more in the ciclesonide-320 group than
in the placebo-treated subjects (Source: ...\crt\datasets\321\effpft.xpt,

... \ert\datasets\322\effpft.xpt). In other words, the improvement seen in the ciclesonide-320
subjects with the LOCF analysis was entirely due to the early drop-outs in the placebo

group.
Study 323/324

The baseline values, changes with treatment and differences from placebo are listed in Table
3. The effect size (difference between active treatment and placebo) calculated as LS means
was 110 and 180 ml for the ciclesonide 160 mcg BID and 320 mcg BID treatment groups
respectively (p < 0.03). Fluticasone MDI 440 mcg BID as an active comparator also showed
significant improvement (240 ml; p =0.0001) compared to placebo.
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’ Table 3 Mean Change from Baselme to Week 12 (LOCF) of FEV1 (L) in the ITT h
Populatlon in Study 323/324* e

'ccmparison vs ol cebo

95%0‘ P alue

' meana(L) LS mean

. difference .

Placebo = - 134 477 025 037 (G
Ciclesonide-320° 427 1.78 03 008
Clclesonide-640 . 180 - 182 - . 043 -
 Fluticasone880 136 - .12?'-.{; 5

% Baseline heans aretawmeans. .
LS =leastsquarés; SE= stmdard enor. :

*(Source Applicant’s Table 28 [2.7. 3aclmzcaleﬁicacy pdf pg 63]) ‘

et . (0002000374

Study 325

The primary efficacy endpoint was the percent change froni baseline in prednisone dose at
Week 12 (LOCF) in ciclesonide-treated subjects compared to placebo. The baseline values,
changes with treatment, and différences from placebo are shown in Table 4. The response to
both doses of ciclesonide was statistically significant. There was a 51.6% and 66.8%
decrease in prednisone dose in the ciclesonide 320 mcg BID and ciclesonide 640 mcg BID
groups respectively compared to placebo.

Table 4. Change from Baseline to Week 12 (LOCF) in Prednisone dose ITT
Population Study 325*

Treatment N  Baseline LS mean(SE) Treatmentcomparison vs. placebo
‘ mean®(mg) change fr_em LS mean 95% Cl P-value
o ‘baseline difference
Placebo 45 12.00 4.21(10.338) - -
Ciclesonide-640 47 1358 47.39(10.101) 5159 (7891,-24.28)  0.0003
Ciclesonide-1280 8 15 62.54 {9.795) 6675 (94.10,-3039) 00001

*(Source: Applicant’s Table 37 [2.7.3aclinicalefficacy.pdf pg 75])

SECONDARY EFFICACY ENDPOINTS
AM and PM PEF, Albuterol use, Asthma severity score, and Nighttime Awakenings

Morning (AM) and evening (PEF), albuterol use, asthma severity score, and nighttime
awakenings were assessed from diary data in the four pivotal studies. The AM PEF
increased in all the ciclesonide-treated groups and decreased in the placebo group in studies
321, 322, and 323/324, however, a consistent dose response was not observed.
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In studles 321 and 322 .the increase in the AM PEF at the end of the study compared to: -
placebo was 24.5 L/min-and 12.9 L/min respectively in the ciclesonide 320 mcg QD group.

* There-appeared to be a dose response in study 321 but not in study 322. AM Peak Flow;

variability (%), daily albuterol use (puffs/day), Asthma Severity Score, and mghttlme
awakenings all decreased in the ciclesonide-treated groups.

In study 323/324, the ciclesonide-treated group also showed 1mprovement in AM PEF
(L/min) , daily albuterol use (puffs/day) and Total Asthma Severity Score (0 -8) compared
to placebo. Nighttime awakenings, analyzed as the percent of nights with nocturnal P
awakening during the double-blind period, decreased by 11% in both ciclesonide treatment
groups when compared to placebo. However, there was no difference between cmlesomde
and placebo-treated subjects in the percentage of symptom-free days.

In Study 325, there was essentially, no change i in'AM PEF, Asthma Severity Score, or
albuterol use over the 12 weeks of activé treatment. FEV| measured as a secondary outcome
-in this study showed an increase of 40-ml in the two ciclesonide treatment groups compared
to a 130 ml decrease in the placebo group. Eleven percent of the placebo-treated subjects
totally eliminated prednisone use by Week 12 compared with 29.8% and 31.3% of the
ciclesonide 320 meg BID and the ciclesonide 640 BID groups respectively.

Discontinuations due to Lack of Efficacy

Subjects were discontinued from the protocol due to lack of efﬁcacy at the 1nvest1gator s
discretion. The percentage of subjects who discontinued due to lack of efficacy was

.consistently highest in the placebo group.. In study 321 the number of withdrawals was 47

(35.3%) in the placebo group compared to 21 (15.8%), and 22 (17.3%), and 19 (14.5%) in
the ciclesonide-80, ciclesonide-160, and ciclesonide-320 group respectively. In study 322
there were 34 (29.3%), 15 (12.18%), 13 (10.6%), and 22 (17.7%) withdrawals in the
placebo, ciclesonide-80, ciclesonide-160, and ciclesonide-320 group respectively. In study
323/324, the number of withdrawals was 53 (39.6%) in the placebo group compared to 20
(15.7%), and 14 (10.8%) in the ciclesonide-160 BID and ciclesonide-320 BID group
respectively. In study 325, the number of withdrawals in the placebo group was 13 (28.9%)
compared to 6 (12.8%) and 3 (6.3%) in the ciclesonide-320 BID and ciclesonide-640 BID
groups respectively.

ASTHMA QUALITY OF LIFE QUESTIONNAIRE (AQLQ)

The ciclesonide-320 mcg QD treatment group in study 321 and the ciclesonide-160 BID and
ciclesonide-320 BID treatment groups in study 323/324 had a clinically meaningful
improvement (> 0.5) in the Overall score, as well as in the Symptoms, Activity Limitations,
and Emotional Function domains however, these results were not replicated. In study 322,
the ciclesonide 160 mcg QD dose had a clinically meaningful improvement (> 0.5) in the
Overall score and in the Symptoms and Emotional Function domains but this finding was
not replicated in any other studies.

Onset of Action and Duration of Action

The Applicant assessed onset of action using dairy data from the first week of double-blind
treatment in studies 321, 322 and 323/324. The results of these analyses in study 321 and
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© 322 were inconsistent.- In'study 321 there’ was unprovement in Asthma Seventy Score and

- ‘albuterol use at 24 hours but PEF 1ncreased only in the 320 mcg group after three days In

* study 322 albuterol use and PEF wete not consistently lmproved until day 7 whereas, -
'Asthma Severity Score improved-at day 3. In study 323/324, the separation bétween actlve
treatment and placebo occurred within one day for the AM PEF, and within two days for:the

"~ Asthima Severity Score. Albuterol use declined by day 1 in the cwlesomde 160 BID group,

but not until day 2 in the crclesomde -320 BID group.

For the most part, the observed effects were maintained over the 12-week treatrnent perrod
The FEV was stable throughout the 1- year follow-up trials (3261t and 223/324lf)

Subgroup Analysns ,

The applicant found no relat1onsh1p to age when the: data were analyzed n. three age groups
12 - <18 years, 18 — 64 years, and > 65 years.  However, in combined 321/322 there were
fewer than 10 subjects over the age of 65 years in any treatment group. When the subjects
were divided at the age cutoff of 40 years (close to the median age of the population) in
studies 321 and 322, subjects >40 years had a slightly greater response to ciclesonide 320
-mcg QD than those < 40 years of age (Difference from placebo in FEV in Study 321 was
138 ml and 163 ml in the < 40 and > 40 years age groups respectively. In study 322 the
values were 74 ml and 158 ml for the < 40 and > 40-year groups, respectively). The
absolute differénces are small and probably not clinically meaningful. In addition, in study
323/324 the response to.the 320 mcg BID was larger in the younger subjects (208 mlin'< 40
and 173 in > 40 years age groups (See biostats review for details). Neither gender nor race
" had a substantial effect on the response to therapy. For example, in studies 321 and 322 the
mean response to ciclesonide in females (n=448) was an increase of FEV, of 0.27 L +0.32
and in males (N=314) it was 0.31 L £ 0.47. The changes were consistent across the three
doses. For the Caucasian subjects the increase in FEV; was 0.29 L + 0.40 and for the non-
‘Caucasian subjects it was 0.26 L + 0.31 in these two studies.

6.3.2. Studies for the maintenance treatment of children 4 — 11 years
of age with mild, moderate, and severe persistent asthma (341,
342, 3411t, 3421, 344).

6.3.2.1. Study Design
Study Population

There were 2 pivotal trials (341, 342) of identical design in which subjects 4 — 11 years of -
age were treated for 12 weeks with ciclesonide (40, 80, or 160 mcg/day [dose measured ex-
actuator]) or placebo, each taken as one puff in the morning. The design was similar and the
testing procedures identical to those used in studies 321 and 322. Subjects were also
randomized according to prior asthma therapy just as in studies 321 and 322. For stratum 1
subjects (prior ICS use) ICS could not exceed the equivalent of 200 mcg/day fluticasone
DPI or 800 mcg/day budesonide. Stratum 2 was made up of subjects who had been treated
only with bronchodilators.
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At screenirig, subjects in stratum 1 had to have an FEV1% predicted of 40 - 100% Subjects

in stratum 2 had to have an:-FEV, of 40 — 85% predicted.: There was a placebo run-m period
~ of 5 to 21 days. -Following the run-in the FEV] had to be between 40-90% predicted in both
strata. In addition, the FEV; of stratum 1 subjects had to have- fallen by 10% compared with
the screening value. Stratum 2 subjects had to have had a minimum symptom level of >3
(see Procedures, pg. 25) for 3/7 days prior to randomization as assessed by Asthma
‘Symptom Score , PEF variability > 20%, or albuterol use > 2 puffs/ day. The FEV; ,
measured at the randomlzatlon visit was the baseline value used to assess efficacy. The
primary outcome variable was the difference between active treatment and placebo in the
change from baseline to end of study in the percent predlcted FEVI

The study procedures and the analysis of the data'were 1dentlca1 to that of studies 321 322
and 323/324. The Pediatric Asthma Quahty of Life Quest10nna1re (Juniper and Guyatt) was
administered to the subjects > 7 years of age in the absence of their parents. at baseling and
at weeks 4 and 12. Withdrawal of subjects due to an asthma exacerbation was entirely
dependent upon the discretion of the investigator.

6.3.2.2. Results
| Study Population

A total of 1031 subjects were randomized and treated in studies 341 and 342. Of these, 12
were excluded from the efficacy analysis (6 never received double-blind study medication
and 6 had no follow-up spirometry) leaving 1018 in the ITT population. As opposed to the
adult populations there were more males (64.0%) than females (36.0%), 133 (13.1%) were
under the age of 6, and more than 62.0% were white. The relatively low number of whites is
due to the recruitment of patients in Mexico, many of whom identified themselves as
“Other” in the ethnic designation. The demographic variables were comparable across the
treatment groups.

Reviewer: The number of subjects removed from the ITT population is taken from the
individual study reports. The applicant’s ISE (pg 30 [summary\2.7.3bclinicalefficacy.pdf]
states that 1025 were randomized and the reason for removal from the ITT population is not
provided.

In terms of the underlying disease, the mean duration of asthma was 4.4 years. The average
FEV, was 1.30 L (68.4% predicted). The mean AM PEF was 215.7 L/min, the mean
Asthma Severity Score was 1.96, mean albuterol use was 1.6 puffs/day, and the subjects
awakened at night approximately once every three nights. These variables were evenly
distributed across the treatment groups. Approximately 24% of the subjects had an FEV%
of < 60% at the beginning of the study, and were thus categorized as severe. Subjects
previously treated with ICS were in the majority and comprised 63.5% of the entire group.
The FEV,; was lower in the subjects who had previously been treated with ICS (1.3L (67%
predicted) than in the subjects who had been treated only with bronchodilators (1.4 L 70.8%
predicted). '

Primary Efficacy Endpoint Studies 341 and 342

The primary efficacy endpoint was the change in percent predicted AM pre-dose FEV at
end-of-study (Week 12 LOCF) compared with the change in the placebo-treated subjects.
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- The baselme values, changes with' treatment and dlfferences from placebo are hsted in Table

~5.%As can ‘be seen, the response to ciclesonide 160 mcg QD was not statistically significant
““in Stady 341. ‘According'to the hierarchical-analysis plan the response to the lower doses
- can not be considered significant. In study 342 the response to ciclesonide 160 was . - -
significant, however the response to the lower doses were not.  The maximum response in
FEV| % was 3.6% when the ciclesonide 160 group was compared to placebo in study 342.
This corresponded to an nnprovement in FEV, of 70 ml.

Table 5. Mean Change in FEV1 % in ITT Populatlon in Studles 341 and 342*

p-\lraiue :

: (975 1548) e
1.2459 “(mgawes)' 1A 27,507 oS

124 6889 1

Ciclesanids-80 134 67.86 1405 (1378,19.30) 3% “(0.07,7.78)  0.0480
Ciclesonide160 119 67.02 1475 (13.05, 18.85) 234 (065,733 01005
16 | : T ‘
Placgbo 0127 8001 - . 861 1223 (621, 101) - - - - .
“- Ciclesonide-40 - 128" 6838 - - DB 1210 (1.58,1234) 138 (180,450 . 0.4083
- Ciclesonide’80 125 CEB6T 1032 1231 (7.90,1274) ST (A54,493) - 0.2078
- Qctemmda-mu ‘j'm." ’"‘sg 24‘ 71215 208 '(979 1452)- DOU38S . (0.98,671) 00283

* (Source Applzcant S Tablel 0 /2.7 3bclmtcaleff cacy.pdf pg 36]) k

When the data were analyzed based on prior asthma therapy only subjects in stratum 2 (
prior bronchodilator [reliever]) therapy showed a statistically significant effect with the 160
mcg once daily dose in both studies. Of note, these results are the opposite of the results
seen in the adults where the only significant responses were seen in the subjects who had
taken ICS prior to enroliment.

Most of the response in FEV, was seen in the subjects who were enrolled in Mexico and
Poland. This was still true after the subjects were divided by pre-enrollment treatment
group. In stratum 2, (prior bronchodilator therapy) of the combined group (studies 341 and
342), the response in the non-US subjects was 1.34, 6.49, and 12.8% greater than placebo
with ciclesonide 40 mcg QD, ciclesonide 80 mcg QD, and ciclesonide 160 mcg QD
respectively. By contrast, the response in the stratum 2 subjects enrolled in the USA was
3.56, 3.92, and 3.69 % greater than placebo in each of the ciclesonide treatment groups
respectively. The etiology of these differences in response is not clear. However, the
subjects from the USA had better pulmonary function than those enrolled in Mexico and
Poland, even after stratifying for prior treatment. In stratum 2, the FEV% was 67.3% and
73.2 % in the non-US and US children respectively. The difference in response to placebo
treatment (7.1% in the U.S. children compared with 19.8% in the non-US children) might be
related to these differences in baseline function.
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Secondary Efficacy Endpomts L e
In an mtegrated analys1s (341 and 342) the changes i in AM PEF, Asthma’ Seventy Score and '

" albuterol use were most mérked in the ciclesonide 80 mcg QD group.” The AM PEF

increased by 6.54, 11.42, and 8.40 L/min when compared to placebo in the ciclesonide 40
mcg QD, ciclesonide 80 mcg QD, and ciclesonide 160 mcg QD group respectively
(...summary\2.7.3bclinical efficacy, pg. 41). The Asthma Severity Score decreased by 0.36,
0.60, and 0.52 units and the daily albuterol use decreased by 0.27, 0.63, and 0.46 puffs/day

-in each of the ciclesonide groups respectively.

The subjects treated only with bronchodilators prior to enrollment had more marked changes
in the secondary outcome variables than the study populatlon as‘a whole, but the greatest
response was still seen in the ciclesonide 80 mcg QD group. ‘The increase in AM PEF was
10.13, 17.80, and 11.67 L/min, the decrease in Asthma Severity Score was 0.54, 1.00, 0.92
units, and the decrease in albuterol use (puffs/day) was 0.10, 0.82, and 0.57 in each
ciclesonide group, respectively (.. Ssummary\2.7. 3bclzmcal efficacy, pg. 50). The subjects
who had been treated previously with ICS had smaller responses in the secondary outcome
variables withno consistent pattern.

Withdrawal from the study due to lack of efficacy was higher in the placebo subjects
(12.6%) than in the ciclesonide-treated subjects (6.7%). However, the differential was not
as great as that seen in the adult studies (321, 322) and the difference in dropout in the
various doses of ciclesonide was very small (8.3, 6.2, and 5.5%) in each ciclesonide group
respectively.

Onset of Action

The onset of action was determined from the diary variables AM PEF, Asthma Seventy
Score, and albuterol use. The separation between active treatment and placebo occurred
after 2 days for the Asthma Severity Score. However, AM PEF increased more than placebo
only in the ciclesonide 40 mcg QD group and this variable returned to the placebo level by
day 7. Albuterol use was not consistently less in the ciclesonide-treated subjects at any of
the doses. (...summary\2.7.3bclinical efficacy, pg. 60-62).

Duration of Action

One-year safety follow-up studies were conducted after studies 341 and 342 and study 344
was a 1-year study primarily designed to look at safety. The doses ranged between 40 and - '
160 mcg/day for ciclesonide and could be varied at the discretion of the investigator with the
objective of maintaining asthma control at the lowest possible dose of ICS. Spirometry
was available at baseline and 12 months for 432 subjects treated with ciclesonide. Over the
year of follow-up the mean FEV increased by approximately 150 mL in the ciclesonide

group. .

Subgroup Analysis
An analysis was performed on the combined population in studies 341 and 342 to determine
the effect of age on the response to therapy. In the subjects < 6 years of age the responses
were highly variable. Those < 6years of age subjects had a large placebo response in

FEV % (14% compared to 10% in those >=6 years and older), but they had a dose-ordered
fall in AM PEF (-0.97, -2.98, -3.47, and -9.10 L/min in the placebo, ciclesonide-40,
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ciclesonide-80, and ciclesonide=160 group respectlvely) compared to non-dose- ordered

- increases of 18 to 20 L/min in the subjects, 6 and older. In the subjects < 6 years, albuterol
use increased (0.1 puffs/day) during treatment with c1clesomde-160 whereas it decreased by
0.56 puffs/day in the subjects 6 years and older

Neither gender rior race had a substantial effect on the response The mean increase in
'FEV % predicted with ciclesonide in females (n=366) was 11.23, 9.36, 14.15, and 16.65%
in the placebo, ciclesonide-40, ciclesonide-80, and ciclesonide-160 groups respectively.

Similarly, in males (N=652) the increases in FEV % predicted were 10.26, 13.33, 13.12, and -

12.46% in the placebo, ciclesonide-40, ciclesonide-80, and ciclesonide-160 groups :
respectively. In the Caucasian subjects the FEV,% predicted increased 11.6,13.7, 12.05, and
115.10 % and in the non-Caucasians the increase was 9.19, 9.29, 16.04, and 12.85% in the
ciclesonide-40, ciclesonide-80, and crclesomde-160 groups respectlvely

- Asthma Quality of Life Questionnaire - ~

None of the doses of ciclesonide had a clinically meaningful \irrf;proeerrieht‘(z'O.S) in Overall

score, nor were any of the individual domains in any of the studies meaningfully improved.

6.4. Efficacy Discussion and Conclusions

In two pivotal trials (321 and 322) that enrolled a total of 1015 adult and adolescent subjects
12 years of age and older with mild to moderate persistent asthma only the 320 mcg/day -
dose of ciclesonide showed consistent effectiveness across the two studies. Analyzing the
data using prospectively identified strata based on prior asthma therapy, it was shown that
ciclesonide was effective in subjects previously treated with inhaled corticosteroids but was
not effective in subjects who had been treated with bronchodilators, only. This was true
when the studies were analyzed separately and when the data were combined. The-
secondary outcome variables improved in all the ciclesonide-treated groups, however, a
consistent dose response was not observed. The overall score on the AQLQ showed
clinically meaningful improved with only the 320 mcg daily dose in one study but only with
the 160 mcg daily dose in the other study.

In subjects with moderate to severe asthma who had been treated with ICS prior to
enrollment (study 323/324), ciclesonide 160 or 320 mcg BID was effective. In these
subjects, the primary outcome variable (change in AM pre-dose FEV)), was significantly
improved over placebo treatment. The secondary efficacy variables AM PEF, Asthma
Severity Score, albuterol use, and the AQLQ score showed consistent improvement in the
ciclesonide treated subjects. Patient reported outcomes as assessed by the AQLQ had a
clinically meaningful improvement in the Overall Score in the ciclesonide 160 mcg and 320
mcg QD group.

The onset of action assessment based on dairy data showed a variable response in the diary
recorded measures that were analyzed during the first week of treatment and there was no
consistent improvement in these variables within 24 hours. The improvement in FEV, was
maintained during the 12-week treatment periods and throughout the 12-month follow-up

~ period in the long term studies.

In 141 subjects for whom the lowest effective dose of OCS had been determined in a run-in
period, there was a significant decrease in OCS use during treatment with both ciclesonide
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320 and 640 mcg BID Almost 30% in the subjects who recelved cwlesomde 1280 mcg
daily discontinued OCS altogether. : e

In two pivotal trials (341 and 342), 1018 chlldren age 4 - 11 years w1th m11d to severe
persistent asthma, none of the ciclesonide doses showed consistent: effectiveness across the
studies. As rioted in the primary review, what small effect there was, occurred primarily in
the children enrolled in Poland and Mexico. Subjects who took the pedlatrlc AQLQ
questionnaire had no chmcally meamngful unprovement 1n overall score or in any
individual domam :

- One difficulty in assessing these studles is that compllance was measured in all of the tnals

through history only. The unreliability of patient recall has been well documented,iand the
application contains its own documentation of this phenotnenon. 'In study 102, the adultPD
study, compliance was assessed by patient report (diary entry)-and by: canister:-weight. -

Using the diary data the compliance was >90% in >90% of the subjects in all of the.
treatment groups. When they assessed compliance with canistet weights;:however,

- compliance was much lower: 45% — 73% of the’ subjects took >90% of the medication -

depending on the treatment group. Since canister weights can be manipulated by the subject
these latter numbers are still represent a minimum estimate of non-compliance. Varlablhty
in comphance could explain some of the variability in dose. response, but this can not be
assessed in retrospect. :

In summary, significant responses to ciclesonide were only seen in adult and adolescent
subjects 12 years of age or older who had previously been treated with ICS. In subjects
previously treated with ICS and who were defined as mild to moderate, 320 mcg once daily
was effective, and in subjects previously treated with ICS and defined as moderate to severe
160 and 320 mcg twice daily was effective. However, there was no direct comparison of a
once daily and twice daily regimen in the same subject population. 1t is, therefore not
known if a twice daily regimen would have benefited subjects with asthma who had not
previously been treated with ICS. Similarly, the response to once daily dose of 320 mcg in
subjects with mild to moderate disease was modest, and it is not know if twice daily dosing
would have improved function further.

Doses of ciclesonide of 320 and 640 mcg BID were efficacious in reducing oral
corticosteroid use in severe oral corticosteroid dependent asthmatics. On the other hand,
multiple studies showed that ciclesonide was ineffective in the doses given in the 4 — 11 year

age group.
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7. INTEGRATED REVIEW OF SAFETY

7 1. Brlef Statement of Fmdmg )

There have been 1407 subjects >12 years of agé exposed to ciclesonide (3 13 for at least 1
year) in this’ development program. Adverse events were generally mild and similar to those
expected from treatment with inhaled corticosteroids. Oral carididiasis was uncommon, but
did occur in subjects treated with the higher doses of ciclesonide. Similarly, HPA-axis
suppression, as demonstrated in the low-dose consyntropin stimulation test, was uncommon,
but did occur at higher doses. Lenticular opacities were seen in an unexpected number of
subjects treated with 160 mcg BID and 320 mcg BID for 12 weeks. . The 1-year follow- -up
study showed a lower rate of cataract development, but did not definitively resolve the issue..
None of the studies was designed prospectively to evaluate the. .development of cataracts.
The definitive answer will have to await completion of the on-going trial to evaluate the
development of cataracts in subjects on ciclesonide treatment.

There have been 1093 children, age 4-11 years exposed to ciclesonide (326 for at least 1
year). Adverse events were generally mild, and there was a very low incidence of oral
candidiasis. HPA-axis suppression was uncommon, but was evaluated in less than 100
subjects. One 12 year old girl died unexpectedly during treatment. The autopsy failed to
reveal changes compatible with acute asthma and the cause of death was thought to be an
arrhythmia.

7.2. Methods and Content (Materiats Utilized in Review)

The safety data for the 12-week pivotal trials and the clinical safety summaries were
extracted from the amended NDA submission (...N21658\N_000\2004-02-05).

(clinstat\32 1\study321.pdf, clinstat\321\321a.pdf, clinstat\322\study322.pdf,
clinstat\322\322a.pdf; clinstat\study323_324\study323_324.pdf,
clinstat\study323._324\323a.pdf, clinstat\study323_324\323b.pdf, clinstat\325\study325.pdf,
clinstat\325\325a.pdf, clinstat\325\325b.pdf, clinstat\341\study341.pdf,
clinstat\341\341a.pdf, clinstat\342\study342.pdf, clinstat\342\342a.pdf,
clinstat\342\342b.pdf, hpbio\hupharm\102\study102.pdf, hpbio\hupharm\102\102a pdf
summary\2.7.4aclinicalsafety.pdf, and summary\2.7.4bclinicalsafety.pdf ).

In the original submission, the 1-year safety follow-up studies were submitted as interim
analyses. The final study reports were submitted with the 120-day safety update on April
26, 2004. These final study reports and the safety summary from the 120 safety update were
reviewed for the ISS (...N21658\N_000\2004-04-26A).

(update\clinstat\study326lt.pdf update\clinstat\study3231t_3241t\f3231t.pdf,
update\clinstat\study323lt_324it\f323Ita.pdf, update\clinstat\study3231t_3241t\f3231th.pdf,
update\clinstat\study3411t.pdf, update\clinstat\study342it.pdf,

update\summary\2.7.4. aclinicalsafety.pdf, and update\summary\2.7.4.bclinicalsafety.pdf.)
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In the NDA ISS the applicant has summarized the datain sevéral ways.: Adverse events are
presented for the combined 12-week adult studies in subjects with mild to severe asthma,
including the 12-week PD study (321, 322, 323/324, and 102). Separate summiaries are
presented for the 12-week oral prednisone reducing study (325). The 1-year safety studies
are presented in three combinations: 1 summary present the data for study 323/324, one
summary presents the data for study 326, and one study presents the data for the
combination of 323/324 and 326. For the current review, only the combined data w111 be
presented in tabular form.

One of the subjects enrolled in study 3411t died while taking study medication. A detailed
autopsy report was submitted to the ciclesonide IND as a follow-up of a serious and .

unexpected adverse event, and this was also reviewed (IND 53391, serzesZ] 6, stamp date
May 14, 2004).

7.3. Description of Patieﬁt Exposure

7.3.1. Adult and Adolescent Subjects

An overall summary of the experience with ciclesonide treatment in the adolescent/adult
population is shown in Table 6. There were 352 subjects treated for > 6 months and 313
" who were treated for > 12 months.

Table 6. Total Exposure of Adults to Ciclesonide

Number of subjects treated with ciclesonide

Study, or >12 weeksa
. studies. to

Type of study integrated  <12weeksa <6monthst 38 monthsd 212 monthse Total
Controlled 12-week 321, 322, 1069 3 0 0 1102
efficacy and safely studies 3231324, 102
Confrolled 12.weck study 325 92 4 0 0 96
aneffectiveniess of :
reducing oral
corficosieroid use
Controlied 4-weck PD 103 i 24 0 0 0 24
safety study on HPA-axis :
function
Contralled 1-year safety JBpAT 3 18 148 129 197
study
Uncontrolled 1-year safety 326 vig 5 194 175 2%
study

Al studies (folal exposure} g57d 8ad 35 3138 1407
490 days; b 176 days; €351 days ‘

*(Source: applicant’s table 7 fupdate\summary\2.7.4aclinicalefficacy. pg 36.])

The safety population of the 12-week adult trials (321, 322, 323/324, and 102) was
composed of 1102 subjects who were treated with ciclesonide 80, 160, 320 mcg QD or 160
or 320 mcg BID for a mean of 76.5 (median of 84) days. For comparison, 429 subjects were
treated with placebo for a2 mean of 63.0 (median of 83) days and 179 subjects were treated
with fluticasone 880 mcg a day for a mean of 76.2 (median of 84) days. The majority were
treated for more than 78 days (63.6, 84.4, 84.9, 83.4, 84.1, and 82.1% in the placebo,
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- ciclesonide-80, ciclesonide-160, 01clesomde-320 c1c1esomde—640 and ﬂutlcasone 880
groups respectlvely : L

In the OCS reducmg study (325) the mean exposure of the 96 subjects treated with

- ¢iclesonide (640 or 1280 mcg/day) was 79.8 days (median of 84). In the 1-year safety”
follow—up studies (326, 323/3241t) subjects were treated with varying doses of ciclesonide
(80 — 320 mcg / day) for a mean of 296.1 (median of 364) days.

7.3.2. Pediatric Population

“ An overall summary of the experience with ciclesonide treatment in the pediatric population
is shown in Table 7. There were 370 subj ects treated for >6 months and 328 who were
tteated for = 12 months.’ ’

Table 7 Total Exposure to Clclesomde for SubJects 4 11 Years of Age*

Number of subjects treated with cic|esonide

Study, or >12 weeks?
: studies . to
Type of study integrated  <{2weeks2 <6 monthsb  >6 monthsd 212 monthse Total
Aventis controlied 12- 341,342 689 79 0 ' 0 768
week efficacy and safely
studies )
Aventis cortrolled 1-year 341LT, 45 37 361 321 443
safety studies . 34217, 344 .
Altana controlled PD FK1 201, 48 0 0 0 48
safely studies onlower- .- M1-203 .
leg growth velocity ‘
Total 573d 1500 370 - 328 1083

301 days; D 176 days: © 351 days
d All studies = number of subjects by exposure dutabun category counting fota! ciclesonide expasure in one or mose studies (ie., from paticipation in a 12-wesk study followed
by participation in the comesponding 1-year study). The rows above referto exposure in type of study. Hence the numbers in the colunins do not add up to-the aumbers in the

*(Source: applicant’s table 4 [update\summary\2.7.4bclinicalsafety. pg 27])

The safety population of the 12-week pediatric trials (341 and 342) was composed of 768
subjects who were treated with ciclesonide 40, 80, or 160 mcg QD for a mean of 78.6
(median of 84). For comparison, 257 subjects were treated with placebo for a mean of 75.7
(median of 84) days. The majority were treated for more than 78 days (80.5, 83.2, 85.4, and
88.2% in the placebo, ciclesonide-40, ciclesonide-80, and ciclesonide-160 groups
respectively. In the 1-year safety follow-up studies (341, 342, and 344) subjects were treated
with varying doses of ciclesonide (80 — 160 mcg/day) for a mean of 301.8 (median of 364).
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74 Safety Fihdihgs from Clinical Studies
T4l Adult ajn‘d Adolescent Populations

~ 7.4.1.1. Adverse Events
12-Week Plvotal Trials (321 322, 323/324 102) in mild to severe asthma

This summary ¢combines data from studies 321 and 322 (ciclesonide 80, 160, or 320 mcg
once daily dose), 323/324 (160 mcg BID or 320 mcg BID), 102 (320 mcg QD or 320 mcg
BID). Subjects in studies 321, 322, and 102 had mild to moderate asthma and subjects in
study 323/324 had moderate to severe asthma. All of the subjects enrolled-in 323/324 had
been on ICS prior to enrollment, none of the sub_]ects in 102 had be treated with ICS prior to
enrollment, and the approximately 60% of the subjects enrolled in 321 and 322 had been
treated with ICS prior to enrollment

Of the 1102 subjects in the safety populatlon in the 12—week pivotal trials, 42. 2% were
female and 57.8% male. The mean age was 38.1 £ 14.5 years and 84.8% were White. The
mean duration of asthma prior to enroliment was 20.5 + 14.2 years and 61.8% had been
treated with ICS prior to enrollment. Most of the demographic variables were evenly
distributed across the treatment groups. However, only 5 (2.9%) of the subjects treated with
the 640 mcg daily dose of ciclesonide (320 mcg BID) were 12-18 years of age compared to
36 (14.0%), 32 (12.7%), and 30 (7.1%) subjects who were treated with daily doses of
ciclesonide of 80, 160, and 320 mcg. respectively. Also, only 55.2% and 55.8% of the .
ciclesonide-80-and ciclesonide-160 subjects, respectively, were treated with ICS prior to
enrollment. This compares to 75.6% of the subjects treated with ciclesonide-640 mcg QD,
and 63.7% of the subjects treated with ciclesonide-320 mcg QD.

The AEs that occurred in > 3% subjects are shown in Table 8. In the placebo group, 270
(62.9%) reported AEs compared to 153 (59.5%), 146 (58.2%), 250 (59.2%), and 99 (57.6%)
in the ciclesonide-80, ciclesonide-160, ciclesonide-320, and ciclesonide-640 groups. There
were 115 (64.2%) reports of AEs in the fluticasone-treated subjects.
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Table 8. Adverse Events Reported in 2 = 3% of Subjects in 321 322 323/324 and 102 by
Organ Distribution*

, émlcasahé i
" Total 880 pgiday -
o (NE1102) . (N=179) .

SE o . plagebe
- Prefesredterm o ::e(M-ﬂB)‘-

Suhlectsw'thmﬁs .2) '_;99(5761 BAB(S88) - 115(642)
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‘.”:irﬁecﬁonms O

: ".Pna:yngomngealpaﬁ CBEy :",""10(401" 24 S sy TR
SinuslisNOS. 15038 s 0 HEe 1068

Back pain 6y BE4 960
Adhraigia - 50) 28 (2.5 409
Dyspepsia 8By 21(19) 1(06}
Rinitis NOS I 10an 204

- Inflienza v g 1B 17{15) 5(28) .

- Cateract nuddear 0RO Al 131y - 201
Ordlcandidiasis TN 110 25(140)
,-steﬂess 0{00) _ 708 8{4.5)

*(Source: Appltcant s table 34 [summa):y\2 7. 3acltmcalsafety pdf pg. 70])

The distribution of events was similar across all of the treatment groups with several notable
exceptions. Asthma was reported as an adverse event in 74 (17.2%) of the placebo subjects,

- compared to 57 (5.2%) of the ciclesonide-treated subjects and 4 (2.2%) of the fluticasone-
treated subjects. Cataracts were reported in 0.2, 0, 0, 0.9, 5.2, and 1.1% of the placebo,
ciclesonide-80, ciclesonide-160, ciclesonide-320, ciclesonide-640, and fluticasone-880
subjects respectively. However, these percentages are low estimates because they are based
on the number of subjects enrolled in all of the studies, and cataracts were not specifically
looked for in studies 321, 322, or 102. (For a more detailed analysis see Eye Abnormalities,
pg. 46). Oral candidiasis was reported in 0.9, 1.2, 0, 1.7, 0.6, and 14.0% of the placebo,
ciclesonide-80, ciclesonide-160, ciclesonide-320, ciclesonide-640, and fluticasone-880
subjects respectively

Most of the adverse events were mild to moderate in intensity. In the ciclesonide-treated
subjects 33.4% were mild, 38.1% were moderate, and 7.1% were severe.

One-year follow-up trials after pivotal studies (326, 323/324It) in mild to severe asthma

The 1-year safety follow-up studies enrolled 423 subjects who had been treated in the
pivotal 12-week trials. In both studies 323/3241t and 3261t the dose of ciclesonide was
varied by the investigator to maintain asthma control at the lowest possible dose of
ciclesonide.

Clinical Review

2




ey
< »
i

~NDA # 21 658 Clclesomdc (Alvesco“") ‘ . B O A S
Table 9. Adverse Events in2 3% -of the Subjects in Studies 323/324lt and 326 HFo

 Preferredterm .

_met97)

 Subjects with TEAES

Asthma NOS

Upper respiratory ract infecon NOS
Nasopharyngilis

St NOS

Headache
- Backpain
Bronghigis NOS

Pharyngolaryngeal pain
Artalgia

- Infyenza

Urinary tract infection NOS

Cataractoorﬂcal

Cataract nuclear

 Gastroenterils viral NOS

Hypertension NOS A
Pharyngitis streptococcal

" RashNOS

Upper respiratory tract infection viral
NOS

Bronehitis acute NOS
Cough

Infiuenza-iike Hiness
Joint sprain

Oral candiciasis
Rhinis allergic NOS
Rhinifs NOS

Tawgey
- 37(188)
My

B TCE A
o mmn
L fepe
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S U RS

6(3.0)
8(4.1)
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6030

8(4.1)
420}
2(1.0)
7(36)
6(3.0)
7(38)
7(3:6)

1(05)

6(3.0)

6.0

6(3.0)
6(3.0)9
7(3.6)

0{0.0)

3 (13.7) o
o oB6s)
R TR

149

48
5@y

8(3.5)

spy

3(1.3)
731
7(3.1)
2(09)
3(13)
2{0.9)
2(0.9)

7(1)
2(0.9)
2{09)
2{0.9)
2{09)
0(06}
6(27)

‘Gﬁ;(:‘lﬁ."l):' s
ez

ow(an

Aoqig)

AT@G
AT A0
o t2py
1228

12028

CAMes
1126,

11{2.6)
921)
921)
921y
8(21)
92.1)

8(1.9)
8(1.9)
8(1.9)
8(19)
8(1.9)
707
6(1.4)

™ Table inchudes data from Studies 323/324LT and 326
Presented in decreasing order of frequency in the folal cidlesonide column
2 Ciclesonide subjacts iy controlfed Study 3243241 T, Inflial dose was 640 pglday (ex-achsator), which could be
titrafed down to a lowsr doss of 320 pgiday af the investigafor's discretion.

b Gizlesonide subjasts in uncontrolled Study 326. Initial dose was 320 pgfday {ex-actuator), which could be

fdrated down fo a lower dose of 80 pgiday & the investigator's discretion.

© Ciclesonide subjects in jpfegrated database for coftrolled Study 323/324LT + urcontrolled Study 325,
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Advetse events reported by > 3% of the Subjects‘are hsted in’ Table 9. Overall, 310/423 -
(73.3%) subjects reported adverse events and 20 (4. 7%) were classified as serious. Asthma
exacerbations occurred in'68 (16.1%), upper resplratory tract infection in 60 (14.2%),
nasopharyngitis in 58 (13.7%), and sinusitis in 49 1. 6%) of the population as a whole. All
other events occurred in less than 10% of the subjects. Oral candidiasis occurred in 8
(1.9%) of the subjects, and cataracts were reported in 5.2% (Detailed discussion of cataracts
see Eye Abnormalities, pg. 46). Most of the events were mlld to moderate (42.5% mild and
45.6% moderate) in intensity.

12-week OCS sparing study (325)

‘Over all, 79/96 (82 3%) subjects reported advetse events. Six (6.3%) were serious and 11
(11.5%) resulted in withdrawal from the study. Adverse events occurring in > 3% of the
population are listed in Table 10. Of the ciclesonide treated subjects, 33/96 (34. 4%) had an
asthma exacerbation. - This event was dose related with 19 (40%) events reported in the
ciclesonide-640 group and 14 (28.6%) reported in the ciclesonide-1280 group. In the

- placebo group 62.2% reported exacerbations. There were 18 (18.8%) reports of upper -
resplratory tract infections, 14 (14.6%) reports of headaches, and 11(11.5%) reports of
sinusitis in the ciclesonide- treated subjects. There were 9 (9.4%) cases of oral candidiasis
and this event was dose related: 3 (6.4%) in the ciclésonide-640 group and 6 (12.2%) in the .
ciclesonide-1280 group. Most of the events were mild to moderate in intensity with 13.5%
of events being severe in intensity. :

APPEARS THIS WAY ON ORiti!
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Table 10. Adverse Events Reported.in > > 3% of the Subjects in Study 325 by Organ
DlStl‘lbllthll* L . , :

- Ptac:eba 40
Preferredterm - (N=45)  (N=47) ;-;«m-49)

| Sﬁhjééts-x&iﬁ{fékEs .. Av@Be) | 40(8sd) . 39(798).
AsthmaNOS © 0 28(622) 19(404)' 14(286}

Ugper respuatmy tra"’ infection . 3‘*"19'7(2'0;‘6)- [ jf 9(194)
NOS | : |

| Headache - o . 6,"»(133) sy 1414,
SnustsNOS - 2(44) _*"5(106)_""‘”7' 3(122)—'- . 11(115)
. Nasophayngis 49 364 60123 . 904
| Oralcandidiass 000 364 6(122) 904
Asthralgia . 2889 1@) 7(143) 883
| . Bakpin 244 45 3@N 703
( ) Faiue 2044 364 462 703
e Dizziness . » 2(48) 364 20 5(52)
)
)

Gastroenteritis NOS 12 2043 241 442
Bronchitis NOS 2(4.4) 1(2.49) 2(4.1) 334
Conjunctivitis 00.0) 1{2.1) 2(4.1) 3G
Dyspepsia 2 (4.4) - 3(64) 0{0.0) 3(3.9)
Hoarseness ‘ = 1(2.2) 3(64) 0(0.0) BN
Influenza S 0(0.0) 1(21) 241 301
Musculoskeletal chest pain ‘ 1{2.2) 243) 1(2.0} KEERY
Pain NOS B 122 2(4.3) 1(2.0) 339
Pneumonia NOS 0(0.0) 3(6.4) 0{0.0) 3(3.1)
Pharyngolaryngeal pain 4(8.9) 1{2.1) 2{4.1} 331
Rhinitis NOS 3(6.7) 1(21) 1(2.0) 2(2.1
Vomiting NOS |  6(133) 0(0.0) 204.) 2(2.1)
Table includes data from Study 325
*(Source: Applicant’s Table 39 [summary\Z 7. 4acmtcalsafety pdf g 79])
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In the apphcant s mtegrated safety summary, nuclear cataracts were reported in 1 (O 2%) of
“~the placebo subjects, 13 (1.2%) of the ciclesonide-treated subjects,-and 2 (1.1%) of the
ﬂutlcasone-treated subjects in the 12-week pivotal trlals The incidence in the ciclesonide-
640 group was reported as-9 (5.2%)."

Revzewer. In studies 321, 322, and 102 ophthalmologic examinations were not performed.
In addition, the percentage of subjects with cataracts reported by the applicant is calculated
using the number of subjects enrolled as the denominator. Notall of the sub]ects who were
ortgmally enrolled completed the study and had follow-up examinations. ‘The Comnient
Table was constructed.using only the subjects who had both baseline and follow-up
examinations (Lzstzng 38, page 4120, clinstat\323_324\study323_324b.pdf). The eye exam
was only considered normal if both eyes were normal. The last colimn summiarizes all of
the subjects who deteriorated or improved no matter what their baseline status. In all, there
was deterioration in'1.7, 3.5, 9.5, and 1.8% of the placebo, ciclesonide- 320, ciclesonide-
640 and fluticasone -880 subjects respectively. Improvement was reported in 0.3, 0.9, and
2.7% of the placebo, ciclesonide- 320, ciclesonide-640 and fluticasone- 880 subjects
respectively. In one subject in each of the ciclesonide-320, ciclesonide-640, and fluticasone-
880 groups one eye worsened and 1 improved.. These three subjects were considered
unchanged in the table.

- Comment Table: Cataracts in Study 323/324

Baseline Follow-up Total worse or
- improved
State N Outcome N (%) N (%)
Normal | 96 | Worse | 1(1.0) 118 (0.8)
Placebo Worse 0
(N=118) Opacity | 22 Improved 0 0
Ciclesonide | Normal | 88 | Worse | 3(3.4) 4/115 (3.5)
320 mcg Worse 1@3.7) .

(N=115) | Opacity | 27 | Improved | 2(7.4) | 2/115 (0.03)
Ciclesonide | Normal 92 Worse 8(8.7) 11/116 (9.5)

640 mcg | Worse 3012.5)

| (N=116) Opacity | 24 Improve 14.2) 1/116 (0.9)
Fluticasone | Normal | 90 Worse 0 /112 (1.8)
880 mcg Worse 2 '
N=112) Opacity 2_2 Improve 3 3/112 (2.7)
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of the long-term follow-up studies 158 of the mﬂd—to-moderate asthmatlc subJ ects (study
3261t) had normal lenses at baseline and 29 had opacities. Of the normals 3 9%)

‘developed new opacities, Of those with baseline opacities, 3'(10.3%) progressed and 5

(17.2%) improved. In total 6/187 (3.2%) progressed and 5/187 (2.7%) improved.

In the 1-year follow-up of the moderate—_to-severe asthmatics (study 323/3231t) 165 of
ciclesonide-treated subjects had ophthalmologic exams at baseline and follow-up. In the
QVAR group 85 subjects received both exams. Of those who were normal at baseline,

6/113 (5.3%) of the ciclesonide subjects and 2/60 (3.3%) of the QVAR subjects developed

cataracts during treatment. Of those who had baseline opacities, 8/52 (1s. 4%) of the
ciclesonide and 6/25 (24.0%) of the QVAR sub_]ects detenorated

Glaucoma was reported in two subjects in the 1-year follow—up study of subJects w1th
moderate-to-severe asthma (323/3241t).’ One of thiese cases was mild and repeat examination -
5 days after study termination failed to replicate the findings.  One subject had severe .
progressmn of the glaucoma and was withdrawn from the study due to the eye changes

7.4.1.2. Deaths

One adult subject died during the 1-year follow-up in study 323/3241t. This subject was a 75
year old female who died suddenly at home. No autopsy was petformed and the death
certificate recorded myocardial infarction as the cause of death. The subject had a past
medical history of hypertension. The patient had been treated with fluticasone-440 BID in
study 323/324, and she was transferred to ciclesonide 320 mcg BID at the beginning of
323/3241t. Twenty-nine days before her demise: the dose of ciclesonide was decreased to
160 mcg BID.

7.4.1.3. Serious Adverse Events.

12—_week Pivotal Trials

Of the 1102 subjects treated with ciclesonide in the 12-week adult trials, 10 reported serious
AEs. There was 1 case of asthma exacerbation in the ciclesonide 160 and 1 in the
ciclesonide 320 mcg/day groups. The only other asthma or possibly treatment-related AE
was a case of pneumococal pneumonia in a subject in the ciclesonide 640 mcg/day group.
Other serious AEs were unlikely to be treatment-related: there was one case each of
appendicitis and .anaphylactic reaction to walnuts in the ciclesonide-80 group, a gunshot
wound in a ciclesonide -160 subject, 1 case of peripheral edema and 3 cases of coronary
artery disease in a ciclesonide -320 group, and 1 case of fever, dysuria, and rectal pain in a
ciclesonide- 640 subject. This compares to the placebo group where there were 4 cases of
asthma exacerbation requiring hospitalization and 1 case of cellulitis. There were no serious
AEs in the 179 subjects treated with fluticasone.

Adverse events requiring withdrawal of the subject occurred in 69 (16.1%), 11 (4.3%), 14
(5.6%), 20 (4.7%), 10 (5.8%), and 7 (3.9%) of the placebo, ciclesonide-80, ciclesonide-160,
ciclesonide-320, ciclesonide-640, and fluticasone-880 subjects respectively. The vast
majority of these withdrawals were due to an asthma exacerbation. Withdrawal due to an
adverse event not related to worsening asthma occurred in only 8 (1.9%), 1 (0.4%), 6
(2.4%), 7 (1.7%), 1 (0.6%), 4 (2.2%) of the placebo, ciclesonide-80, ciclesonide-160,
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ciclesonide-320, cmlesomde 640, and ﬂutlcasone 880 subjects respectrvely One case of -
adrenal insufficiency was reported in a fliticasone-treated subject. The episode was -~
described ‘as moderate in intensity and “recovered” at follow-up No detalls were: prov1ded
relating toprior or concurrent corticosteroid angestlon R

12—week OCS-Reducmg Trial

In the 12—week OCS-reducmg trlal there were 8 serrous adverse events reported There Were
5 cases of asthma exacerbation (1 in the placebo group, 3 in the ciclesonide- 640 group and
1in the crclesomde 1280 group. In addition, there was one case of cellulitis in the placebo
group, 1 case of pneumonia in the ciclesonide- 640 group, and 1 case of bruising aﬁer
trauma in the c1clesomde— 1280 group

1- year follow-up studles

Twenty of the subjects treated wrth ciclesonide in the safety follow—up studres reported
serious AEs: there were 2 myocardial infarctions and-1 case each of spinal stenosis,
menometrorrhagia, depression, melanoma, vaginal prolapse, endometriosis, cellulitis, and
pneumonia. In the budesonide-treated subjects there was 1 case each of asthma and
abdominal pain. One subject was treated with both ciclesonide and budesonide and reported
2 episodes of asthma exacerbation prior to being w1thdrawn from the study.

7.4.1. 4 Laboratory abnormahtles

When all of the laboratory values were combined, abnormalities were mfrequent mlld and
distributed evenly across the treatment groups. ‘Extreme values were defined in 2 ways in all
of the studies. The PCA value was one that was above the laboratory normal range and that
had increased by a pre-specified amount during the course of the study. The other measure
was a “clinically noteworthy value” which was defined prospectively. It was used most
frequently in reference to the absolute eosinophil counts where > 1.0 x 10? cells/mm’® was
taken to be clinically noteworthy or for glucose where the value was 2 times the upper limit
of normal (approximately 230 mg/dL). There was a suggestion of more extreme values
(>230 mg/dL) for glucose.in the subjects treated with ciclesonide BID, however the numbers
were small (Table 11). ‘

Table 11. End-of-Study Values for Glucose (mg/ dL) in Studies 321, 322, and 323/324

Treatment Regimen End of Study Increase during
. Value - the study

Placebo ' 238 49
Ciclesonide 80 QD 331 68
Ciclesonide 160 QD 244 19
Ciclesonide 160 BID 466* : 356

233 18
Ciclesonide 320 BID 297 70

262 . 131

* the applicant reported the value of 448, which was a repeat after the end of study value of 466.
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In the 12-week OCS reducing study the glucose reached the PCA level (abnonnal and
increased by 75 mg/dL in 2/42 (4.8%) 0, 1/45 (2.2%) of the placebo, ciclesonide- 640 and
cwlesomde 1280 groups In the l-year follow-up studles glucose levels in the PCA range

subjects. There were no chmcally notable values for glucose.

In the combined group of 12-week pivotal trials, absolute eosinophil counts at the end of the
study were > 1,0 x 10° cells/ mm in 4 (1%), 0, 2 (0.9%), 4 (1.0%), and 2 (1.3%) of the
placebo, ciclesonide- 80, ciclesonide-160, ciclesonide-320, and ciclesonide-640 subjects
respectively. In the 12-week OCS. reducmg trial, the eosmophll count reached the PCA
level (abnormal and increased by 0.37 x 10° cells/mm’ in 3/43 (7.0%), 4/42 (9.5%), 3/43
(7:0%) of the placebo, ciclesonide- 640, and c1cleson1de- 1280 subjects respectively. In the
1-year safety studies, the eosinophil counts reached the PCA level in 2/154 (1.3%) of the
ciclesonide- treated subjects and in 4/79 (5. 1%) of the budesonide- treated subjects: "

7 4.1.5. HPA-Axis evaluatlon

The primary objective of the 12-week PD study (102) was to assess the HPA-axis after 12
weeks of treatment with ciclesonide or fluticasone in subjects with mild to moderate asthma

- who had not been previously treated with ICS or OCS. The low-dose (1 mcg) consytropin

test showed no significant changes from baseline in the peak post-stimulation serum cortisol
for any of the treatment groups (cmlesomde 320, ciclesonide-640 and fluticasone -880 mcg
dally) although the peak decreased more in the fluticasone group (-2.28 meg/dL compared

to -0. 37, 0.60, -0.50 mcg/dL in the placebo, ciclesonide-320 and ciclesonide-640 groups).

Changes in the degree of stimulation (Peak — basal level) also did not differ between the
treatment groups (-0.23, -0.25, -0.48, and -0.62 in the placebo, ciclesonide -320, ciclesonide
-640, and fluticasone groups). The mean decrease in post-stimulation cortisol with the high-
dose (250 mcg) cosyntropin stimulation was greater after treatment with fluticasone than
with the other treatment groups (0.79, 1.01, -1.08, and -2.60 mg/dL. mean decrease over the
12-week treatment period for the placebo, ciclesonide-320, ciclesonide-640, and fluticasone-
880 groups respectively).

Defining abnormal function as a basal serum cortisol of < 5 mcg/dL or a peak post-
stimulation cortisol of < 18 mcg/ dL or an increase of < 7 mcg/dL in females on oral
contraceptive pills, all of the subjects in study 102 had normal HPA-axis function at the
beginning of the study. After 12 weeks of treatment 2/39 (5.1%), 2/39 (5.1%), 7/41
(17.1%), and 10/40 (25%) of the placebo, ciclesonide-320, and ciclesonide-640, and
fluticasone-880 subjects were abnormal. These results suggest that HPA-axis suppression
after treatment with ciclesonide is not more severe than is seen after treatment with
fluticasone. However, the results can not be taken as evidence that ciclesonide is safer
because the two drugs were not administered in equipotent doses. At the doses use in this
study fluticasone-440 mcg BID produced more than twice the increase in FEV| than was
seen with either dose of ciclesonide.

Serum was obtained for basal and post low-dose cosyntropin stimulation cortisol in all of the
efficacy trials. In general, changes in function were infrequent and mild. Table 12
summarizes the mean change from baseline in post-stimulation peak serum cortisol in the
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‘plvotal 12-week trlals The 95% conﬁdence mtervals cross zero for all of the reglmens

- Table inchides pomeé d&ta from Studies 321 322, 3230324 :
*(Source: Appllcant s Table 103 [sunimary\2.7. 4aclmtcalsafetjy pdf, pg 1 90])

The number and percentage of subjects who started normal and shifted to abnormal in the 12
week trials are shown in Table 13. Subjects treated with ciclesonide once a day or 320 mcg
BID had fewer shifts to abnormal than the placebo population. ‘Subjects in the ciclesonide
160 BID and FP 440 BID groups had approximately 2 times as many shifts to abnormal as
the placebo subjects. Of note, more than 10% of the placebo-treated subjects went from

" normal at baseline to abnormal at the end of the study.

Table 13. Shift to Abnormal HPA -Axis Function in Studies 321, 322, 323/324, and

.stud1ed o o A ,
~ Table 12 Changes from Basehne in Peak Post—cosyntropm Stlmulatlon Serum
Cortisol * , .

Mean ehange
el (QS%Cl)from
Treatment N baseline
Placebo o ~,-ﬁ_.ﬂ.2(-.1.3,.m_), .
Cidesoride 80 47 259 01(1214)
thlesqmde-wo,, DR (- E A 2'(-&5 29)

' Cidesonide-320 .~ . 70 @4(17 09)
Cic!esmideéﬁtﬁ) 3 05(07 17)
'-Fiuixcasione-asﬂ,, 81 242 . -1.5)(_3.,5,_3,5)

102*
Abnormal at Normal At Percent Shift
End of Study | Beginning of | to Abnormal
Study
Placebo 14 108 12.96
Ciclesonide 80 mcg QD 1 37 2.70
Ciclesonide 160 mcg QD 3 49 6.12
Ciclesonide 320 mcg QD 1 78 1.28
Ciclesonide 160 mcg BID 7 28 25.0
Ciclesonide 320 mcg BID 6 71 8.45
Fluticasone 440 mcg BID 15 70 21.4

*(Source: Applicant’s In-Text Table 104 [summary\2.7.4aclinicalsafety.pdf, pg 191] and Table 23

[hpbio\hupharm\102\study102.pdf, pg 89])
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Inthe 0Cs reducing study, many of the baseline cosyntropin stlmulatlon tests were
abnormal as expected. Of these, 19/74 (25.6%), 3/23 (13.0%),9/28 32. 1%),.and 7/23
(30.4%) in the placebo, ciclesonide- 640 and ciclesonide -1280 groups respectively shlfted

' to normal during the course of the study. On-he othér hiand, of the 26 subjects who had °
normal cosyntropin stimulation tests at baseline, 3/9 (33%), 1/8 (12.5%), and 3/9 (33. 3%) of’
the placebo, c1cleson1de-640 and ciclesonide-1280 shifted to abnormal during the course of
the study.

-In the 1-year safety follow-up studies, 6/57 (10. 5%) of cwlesomde-treated subjects and 3/12
(25%) of budesonide treated subjects shifted from havmg a normal cosyntropin response at
baselme to abnormal at the end of the study. L '

7.4.2. Pediatric Populatnon (4-11 years of age)

7.4.2.1. Adverse Events
12-week pivotal trials |

This section combines data from studies 341 and 342 where subjects were treated with
ciclesonide 40, 80, or 160 mcg QD. The subjects had mild to severe persistent asthma, and
approximately 60% had been treated with ICS prior to enrollment. '

Of the 768 subjects treated with ciclesonide in the safety population in the 12-week pivotal
trials, 63.4% were male and 36.6% male. The mean age was 8.2 + 2.1 years and 98 were
less than 6 years of age. There was a relatively large representation of minorities because
one of the recruiting centers was in Mexico. There were 469 (61.1%) White, 98 (12.8%)
Black, 8 (1.0%) Asian, 27 (3.5%) Multiracial, and 166 subjects of “Other” race. Two
hundred nine (27.2%) of the subjects identified themselves as Hispanic and most of these
were classified as “Other” or “Multiracial” in the primary classification. Subjects were also
enrolled in Poland and the United States. All together, approximately 60% of the subjects
were enrolled in the United States and 40% were enrolled abroad. The mean duration of
asthma prior to enrollment was 4.3 + 2.8 years and 63.5% of subjects had been treated with
ICS prior to enrollment. Most of the demographic variables were evenly distributed across
the treatment groups. However, only 23 (9.1%) of the subjects treated with the 160 mcg QD
dose of ciclesonide were < 6 years of age compared to 42 (16.5%) and 33 (12.7%) in the
ciclesonide-40 and ciclesonide-80 groups respectively.

Overall, 179 (69.6%) AEs were reported in the placebo group compared to 158 (62.0%), 160
(61.5%), and 175 (69.2%) in the ciclesonide-40, ciclesonide-80, and ciclesonide-160 groups
respectively. Serious AEs occurred in 5 (1.9%) of the placebo subjects and 6 (0.8%) of the
ciclesonide-treated subjects. Adverse Events that occurred in > 3% subjects are shown in
Table 14. The distribution of events was similar across all of the treatment groups with
several notable exceptions. Asthma was reported as an adverse event in 48 (18.7%) of the
placebo subjects, compared to 94 (12.2%) of the ciclesonide-treated subjects. While
nasopharyngitis showed dose ordering in the ciclesonide- treated subjects (7.1, 12.7, 13.0%
in the ciclesonide-40, ciclesonide-80, and ciclesonide-160 groups) the incidence was not
much different from the incidence in’the placebo-treated subjects (10.1%).
Pharyngolaryngeal pain was reported less frequently in the ciclesonide groups (3.6%) than
placebo (5.1%). Two cases of oral candidiasis were reported: 1 each in the ciclesonide-80
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and ciclesonide-160. groups: Subcapsular cataracts occurred inl subject each in the placebo
_ c1c1eson1de-80 -and c1c1eson1de-160 groups e >

Table 14. Adverse Events Reported in >3% of the Subjects Enrolled in Studles 341
and 342* , A

N Number(%) Qfsubjects
s CIclesomﬁe (gglday)‘_; .

Preferredterm - Placebo.. . Tofal

o (N=257) 60). ., , ,-m-'rsa)_
Subjects with TEAEs 179(696) 158 (sz o 160 m 5)” . 175 (asz) 493 (64.2)
AstmaNOS 0 TugfiEl C e R2d) (e 94122
Nasopheryngitis -~ 260100 . 18BN W27 . B2 H4(109)
 Hoadsche S %o 20(78) Cmmee  mus 7508
Unger rspilryac nfcion "“"_21(10.5) s 1e03) B 5673
Sinusiis NOS s ’-,"%18,(7;1) AeEy T En M0
RAiisNOS C ey 0@y HEn 8El 4269
Phaygs 1039 Cogps 0 1BEN wEh  BUn
 Pyreda 1863 1247 1@ B8 242
Pharyngolaryngeal pain CBEN o 12@n TED 968 838
Voriting NOS | My - 8EY 10(38) 6(24) 2403
"Abcfcmmal pain upper \ 93, 5) 2(08} . 10(38) S B{24) 18{2.3)

Table mghides pooied data Trom Swdies 341, 342,
*(Source:Applicant’s Table 19 [summary\2.7.4bclinicalsafety.pdf, pg 53])

Most of the adverse events were mild in intensity. In the placebo group 10 (3.9%) were
characterized as severe and in the ciclesonide group 20 (2.6%) were severe in intensity.’

One-year follow-up trials (3411t, 3421t, 344) in mild to severe asthma

Over all, 380/443 (85.8%) subjects reported adverse events during ciclesonide treatment and
139 (81.3%) reported events during fluticasone treatment. The incidence of AEs was slightly
higher in the group of subjects who were followed for the entire year (91.3 and 90.6% in the
ciclesonide- and fluticasone-treated subjects respectively). Serious events occurred at
equivalent rates in the two treatment groups (4.5% and 4.7% fot ciclesonide and fluticasone
respectively). Events reported in = 3% of the subjects are listed in Table 15. Most were
infrequent and reported with similar frequencies in both treatment groups. Asthma
exacerbations were reported in 152 (34.3%) of the ciclesonide-treated subjects and in 40
(23.4%) of the fluticasone-treated subjects. Oral candidiasis was reported in 4 (0.9%) of the
ciclesonide-treated and 5 (2.9%) of the fluticasone- treated subjects. Pneumonia was
reported in 4 (0.9%) of the ciclesonide- and 6 (3.5%) of the fluticasone-treated subjects.
One cataract was reported in the ciclesonide group. Overall 36 (8.1%) of the ciclesonide-
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treated subjects and 16 (9 4%) of the fluticasone-treated sub]ects reported events that were

classified as severe in 1ntens1ty

Table 18. Adverse Events Occurrmg in> 3% of Subjects in 1—year Follow-up Studles*

T ca:‘ FP-upl"f: '

Prefen'ed tevii . _~»(N-443) L ='1“71,: f(is{rﬁgsﬁy "_.év_(n=140) {N=321) . (N=127)
_fsub;ecuwxmma ' ~380(85.8) \-133(81.3) 325(300)  124(886)  Z93(L3) - M5(08)
Asthma NOS' L AS2(A3) - A0(34)  A23(341) ‘.f-‘air;(zs&) 109040 - 30(236) -
Nasopharyngitis S 0AES L UReN 0208y RELy 9y
Wperresplramrymmeﬂonms - *102(23\0) 35(205) : 32(229)-"- 8

Headahe ~ -~ 107 -'f‘ss(zou 318 - -

, SmSBSNOS o s

Pyrexia S 2(129) 84T ((150)

Pharyngolaryngeal pain 004 48033 190138 -42(131) 19(150)
Ofits mediaNOS CBGE 38105 L 6@y - WAL EMD
Abdominal pain upper 1200  ME4 M@ B/EG 009
Voriing NOS 7Y BED B4 2EY WY
Cough 3 16@4 2000 16014 - 2[4 150119
Pharyngitis streptococcal N6 10EH. - NEY  fepy B/ED. 1009

 Nasal congéstion CBEH TA BEY 6@y  AES 6(47)
Ear Infection NOS 27(61) 8(35  2T@s) 6043 25@H  6Un
UppermplmtoryltaelhfecﬂcnviralﬂOS o4 84D 2REN . TED) 265 765
RashNOS NH@n  NEH  ABS 0@ty 1B8ES 10079
Viral infection NOS A4 1308 1963 133 1763 1204

" Gastoentertis viral NOS 0045  B@n 0G5 86N NEF 8EI
Ear pain : 1841 TEY 7@y 160 17(5.3) 7(5.5)
Epistaxis. , T (38 6 (3.5) 15(4.2) 6(43) 130 - 539
Rhiniis allergic NOS 7@8) 7@y 1263 769 Q4 . 765
“Influenza 1636 1068  MUEY - 0EH - 183@0 86
Diamhoea NOS 14(3.2) 5 (2.9} 1336 5038 a0 569
Nausea 14(32) 5(2.9) MEO 429 10 4@1)
Pharyngitis 14(3.2) 3(1.8) 4@ o3y . 12D R4
Bronchitls NOS 13(29) 6(35) 130 6(43) 8(25) 43.19)
Hypersensitivity NOS 13(2.9) 5(2.9) 12039 5(3.6) 1230 4031
Influenza ke liness 13(29) 6(35) 12(33 4029 1034 469)

Continuad on raxt page :
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Table 15 (contmued) ' ' : L '

(N—321)

:4(29)” 828 A@H) -

" LimbinjuiyNOS © .

Sk faceration 10D sy 108
Tootiache By 1D san)
Dyspepsia 7 C508  c9e8) 569
 Excoriaion ARG 619 L ABY
PainNOS Qe 109,

CEetema L 5E8) 309

- Otalcandidiasls SRR 309

. Phetimonia NOS : $(4-3)' = '3;(:'0.9)

«’_-Tabiemhdespoo!edda{amsweszﬂu 42T, 344 c
Presented in decreasing arder of fequency In the total populaﬁon brcudesomde : !
amiﬁaldoseofcclwndewas 160-pgitay (ex-actuator); whﬂwuﬂbeﬁmteddom&bwe:domof&ﬂu@mﬁayatﬂwmsﬁgatofsdm&n

* B ifial dose of fuficasone DPY wais 200.pgiday (defivered. dase), which coukd be Birated down to a lover dase of 100 ug/day at the inveshigator’s discretion.
Cic= cuamde FRDPI= ﬁuhcasone propnnate DPL, N saiety populahan (mdomazed and freated subjeds) NOS= natothe:wespedﬂed. TEAE treatmest-
smementadverssevent. o

*(Source Applicant’s Table 14 [update\summaty\Z 7 4bclmtcalsafety pdf, pg 43])

Eye Abnormalities

A total of 4 cataracts — (one in éach treatment group) was reported in the 12-week studies
341 and 342. In the placebo patient, there was progression of an opacity that was present at
enrollment and in each of the ciclesonide treatment groups, a new cataract developed in a
previously normal cornea. In the 1-year follow-up studies (3411t, 3421t, and 344lt) 11
cataracts developed in previously normal eyes. There were 9/385 (2.3%) in the ciclesonide
group and 2/151 (1.3%) in the fluticasone-treated subjects. The denominators represent the
number of subjects who were normal at enrollment and who had a follow-up examination.

(Listing C.3.2 from the original submission - pg 5633 - clinstat\341\study341a.pdf; pg
4128, clinstat\342\study 342b.pdf; and from the 120-day update Listing C.3.2 pg 3573,
clinstat\3411t\study341it.pdf; pg 3630, clinstat\3421t\study342it.pdf; pg 4519,
clinstat\3441t\study342it.pdf.)

Of the subjects with cataracts on the baseline examination, four showed improvement. Two
of these were in the placebo group in studies 341and 342 and two were in the ciclesonide
treatment groups in the 1-year follow-up studies. One ciclesonide-treated subject in study

. 3441t developed low-tension glaucoma.

7.4.2.2. Deaths

One 12 year old girl died during follow-up in study 3411t. She had been treated in the
pivotal trial with ciclesonide-160 mcg QD and was transferred to the follow-up study 64
days prior to death. She was reportédly doing well on ciclesonide-160 mcg once daily when
she developed an URI and stayed home from school for two days. On the day of her return
to school, during warm-up exercises in the gym, she was observed to use an inhaler. She
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' started a sprint and within minutes fell to.the floor, had dlfﬁculty breathmg, vomlted,
o suffered seizure-like activity, and became unresponsive. A police officer witnessed the
arrest and began ¢ CPR 1mmed1ately She was transported to the hospltal but she could riot

be rev1ved An autopsy was performed biit no abnormahtles were found. Speclﬁcally,
h1stologlc examination of the lungs, heart and central nervous system failed to determine
the cause of death. The lungs were congested, but there was no inflammation. The ﬁnal
cause of death was sudden cardlac arrhythm1a of undetermlned etlology

7. 4 2.3. Sernous Adverse Events o

There were 17 (3. 8%) sub_] ects with serious AEs in the mtegrated c1cleson1de—treatment

groups. Of these SAEs, there were thirteen, eplsodes of asthma exacerbatlons and/or status
asthmaticus in 11 subjects (Two subjects had two eplsodes each.). The other SAES
the one:death descnbed above, and 1 case each of penorb1ta1 edema sulcldal 1d ti

o appendlcltls and trauma and fractures that requlred hospltahzatlon in 2 subJ ects. Fourr' o

(2.3%) subJects in the fluticasone treatment groups reported serious AEs. There was one
case each of status asthmaticus, atelectasis, pneumonia, and fecal impaction.

More subjects were withdrawn from the ciclesonide group. for adverse events (6.3%) than
from the fluticasone group (2.3%) and most of these were due to asthma exacerbatlons
(5.2% in ciclesonide and 1.2% in the fluticasone group)

7 4.2.4, Laboratory Abnormahtles

There were no differences between treatment groups in the mean changes in the routine -
laboratory measurements during any of the studies. Compared with the adult studies therc
was a large number of abnormal values for alkaline phosphatase. The PCA value (abnormal
and a 28 U/L increase over the course of the study) occurred in 7.4, 2.6, 5.8, and 3.4% of the
placebo, ciclesonide-40, ciclesonide-80, and ciclesonide-160 subjects in the 12-week trials.
In the 1-year follow-up studies, 8.1% of the ciclesonide and 8.6% of the fluticasone-treated
subjects reached the PCA values.

The absolute eosinophil count was in the clinically noteworthy range in a few subjects in all
of the studies. In the 12-week trials, 5.6, 4.4, 1.7, and 4.5% of the placebo, ciclesonide-40,
ciclesonide-80, and ciclesonide-160 subjects respectlvely had values greater than 1.0 x 103
cells/mm? at the end of the study. The range of elevated values was approximately the same
in all of the treatment groups. The maximum values were 1.84, 2.55,2.49, and 1.49 x 10°
cells/mm’ in the placebo, ciclesonide-40, ciclesonide-80, and ciclesonide-160 subjects
respectively. In the 1-year follow-up studies, 2.4% of the ciclesonide (maximum value of
2.4x 10° cells/mm ) and 4.1% of the fluticasone-treated subjects (maximum value of 1.51 x
10° cells/mm?) had clinically noteworthy values. The PCA value for absolute eosinophil
count (abnormal and an increase of 0.37 x 10 cells/mm®) was reached in 6.9, 5.8, 6.4, and
7.2% of the placebo, ciclesonide-40, ciclesonide-80, and ciclesonide-160 subjects enrolled
in the 12-week trials. In the 1-year follow-up studies, 3.5% of the ciclesonide and 4.8% of
the fluticasone-treated subjects had eosinophil counts in the PCA range.
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E 742.5 HPA-axns function AR

,jdy cosyntropm shmulatlon tests were. avallable for only a few e
: subj ects in the pedlatnepopulatmn Combmmg study 341 and 342 resulted in 60 subJ ects
with cosyntropm ‘stimulation performed at tite begmmng and-end of the study. Deﬁmng
normal as a basal cortisol of25 mcg/dL and a peak postlow- dose cosnytropin stimulation
cortisol as > 18 mcg/dl approx1mate1y the same proportion of subjects went from normal to
abnormal in all of the treatment groups: 1/15 (6.7%), 1/12 (8.3%), 1/13 (7.7%) and 1/16
(6.3%) in the placebo, ciclesonide-40, ciclesonide-80, and ciclesonide-160 subjects
- respectively. In the l-year follow-up studies, 1/25 (4%) ciclesonide-treated and 5/17
(29. 4%) fluticasone-treated subjects had abnormal cosyntropin stimulation tests. Of these,
the ciclesonide subj ect and three of the fluticasone subjects were: abnormal duée topeak post—
stimulation cortisol values of 17 mcg/dL Of the two other abriormal values in'the ™
fluticasone subjects oné was due to'a peak level'of 16 mcg/dL and the other was:due to a
basal value of 3’ mcg/dL however the peak value was 19 mcg/dL (At the begmmng of the
study the basal level was 8 mcg/dL and the peak was 20 mcg.dL).

7. 5 Miscellaneous Studies

The apphcant submitted 26 phase I and 20 supportive phase IV/III clinical studles conducted
during the early development of ciclesonide. In these studies 4 adults were described who
died while taking ciclesonide in studies FK105 and FK1021t. None of the events appeared
to be drug-related. There was one death due to lung cancer and one to an accidental
gunshot. Two sub_]ects -each w1th a posmve past hlstory, died suddenly of myocardial
mfarctlons :

7.6. Literature Review of Safety

No literature review. was su_bmitted by the applicant.

7.7. Postmarketing Surveillance
The drug has not been marketed.

7.8. Safety Update :

The ﬁnal study reports for the 1-year safety follow-up stud1es (3261t,323/3241t, 3411t, 3421t
and 3441t) were submitted in the safety update and they were reviewed in section 7.5 and in
the Appendix. The safety update also contained a study report fora - -

This study was deemed inadequate in design to adequately assess the effect of
“ciclesonideon . and was not reviewed. Two studies were submitted” — ————

—————————— Neither of these studies employed a placebo They are, hKM
therefore not relevant to approvability and were not reviewed. The safety update also
included a final report for a study that determined the distribution of ciclesonide using omre
scintigraphy and the protocol for a 1 year study to assess the development of cataracts in
subjects treated with ciclesonide.
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7.9. Drug Wlthdrawal Abuse, and Overdose Experience

~ Ciclesonide is not marketed and has; therefore niever been w1thdrawn from any’ market In

the clinical trials there was only one case of overdose reported A 9 year old boy took 8
puffs of ciclesonide (80 mcg) on one day ‘Three days later he was noted to have an asthma
exacerbatlon but.no other adverse event was reported

7. 10 Adequacy of Safety Testmg

A sufficient number of subjects have béen exposed to ciclesonideto assess the general
safety of the recommended doses. HPA-axis suppression, assessed with low-dose -
cosyntropin stimulation test has been reported in all of the clinical trials, and the results
consistently show only modest reductions in post-stimulation serum cortisol with higher ,
doses. However, the attempt of the applicant to show superiority to fluticasone in respect to "

‘safety is inadequate because equlpotent doses of the two drugs were not directly compared.

There is some HPA-axis suppression after treatment with ciclesonide and if very high doses
are required to maintain adequate control of asthma, then the HPA-axis suppression may
become a significant factor. In addition, it is difficult to assess the results because of the
wide rang of values in all of the treatment groups and the relatively high number of subjects
who appear to have HPA-suppression in the placebo groups. At this time it appears that
ciclesonide does not suppress the HPA-axis more than fluticasone.

The potential for ciclesonide to promote the development of lenticular cataracts has not been
adequately studied. There was a definite excess demonstrated in the adult and adolescent
12-week study of doses of 160 mcg ad 320 mcg BID, but the incidence was not as high in
the 1-year follow-up of this study. Of note, none of the submitted studies was designed
prospectively to detect this adverse event, and the potential for multiple outcomes
(improvements and deterioration, 2 eyes, 3 types of cataracts) makes the results difficult to
interpret without a prospectively designed framework. It is also important to note that very
few subjects age 12 — 18 years were treated with the higher doses of ciclesonide. Since
cataracts were detected in the pediatric population (4 — 11 years of age) and because ICS
therapy may be required for years, it will be especially important to evaluate the potential
for the development of cataracts in adolescents.

Additional studies will be needed to assess the effects of ciclesonide on growth in children
and evaluation of HPA-axis may need to be further addressed in the pediatric population
given that cortisol stimulation was conducted in very few patients in the pediatric studies.

7.11. Labeling Safety Issues and Postmarketing Commitments

The label must contain information about the finding of cataracts in the clinical studies with
ciclesonide There is currently ongoing a clinical trial to assess this adverse event more fully.
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8. DOSING REGIMEN AND ADMINISTRATION ISSUES E
In adults and adolescents w1th mild to moderate asthrna (FEV; = 60% predlcted) who are

— ~ : may begin with ™™ in'as —daily dose. For
patients with FEV| of less than 60% predicted, previously on inhaled ¢orticosteroids, a
starting dose of — mcg BID is recommended. This dose can be increased to 320 mcg BID.
For adults and adolescents who require oral corticosteroid therapy, a startmg dose 0f 320 b(4)
mcg BID is recommended. This can be increased to a maximum of =~ meg BID.
Ciclesonide is not recommended for subjects who have not prev1ous1y been treated with
mamtenance ICS.

APPEARS THIS WAY ON ORIGINAL
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9. USE IN SPECIAL POPULATIONS ~ -~ =

9.1. Evaluation of Applicant’s. Gender; ‘Age, Race, or EtthIty
Efflcacy and Safety Analyses and Adequacy of Investigation

There were no apparent dlfferences in the safety or efﬁcacy of ciclesonide based on the race
of the subjects:- However, very few subjects in the study populations of the pivotal trials
were of non-white ethnicity. There were significant numbers of Black and subjects of -
“Other” race in the oral corticosteroid reducing trial because almost half of the subJects were
enrolled in-South Africa. Similarly, one of the pediatric trials enrolled subjects in Mexico -
which increased the Hispanic and subjects of “Other” race participation. Additional studles
would have to be performed in minority populatlons to be able to make deﬁmtrve comments.

Very few of the subJects were > 65 years of age. The age d1stnbut10n of the studles was.
appropriate for the disease being studied, however, it is not possible to make deﬁmtlve
statements about the safety of ciclesonide in the elderly. The gender distribution was
approximately equal and there were enough subjects to determine that there were no
differences in the safety and efficacy of ciclesonide based on gender.

9.2. Pediatric Program

Two pivotal and three 1-year saféty follow-up studies in subject age 4 — 11 were submitted
with this NDA; they are reviewed in the Appendix and summarized in Section 6, Integrated
Review of Efficacy, and Section 7, Integ'rated Review of Safety. On March 22, 2004 the
applicant submitted a request for a waiver for subjects léss than 6 months of age on the basis
that the diagnosis of asthma cannot be firmly established in infants. In addition, the immune
system is not fully developed in infants, and many episodes of wheezing in infancy are
attributable to infections and do not represent the first symptoms of a chronic disease. It is
acceptable to grant the Applicant’s request for a waiver for studies in subjects less than A
months of age.

_

9.3. Comments on Data Available or Needed in Other Populations
(Such as Renal or Hepatic Compromised Patients, Use in
Pregnancy)

No other data is required at this time.

Use in Special Populations
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10. CONCLUSIONS AND RECOMMENDATIONS

10.1. Conclusions Regardlng Safety and Efflcacy

Clclesomde is efficacious in adult and adolescent asthmatics who have prev1ously been
treated with ICS in doses of 320 to 640 mcg daily. Once daily dosing of the 320 mcg dose
was the only dose effective in patients with mild to moderate asthma, and only in the subset
of patients who had previously been maintained on ICS. Twice daily dosing and higher
doses were used in patients with moderate to severe disease (160 mcg BID and 320 mcg
BID) and in patients who required oral corticosteroids-(320 meg BID and 640 meg BID)
‘These hlgher doses were effective in subJects Wlth moderate to severe asthma.: ~-

Clclesomde is generally safe and well tolerated. The spectrum and frequency of adverse
events is similar to that of other inhaled cotticosteroids. However, the issue:of an increased
incidence of cataracts remains unsettled. The incidence of oral candidasis and HPA-axis
suppression was not higher than with the comparator fluticasone propionate MDL.

10.2. Recommendations on Approvability

Ciclesonide is recommended for approval of the . - —mcg daily dose for the maintenance
treatment of asthma in patients with mild to moderate asthma previously maintained on
inhaled corticosteroids and in doses of *# mcg BID up to == mcg BID in patients with
moderate to severe asthma on ICS or who are taking OCS. Ciclesonide is not recommended
for patients who have previously been on bronchodilators alone.

10.3. Labeling

Because of the recommendation is for approval of a limited dose range and a restricted
population, the label submitted with the original application will have to be extensively
edited prior to marketing. The indications will have to indicate the restrictions to patients .
who have prev1ously been treated with ICS and the recommendation for a dose for adults
who have had previous therapy with bronchodilators alone will have to be removed. b(4)
Similarly the indication for patients —=— years of age will have to be removed along with
the dose recommendation. °

- 0~

Finally, the claim of -

There will, also, have to be changes in the formatting and visual displays. In the draft label,

o

Graphs that appear in the
label must display data for each trial individually. In addltlon the results of the completer
analysis as well as the analysis conducted with the last observation carried forward (LOCF)
have to be shown.

Appendix
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APPENDIX

1. DETAILED STUDY REVIEWS

1.1. Study # 321.

A Phase IIT double-blind, placebo controlled, parallel group, mult1center efficacy, safety and
dose response study of ciclesonide metered dose inhaler (MDI) 100 mcg/day, 200 mcg/day,
and 400 mcg/day (ex-valve) administered once dally for 12 weeks in the treatment of mild to

moderate persistent asthma in adolescents and adults

1.1.1. Protocol : -

1.1.1.1. Administrative
Enroliment: July 12, 2001 — October 18, 2002
Clinical Director: *
Sites: 42 clinics in the United States

1.1.1.2. Objective/Rationale

‘To compare the efficacy, safety and dose response of once-daily administration of 3 doses of

ciclesonide metered dose inhaler 100, 200, and 400 mcg/ day ex-valve (80, 160, 320 mcg/day
ex-actuator) with placebo in patients with mild to moderate persistent asthma. A secondary
objective was to describe the pharmacokinetic proﬁle of ciclesonide and its main metabolite.

1.1.1.3. Overall Design

This was a multicenter, randomized, double-blind, placebo-controlled, parallel group study
conducted in asthmatics 12 years of age and older. Subjects with mild to moderate asthma
who met screening criteria were treated with a single blind placebo for 5 to 28 days prior to
randomization. Randomization was carried out within each of two strata based on asthma
therapy for the last 30 days prior to screening. Stratum I subjects had been treated with any
combination of inhaled corticosteroids (ICS), leukotriene inhibitors, and/or cromones.
Stratum II subjects had been treated with any combination of short and long acting p-
adrenergic agonists and/or theophylline, but not with inhaled corticosteroids or leukotriene
inhibitors.

The study included 526 patients randomized to receive one of the following regimens:

Placebo once daily, taken as 2 puffs in the morning,

Ciclesonide 80 mcg once-daily, taken as 2 puffs (40 mcg/puff) in the morning,
Ciclesonide 160 mcg once-daily, taken as 2 puffs (80 mcg/puff) in the morning,
Ciclesonide 320 mcg once-daily, taken as 2 puffs (160 mcg/puff) in the morning.

All medications were formulated as HFA-134a MDIs. Albuterol MDIs were provided for
rescue. Outcome variables included pulmonary function, symptoms, and adverse events.
Eight centers collected serum cortisol after cosyntropin stimulation, urine for 24-hour free
cortisol excretion, and blood for PK analysis.
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_ 1.1.1.4. Study. Populatwn
Patient were stratified on the basis of asthma treatment for the last 30 days pl‘lOI' to screemng :
' e ' Stratum 1- any combination of the followmg i ' '

o Inhaled corticosteroids (dose not to exceed 500 mcg/day for fluticasone
DPI, 440 mcg/day for fluticasone MDI, 250/50 bid for
fluticasone/salmeterol combination DPI, or 1000 mcg/day for budesomde

‘ ‘beclomethasone flunisolide, and tnamcmolone) :

"o Leukotriene receptor antagomsts
o Cromones ' | _
¢ Stratum 2 — any combination of the following:
o Short acting B- angonists ;|
o Long acting B- angonists N
o Methylxanthines '

Inclusion criteria
e 12 years of age or older

o Diagnosis of mild or moderate'persis_tént asthma for at least 6 months

FEV, at screening: :
"o Stratum 1: 65-100% predicted
o Stratum 2: 60-85% predicted
FEV, at randomization (after 5-28 days of placebo treatment) of 60 — 85%
predicted AND:
o Stratum 1: FEV; must be at least 10% less than FEV, recorded at

screening
o Stratum 2:

. Asihma severity score =3 for 3/7 days prior to randomization
(see 1.1.1.9 Statistical Plan, pg. 65) OR -

= PEF variability > 20% for 3/7 days prior to randomization OR
= Albuterol use > 2 puffs/day for 3/7 days prior to randomization.
e Reversibility of FEV| of at least 12% (2200 cc) following 2 inhalations of
albuterol demonstrated within 1 year of screening
e No smoking for the past 1 year and < 10 pack-year smoking history
e Normal HPA-axis function for those participating in cortisol evaluation

o AM cortisol =5 mcg/dL preceding low-dose (1 mcg) cosyntropm
stimulation

o Serum cortisol >18 mcg/dL at one-or more of the following time points
following low-dase cosyntropin stimulation: 20, 30, or 60 minute
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o - For females on oral contraceptives or hormone replacement therapy an
.. increase of serum cortisol of at least 7- mcg/dL after cosyntropm
stunulatlon : N

-

Exclusion criteria
e  Females who are pregnant or lactating

.o Severe asthma
'~ o FEV, <60% predicted
Continual asthma symptoms
Frequent nighttime symptoms
Limited physical activity due to asthma

History of life-threatening : asthma as ev1denced by mtubatmn resplratory
arrest or PCOz >45'mm Hg '

o’. Two or. more hospltahzatlons for asthma in the year pnor to screemng

0O 0 0O

‘¢ Asthma therapy and concomitant medications:
o Parenteral corticosteroids within 3 months of screening
o Use of inhaled corticosteroids in doses greater than those described in the
inclusion criteria
0. Began 1mmunotherapy within 30 days of screening

- o .QOther serious medical conditions

1.1.1.5. Study Procedures

At baseline subjects were provided with diary cards and instructed in their use. After
randomization and initiation of therapy subjects were seen in the clinic at 1, 2, 4, 8, and 12
weeks. Review of the diary cards, elicitation of adverse events, spirometry and
oropharyngeal examination for candidiasis were performed at all visits. Compliance was
ascertained from the diary entries for number of puffs of study medication taken per day.
The Asthma Quality of Life Questionnaire (AQLQ) was administered at 4 and 12 weeks.
Hematology and chemistry blood work were performed at baseline and 12 weeks. In 8
centers blood and urine were collected for cortisol at baseline and 12 weeks, and blood was
obtained for PK analysis at baseline and 4 weeks. v

Throughout the double-blind treatment period, subjects were advised to contact the
investigator for any of the following events:

¢ Clinical exacerbation defined by the patient feeling worse

e Morning PEF measurements on any 2 consecutive days below 80% of the PEF
recorded at screening (The patient was instructed to come to the office if the PEF
was below 70% of baseline on any 2 consecutive days.)

e  Albuterol use of more than eight actuations per day on more than 3 consecutive
days
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Continiied participation in thé study for a sibject with any of the above complaints was atthe

discretion of the investigator. Patients could also be discontinued for the development of
“other serious medical conditions, pregnancy, or if they developed an asthma exacerbation
requlnng non-study medications. . -

Throughout the study subjects were allowed to take albuterol MDI as needed for their
asthma. They were also permitted to use low dose hydrocortisone (<1%) créam or ointment;
intranasal or ocular cromolyn, antihistamines, and decongestants to treat allergic rhinitis; and
maintenance immunotherapy as long as the dose had not changed within 30 days of
screening. Patients enrolled at centers that did not collect urine or serum for cortisol testing
were permitted to use intranasal corticosteroids.

1.1.1.6. Effica‘c"y Parameters

The pnmary efﬁcacy endpomt was the change from basehne to end of study in the AM FEV,
(L) in the intent-to-treat (ITT) population. Splrometry was performed between 7 AM and 9
AM, at least 6 hours after the last dose of albuterol, and before the daily dose of study
medication. If the subject withdrew prematurely, the last available post-randomization
measurement was carried forward. The secondary efficacy variables included change from
baseline in FEV (in liters and as percent predicted) at weeks 1,2, 4, 8, and 12 weeks; change

- from baseline in FVC and FEF;5.750; at weeks 1, 2, 4, 8, & 12; and percent change from
baseline in FEV at weeks 1, 2, 4, 8, and 12 weeks. Diary variables included AM and PM
PEF (L/min); peak flow variability of AM and PM PEF; total Asthma Severity Scores (AM +
PM) (see 1.1.1.9 Statistical Plan, pg. 65) albuterol use as puffs/day; and number of
nighttime awakenings.

The Asthma Quality of Life Questionnaire (AQLQ) of Juniper and Guyatt was self-
administered by all subjects at baseline and at Week 4 and 12. The questionnaire was filled
out at the beginning of the visit before any other testing or any contact with medical
personnel. Study coordinators were instructed to review the completed questionnaire and ask
the patient to correct any ambiguous or double entries. The staff was not to influence the
patient’s response to the questions, but could help the patient understand the question.

1.1.1.7. PK data

At selected centers blood was collected for PK measurements at baseline and Week 4 of
treatment. The results were combined with results from other studies and are presented as
population PK data in Part 2 of the application. (See Biopharm Review)

1.1.1.8. Safety Evaluations

Physical examination including vital signs and oropharyngeal examination, and adverse event
queries were performed at all visits. Blood was collected for hematology and chemistry at
baseline and end of study. Safety was evaluated with serum cortisol before and after
cosyntropin stimulation as well as 24-hour urine collections for cortisol at screening and at
end of study in subjects entolled in 8 of the clinical centers.
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