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Once-daily ciclesonide improves lung function
and is well tolerated by patients with mild-to-
moderate persistent asthma

David S. Pearlman, MD,? William E. Berger, MD,? Edward Kerwin, MD,¢ Craig LaForce, MD,¢
Sudeep Kundu, PhD,® and Donald Banerji, MD® Denver, Colo, Mission Viejo, Calif,

Medford, Ore, Raleigh, NC, and Bridgewater, NJ

Background: Inhaled corticosteroids are recommended as
first-line therapy for persistent asthma.

Objective: We sought to assess the efficacy and safety of
ciclesonide once daily in patients with mild-to-moderate
persistent asthma.

Methods: An integrated analysis of 2 identical, multicenter,
double-blind, randomized, parallel-group, placebo-controlled
trials was conducted. Patients (n = 1015; aged =12 years) with
mild-to-moderate asthma (FEV; of 60% to 85% of predicted
value) were randomized to ciclesonide 80 pg (CIC80), 160 g
(CIC160), or 320 pg (CIC320), once daily (exactuator doses) in
the morning or placebo for 12 weeks.

Results: All ciclesonide groups showed significant
improvements from baseline to week 12 in FEV,; compared
with the placebo group (CICS80, 0.12 L [P = .0007]; CIC160,
0.13 L [P =.0004]; and CIC320, 0.14 L [P <.0001]). Likewise,
FEV, percent predicted, morning and evening peak expiratory
flow, 24-hour asthma symptom score, daily albuterol use, and
nighttime awakenings were significantly improved in all
ciclesonide groups compared with the placebo group. Overall
ciclesonide safety profile and rates of oropharyngeal adverse
events for all groups were low and similar to those of the
placebo group. Fewer ciclesonide-treated patients exhibited
asthma-aggravated adverse events, and fewer ciclesonide-
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treated patients discontinued the study for any reason or
because of a lack of efficacy compared with those in the placebo
group. No suppression of hypothalamic-pituitary-adrenal-axis
function (as assessed by means of 24-hour urinary cortisol
levels corrected for creatinine and peak serum cortisol levels
after stimulation with low-dose [1 pg] cosyntropin) was
observed with any dose of ciclesonide.

Conclusions: In this integrated analysis, ciclesonide once daily
administered in the morning is effective and well tolerated.

(J Allergy Clin Immunol 2005;116:1206-12.)

Key words: Asthma, ciclesonide, 24-hour asthma symptom score,
daily albuterol use, nighttime awakenings

Asthma is a chronic inflammatory disorder defined by
variable and reversible airway obstruction, inflammation,
and hyperresponsiveness.'* In the United States, asthma
prevalence has increased by 60% since the early 1980s.’
National and international guidelines advocate the use
of inhaled corticosteroids (ICSs) as first-line therapy for
persistent asthma."* It is recommended that the degree
of asthma severity and response to therapy be established
according to pulmonary function measurements, as well as
measures such as asthma symptom scores, daily albuterol
use, and nighttime awakenings.1 ICSs are considered
the most efficacious long-term controller therapy for
asthma.*® However, high-dose ICS regimens, prolonged
exposure, and frequent daily administration have been
associated with systemic and local (oropharyngeal)
adverse events (AEs).” >

Ciclesonide, a novel ICS under development, lacks
appreciable activity itself and can be considered a pro-
drug.]3’14 On inhalation, ciclesonide is converted in the
lungs by endogenous esterases to its active metabolite,
desisobutyryl-ciclesonide (des-CIC), which has high recep-
tor affinity and forms reversible conjugates with lipids
within the lung.”'17 Additionally, ciclesonide possesses
other favorable pharmacokinetic-pharmacodynamic prop-
erties, such as a reported systemic bioavailability of less
than 1%, which might help reduce the incidence of
AEs, 1821

To assess the efficacy and safety of ciclesonide, 80 g,
160 pg, and 320 pg, once daily in the morning, 2
identical 12-week studies were conducted in patients
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Abbreviations used
AE: Adverse event
AQLQ: Asthma Quality of Life Questionnaire
CIC: Ciclesonide
des-CIC: Desisobutyryl-ciclesonide
DPI: Dry powder inhaler
FP: Fluticasone propionate
HPA: Hypothalamic-pituitary-adrenal
ICS: Inhaled corticosteroid
ITT: Intent to treat
LOCEF: Last observation carried forward
PEF: Peak expiratory flow

with mild-to-moderate persistent asthma. These studies
were required by the US Food and Drug Administration
registration to obtain marketing approval, and the results
were combined to enhance the signal for differences in the
groups analyzed. These studies are the first to assess once-
daily morning administration of an ICS on the basis of
FEV, measurement at the end of the 24-hour dosing inter-
val (trough).

METHODS

Patients

Adolescents and adults (>12 years of age) with mild-to-
moderate persistent asthma* for 6 months prior were eligible to parti-
cipate in the study. Patients not receiving ICSs or those receiving
any of the following low-to-moderate ICS doses 30 days before
screening were eligible: 500 pg/d or less fluticasone propionate
(FP; GlaxoSmithKline, Research Triangle Park, NC) dry powder
inhaler (DPI), 440 p.g/d or less FP pressurized metered-dose inhaler,
250 wg/50 g or less FP/salmeterol (GlaxoSmithKline) combination
DPI twice daily, or 1000 pg/d or less budesonide (AstraZeneca,
Wilmington, Del), beclomethasone dipropionate (3M Pharmaceuti-
cals, Northridge, Calif), flunisolide (Forest Pharmaceuticals, St
Louis, Mo) or triamcinolone acetonide (Kos Pharmaceuticals, Cran-
burg, NJ), leukotriene receptor antagonists, cromones, or broncho-
dilators (short- or long-acting (3,-agonists or xanthine derivatives).
Patients were required to be nonsmokers for at least 1 year (<10
pack-year smoking history), with an FEV; of 60% or greater to
85% or less of predicted normal value at randomization after albu-
terol was withheld for at least 6 hours. This FEV; value must have
been reduced by at least 10% from the actual FEV, value recorded
at screening, or patients must have exhibited an asthma severity
score of 3 or more, a peak expiratory flow (PEF) variability of
greater than 20%, or albuterol use of 2 or more puffs per day for
3 or more of the last 7 days before randomization. Reversibility
of FEV; by 12% or more (>200 mL) after 2 inhalations of albuterol
(at randomization) or a documented history of 12% or greater re-
versibility within 1 year of screening was also required.

Female subjects were eligible if surgically sterilized or if they
were practicing adequate birth control and had a negative serum preg-
nancy test result. Exclusion criteria included continual asthma or
frequent nighttime symptoms, a history of life-threatening asthma, or
2 or more inpatient hospitalizations because of asthma exacerbations
in the past year. Patients were excluded if they had received injectable
or oral corticosteroids 3 months or less before screening, a serious
concomitant disease (upper respiratory tract infection, lenticular
opacities, or glaucoma), or a history of chronic bronchitis, chro-
nic obstructive pulmonary disease, or emphysema. Patients on
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maintenance allergen immunotherapy were allowed to enroll if they
had not initiated or changed the regimen within 30 days before
screening.

Study design

Two identically designed, 12-week, multicenter, randomized,
double-blind, placebo-controlled, parallel-group, US phase III trials
were conducted. The prescreening visit (visit 1) occurred 3 to 5 days
before screening-baseline (visit 2), which occurred 5 to 28 days
before randomization (visit 3). During baseline, patients received
single-blind placebo. At visit 3, patients were randomized to once-
daily ciclesonide 80 pg (CIC80), 160 pg (CIC160), or 320 pg
(CIC320; exactuator), or placebo. Doses were administered as 2
puffs in the morning (6 to 9 Am) and after completing pulmonary
function tests. After randomization, no asthma medications were al-
lowed except the study medication and albuterol hydrofluoroalkane
metered-dose inhaler (Schering/Key Pharmaceuticals, Kenilworth,
NJ). Patients requiring disallowed medications for asthma exacerba-
tions after randomization were discontinued from the study. Allowed
concomitant medications included topical, low-potency corticoste-
roid (hydrocortisone) cream or ointment (<1%), intranasal or ocular
cromolyn sodium, antihistamines, or decongestants for treating aller-
gic rhinitis, and maintenance immunotherapy. At the investigators’
discretion, intranasal glucocorticoids were also permitted, but these
were prohibited at centers performing cortisol testing. Patients were
issued daily diary cards at baseline to note efficacy and safety.

All patients provided written informed consent. Protocol and
informed consent forms were reviewed and approved by an inde-
pendent ethics review committee. The study was conducted in
accordance with Good Clinical Practice and conformed to the ethical
principles of the Declaration of Helsinki.

Efficacy assessments

Efficacy evaluations were performed at screening-baseline
through week 12. All pulmonary function tests were conducted
according to the guidelines between 7 and 9 AM after albuterol had
been withheld for 6 or more hours and before the morning dose of
the study medication (end of dosing interval [trough]).?® Patients
were trained on the MiniWright peak flowmeter. PEF rates were
measured and recorded within 15 minutes of awakening and before
the morning dose and in the evening. Patients were instructed to with-
hold albuterol use for 6 or more hours before measuring morning
and evening PEF (highest of 3 efforts recorded). If morning PEF
measurements on any 2 consecutive days were less than 80% of
screening-baseline PEF measurements or less than 70% of baseline
measurements, the patient was to contact the investigator or present
to the study center, respectively.

Patients recorded their overall asthma severity ratings (24-hour
asthma symptom scores) twice daily before measuring morning
and evening PEF by using a 0- to 4-point scale (0, no symptoms;
4, symptoms preventing patients from engaging in daily activities
or sleep). Daily albuterol use (puffs per day) and nighttime
awakenings caused by asthma symptoms were also recorded. A
lack of efficacy was defined as study withdrawal of randomized
patients because of asthma exacerbations requiring treatment with
medications other than inhaled albuterol, inadequately controlled
asthma (clinical exacerbation, intolerable or incapacitating symp-
toms, or frequent nighttime awakenings), morning PEF of less
than 80% of screening level on any 2 consecutive days, PEF of
less than 70% of screening level on any 2 consecutive days, or
albuterol use of more than 8 actuations per day on more than 3
consecutive days. Each patient’s quality of life was assessed with
the Juniper Asthma Quality of Life Questionnaire (AQLQ),
self-administered by patients at randomization, week 4, and
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TABLE I. Baseline demographics and asthma characteristics of the ITT population

Placebo Cicso CIC160 CIC320 Overall
Variable (n = 249) (n = 257) (n = 250) (n = 255) (n =1011)
Sex, n (%)
k Male 99 (40) 105 (41) 97 (39) 112 (44) 413 (41)
5 Female 150 (60) 152 (59) 153 (61) 143 (56) 598 (59)
= g Mean age (y) 36.9 36.2 36.4 36.8 36.6
g o Race, n (%)
'3" (3 White 217 (87.1) 224 (87.2) 214 (85.6) 224 (87.8) 879 (86.9)
g g Black 19 (7.6) 18 (7.0) 24 (9.6) 20 (7.8) 81 (8.0)
= 0 Other 13 (5.2) 15 (5.8) 12 (4.8) 11 4.3) 51 (5.0)
: Mean duration 17.34 18.92 19.94 18.61 18.71
g_ of asthma (y)
Mean (SE) FEV, (L) 2.45 (0.04) 2.42 (0.04) 2.40 (0.03) 2.48 (0.04) 2.44 (0.02)
Mean (SE) FEV, 71.42 (0.53) 70.82 (0.55) 70.90 (0.52) 70.64 (0.52) 70.94 (0.27)

(% predicted)

Mean (SE) morning PEF 367.43 (6.05) 362.26 (5.91) 354.80 (5.20) 37141 (5.63) 364.01 (2.86)

(L/min)

Mean (SE) evening PEF 384.56 (6.25) 379.32 (6.25) 368.64 (5.23) 388.02 (5.90) 380.16 (2.97)
(L/min)

Mean (SE) 24-h asthma 2.70 (0.09) 2.62 (0.09) 2.52 (0.10) 2.67 (0.09) 2.63 (0.05)
symptom score*

Mean (SE) albuterol use 3.17 (0.16) 3.21 (0.16) 3.05 (0.16) 3.20 (0.16) 3.16 (0.08)
(puffs per day)

Mean (SE) nighttime 0.32 (0.03) 0.34 (0.04) 0.25 (0.03) 0.27 (0.03) 0.30 (0.02)
awakeningst

Mean AQLQ score 4.77 4.55 4.72 4.68 —

*Qverall asthma symptom scores recorded twice daily before measuring morning and evening PEF.

TNighttime awakenings caused by asthma symptoms and albuterol use.

week 12 (or last observation carried forward [LOCF]) at the
clinic.

Safety assessments

Patients recorded AEs during the study until 14 days after the last
dose of study medication. Oropharyngeal examinations were per-
formed at baseline and each clinic visit. Cultures for Candida species
were performed to confirm diagnosis of suspected fungal infection.
Positive cultures were reported as oral candidiasis. Routine clinical
laboratory tests and physical examinations were performed.

Patients at selected centers had to meet hypothalamic-pituitary-
adrenal (HPA) axis eligibility criteria: screening morning serum
cortisol level of 5 wg/dL or greater preceding low-dose (1 png)
cosyntropin stimulation and screening serum cortisol level of
18 pg/dL or greater at 20, 30, or 60 minutes after stimulation or,
for female subjects taking oral contraceptives or hormone therapy, an
increase in serum cortisol level of 7 pwg/dL or greater at the same time
intervals. Levels of 24-hour urine cortisol (n = 176) and serum
cortisol (before and after stimulation with 1 g of cosyntropin, n =
179) collected at screening-baseline and week 12 were evaluated by
using standard methods. >

Statistical analysis

Analysis was based on the intent-to-treat (ITT) population (ran-
domized patients who received >1 dose of double-blind study
medication with a valid baseline and >1 postbaseline measurement
of the primary efficacy analysis variable, FEV). The primary varia-
ble was analyzed by using an analysis of covariance model of change
from baseline to week 12 (or LOCF), with factors for treatment,
pooled center, previous therapy, baseline FEV, age, and sex as cova-
riates. Primary comparisons were performed between the ciclesonide
doses and placebo in a step-down fashion, starting with the highest

dose at alevel of significance of an « value of .05. Analyses of change
from baseline at each visit and study end point (LOCF) and the anal-
ysis of covariance model were used for the secondary analysis varia-
bles (FEV; percent predicted, morning and evening PEF, 24-hour
asthma symptom score, daily albuterol use, and nighttime awakenings).
Analysis of withdrawal rates and the Kaplan-Meier analysis of time to
withdrawal (days since date of randomization) were conducted by
using the Fisher exact test and the log-rank test, respectively. AEs
and other safety data were summarized by using the safety population
(randomized patients who received >1 dose of study medication).

RESULTS
Demographics

Of the 2152 screened patients, 1015 (526 in one study
and 489 in the other) were randomized. Four patients were
excluded from the ITT population because of a lack of a
baseline or postbaseline FEV; measurement. Baseline
demographics were comparable between groups (Table I).

Forty-six patients from the ITT population had a
baseline FEV; of less than 60% of predicted value: 15
receiving CIC80 (28.9% to 59.9%), 9 receiving CIC160
(54.3% to0 59.8%), 10 receiving CIC320 (52.8% to 59.6%),
and 12 receiving placebo (47.7% to 59.9%).

Efficacy

Pulmonary function. Ciclesonide provided superior
and sustained control in FEV versus placebo (P < .0007).
Onset of action was observed by week 1 (Fig 1). FEV, im-
provements were noted at the end of the 24-hour dosing
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FIG 1. Mean change from baseline to week 12 (LOCF) in FEV, (ITT population). P < .0007 for all ciclesonide
groups versus the placebo (PBO) group at week 1 through week 12.

Mean change (+ SE) from baseline to
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FIG 2. Mean change from baseline to week 12 (LOCF) in morning PEF (ITT population). P < .0207 for all
ciclesonide groups versus the placebo (PBO) group at week 1 through week 8; P < .0008 for all ciclesonide

groups versus the placebo group at week 12.

interval (trough) and before morning administration of
study medication.

All ciclesonide groups showed statistically significant
and early and sustained improvements at weeks 1 through
12 in morning PEF versus the placebo group (P < .0207),
with onset of action by week 1 (Fig 2). The CIC160 group
displayed greater numeric improvements in morning PEF
than the CIC320 group, which were not statistically signif-
icant (Table II).

Improvements in FEV, percent predicted and even-
ing PEF were consistent with those observed for FEV,
and morning PEF, respectively, and demonstrated that
ciclesonide was more effective than placebo (Table
II). The CIC160 group displayed numerically greater im-
provements in evening PEF, which were not statistically
different from those of the CIC320 group (Table II).

Symptoms. All ciclesonide groups demonstrated sig-
nificant and sustained improvements in 24-hour asthma
symptom scores versus the placebo group (P < .0002,

Table II). Daily albuterol use was significantly reduced
in all ciclesonide groups but increased in the placebo
group (P < .0001, Table II). Likewise, ciclesonide
groups exhibited significant and sustained reductions in
nighttime awakenings versus the placebo group (P <
.0001, Table II). Statistically significant increases in over-
all AQLQ scores from baseline to study end (LOCF) were
also observed for all 3 ciclesonide doses versus placebo
(P < .0001, Table II).

Significantly fewer ciclesonide-treated patients discon-
tinued because of a lack of efficacy (6.7% to 9.7%) versus
placebo-treated patients (25%) (P < .0001); time to with-
drawal because of a lack of efficacy was longer for patients
in the ciclesonide groups (P < .0001 vs placebo, Fig 3).

Safety

AEs. The frequency of overall treatment-emergent
AEs was comparable between groups (ciclesonide, 57.6%
to 59.5%; placebo, 59.9%). Likewise, the frequency of
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TABLE Ill. Primary efficacy and key secondary variables: Mean + SE change from baseline to end of study

(ITT population)*

Placebo group CIC80 group CIC160 group CIC320 group
Variable (n = 249) (n = 257)t (n = 250)1 (n = 255)t
FEV, (L) 0.17 = 0.03 0.28 + 0.03% 0.29 = 0.03% 0.31 = 0.03%
FEV| (% predicted) 447 = 0.69 8.07 = 0.688§ 8.24 = 0.698§ 8.45 * 0.688
Morning PEF (L/min) —1.70 £ 2.74 10.93 = 2.70|| 21.06 = 2.74|| 17.22 = 2.71||
Evening PEF (L/min) 1.48 = 2.54 9.89 + 2,509 18.06 *+ 2.549 14.59 = 2.519
24-h asthma symptom score —0.15 = 0.08 —0.58 = 0.08# —0.70 = 0.08# —0.61 = 0.08#
Albuterol use (puffs per day) 042 = 0.14 —0.86 £ 0.14%* —1.02 = 0.14%* —1.04 £ 0.14%*
Nighttime awakenings (n/night){ 0.07 = 0.03 —0.08 £ 0.03%* —0.16 = 0.03** —0.13 £ 0.03%*
AQLAQ score (overall) 0.14 = 0.06 0.50 = 0.06%* 0.61 = 0.06%* 0.69 = 0.06%*

*Values are presented as least-squares mean * SE.

Fn values reflect FEV, population (n values for other parameters were comparable).
TP < .0007; §P < .0002; ||P < .0008; P < .0162; #P < .0002; **P < .0001 (all P values vs placebo).
TfNighttime awakenings caused by asthma symptoms and albuterol use: overall asthma symptom scores recorded twice daily before measuring morning and

evening PEF.

possibly related treatment-emergent AEs was low and
comparable between treatment groups (ciclesonide, 1.9%
to 5.2%; placebo, 5.2%). Frequencies of oral candidiasis
(ciclesonide, 0% to 1.6%; placebo, 0.4%), pharyngitis
(ciclesonide, 4.0% to 5.4%; placebo, 5.2%), cough (cicle-
sonide, 0.8% to 1.6%; placebo, 2.0%), and hoarseness
(ciclesonide, 0% to 0.8%; placebo, 0.4%) were low and
comparable between groups.

Fewer ciclesonide-treated patients exhibited asthma-
aggravated AEs versus placebo-treated patients (cicleso-
nide, 2.4% to 6.2%; placebo, 16.7%). More patients in the
placebo group (14.3%) discontinued because of asthma-
aggravated AEs compared with those in any of the
ciclesonide groups (2.7% to 3.9%).

HPA-axis evaluations. Mean baseline values of peak
serum cortisol were comparable between groups, includ-
ing the placebo group (ciclesonide, 24.66-27.78 p.g/dL;
placebo, 26.93 pg/dL). Ciclesonide had no effect on peak
serum cortisol levels after low-dose (1 pwg) cosyntropin
stimulation after 12 weeks of treatment versus levels
observed in the placebo group (P = .3673, Fig4). No trend
for greater reduction in cosyntropin response was ob-
served in the ciclesonide groups versus the placebo group.

Likewise, mean baseline 24-hour urinary-free cortisol
levels corrected for creatinine were comparable between
groups, including the placebo group (ciclesonide, 0.0129-
0.0179 pg/mg; placebo, 0.0151 wg/mg). Ciclesonide had
no effect on 24-hour urinary-free cortisol levels after 12
weeks versus the placebo group (ciclesonide, —0.0013 =
0.003 t0 0.0033 = 0.003 pg/mg; placebo, 0.0009 = 0.003
pg/mg; all mean * SE; P > .5118).

Laboratory evaluations. For all groups, mean baseline
and end point values for all laboratory analyses were
within the normal range.

DISCUSSION

Ciclesonide, 80 to 320 g, administered once daily in
the morning improved lung function in patients with mild-
to-moderate persistent asthma. Significant improvements

of 110 to 140 mL were observed in FEV, change from
baseline to end point in all ciclesonide groups compared
with the placebo group. Changes in FEV, were observed
by week 1 (the first data point after treatment initiation)
and were sustained throughout the study. Significant im-
provements were also noted in FEV, percent predicted
(3.60% to 3.98%), morning PEF (12.63-22.76 L/min),
and evening PEF (8.41-16.58 L/min) versus the placebo
group.

Symptomatic relief, assessed by nighttime awaken-
ings, was superior for the ciclesonide groups versus the
placebo group. Furthermore, all ciclesonide groups
showed a reduction in 24-hour asthma symptom scores
(0.43-0.55) and daily albuterol use (1.28-1.46 puffs)
versus the placebo group. Ciclesonide-treated patients
also experienced improvements in the overall AQLQ
score. Parallel to these results, morning or evening
administration of ciclesonide has been found to be equally
efficacious in a separate study of patients with mild-
to-severe asthma.?® Findings from similar studies with
subjective parameters have also been observed with FP
at doses up to 500 g twice daily and budesonide at doses
up to 400 g twice daily in patients with mild-to-moderate
asthma.?”?* With the exception of budesonide (a step
down to once-daily dosing) and mometasone furoate
(recently approved), there are no other approved ICSs
with this type of dosing.

The efficacy of ciclesonide once-daily dosing re-
ported here might reflect a combination of notable phar-
macokinetic and pharmacodynamic properties of this
particular corticosteroid. The active metabolite, des-CIC,
has high receptor affinity and forms reversible lipid
conjugates within the lung.13’15'17 Lipid conjugation is
speculated to prolong lung residence time, leading to
a longer duration of action and possibly less frequent
dosing. Budesonide liposomal DPI also undergoes lipid
conjugation and has been reported to have a prolonged
lung residence time.”

Many of the currently available ICSs are associated
with systemic and oropharyngeal AEs, which can add to
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the disease burden and further increase the risk of long-
term treatment nonadherence.”'>* In this study safety
measurements of ciclesonide at all doses were comparable
with placebo, with no effect on the HPA axis, as assessed
on the basis of urinary or stimulated cortisol levels after
12 weeks of treatment. These findings support results
from studies of patients with asthma and healthy volunteers
with ciclesonide, including doses of up to 640 pg twice
daily.®'->* The lack of HPA-axis suppression is consistent
with the low oral bioavailability (<1%), high serum
protein binding (approximately 99%), high apparent
systemic clearance, and high first-pass metabolism of
des-CIC."!

The incidence of oropharyngeal AEs after 12 weeks
of treatment with ciclesonide was comparable with that
observed with placebo. Similar results have been reported
in previous studies, including ciclesonide at doses of up to
640 p.g.*>® This might be due to ciclesonide’s reduced
oral deposition of and its low conversion rate to des-CIC
in the oropharynx.'"’

Fewer ciclesonide-treated patients discontinued the
study for any reason, including a lack of efficacy versus
placebo (P < .0001). Ciclesonide-treated patients exhi-
bited fewer asthma-aggravated AEs compared with those
in the placebo group, who were more likely to drop out
because of a worsening of disease. Furthermore, a dose-
ordered trend was observed, with the highest ciclesonide
group (CIC320) exhibiting the fewest asthma-aggravated
AEs.

In this study once-daily morning administration of
ciclesonide 80 to 320 g improved lung function and
asthma symptoms in patients with mild-to-moderate per-
sistent asthma. Ciclesonide treatment was well tolerated
and resulted in a low incidence of oropharyngeal AEs,
with no effect on HPA-axis function at any dose level.

REFERENCES

1. Global Initiative for Asthma. National Institutes of Health, National
Heart, Lung and Blood Institute. Available at: www.ginasthma.com.
Accessed January 2005.

T
c
]
2
w
o
[
o
8
T
]
£
-
e
w
<

-
[~
[T
£

=
o
9

-



http://www.ginasthma.com

=
o
0
g
3
(1]
=
2

pup sisouBbpip bwyisy

1212 Pearlman et al

o0

20.

. National Asthma Education and Prevention Programme. Expert panel

report: guidelines for the diagnosis and management of asthma update on
selected topics 2002. National Institutes of Health, National Heart, Lung
and Blood Institute. J Allergy Clin Immunol 2002;110(suppl):S142-219.

. Bronchial asthma, Fact sheet no. 206. Geneva: World Health Organiza-

tion; 2000.

. National Institutes of Health. National Asthma Education and Prevention

Programme. Expert panel report: guidelines for the diagnosis and
management of asthma. Bethesda (MD): National Institutes of Health;
1997. NIH publication no. 97-4051.

. British Thoracic Society/Scottish Intercollegiate Guidelines Network.

British guidelines on asthma management: a national clinical guideline.
Thorax 2003;58:1-94.

. Georgitis J. The 1997 asthma management guidelines and therapeutic

issues relating to the treatment of asthma. Chest 1999;115:210-7.

. Allen DB, Bielory L, Derendorf H, Dluhy R, Colice GL, Szefler SJ.

Inhaled corticosteroids: past lessons and future issues. J Allergy Clin
Immunol 2003;112(suppl):S1-40.

. Cave A, Arlett P, Lee E. Inhaled and nasal corticosteroids: factors affecting

the risks of systemic adverse effects. Pharmacol Ther 1999;83:153-79.

. Lipworth BJ. Systemic adverse effects of inhaled corticosteroid therapy: a

systematic review and meta-analysis. Arch Intern Med 1999;159:941-55.

. Roland NJ, Bhalla RK, Earis J. The local side effects of inhaled cortico-

steroids: current understanding and review of the literature. Chest 2004;
126:213-9.

. Richter K, Kanniess F, Biberger C, Nave R, Magnussen H. Comparison

of the oropharyngeal deposition of inhaled ciclesonide and fluticasone
propionate in patients with asthma. J Clin Pharmacol 2005;45:146-52.

. Dubus JC, Marguet C, Deschildre A, Mely L, Le Roux P, Brouard J,

et al. Local side-effects of inhaled corticosteroids in asthmatic children:
influence of drug, dose, age, and device. Allergy 2001;56:944-8.

. Dietzel K, Engelstatter E, Keller A. Ciclesonide: an on-site-activated

steroid. Prog Respir Res 2001;31:91-3.

. Mealy NE, Bayes M, Castaner J. Ciclesonide. Drugs of the Future 2001;

26:1033-9.

. Nave R, Fisher R, Zech K. In vitro metabolism of ciclesonide in the

human lung and liver as determined by use of precision-cut tissue slices
[abstract]. Am J Respir Crit Care Med 2003;167:A771.

. Nave R, Hummel RP, Wohlsen A. The active metabolite of ciclesonide,

desisobutyryl-ciclesonide forms highly lipophilic fatty acid conjugates in
precision-cut rat lung slices [abstract]. Am J Respir Crit Care Med 2004;
169:A91.

. Nave R, Meyer W, Fuhst R, Zech K. Formation of fatty acid conjugates

of ciclesonide-active principle in the rat lung after 4-week inhalation of
ciclesonide. Pulm Pharmacol Ther 2005;18:390-6.

. Drollmann A, Hasselquist BE, Boudreau RJ. Ciclesonide shows high

lung deposition in 2D- and 3D-imaging [abstract]. Am J Respir Crit
Care Med 2002;165:A188.

. Rohatagi S, Luo Y, Shen L. Protein binding and its potential for eliciting

minimal systemic side effects with a novel inhaled corticosteroid, cicle-
sonide. Am J Ther 2005;12:201-9.
Rohatagi S, Arya V, Zech K, Nave R, Hochhaus G, Jensen BK, et al.
Population pharmacokinetics and pharmacodynamics of ciclesonide.
J Clin Pharmacol 2003;43:365-78.

21.

22.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34,

35.

36.

37.

J ALLERGY CLIN IMMUNOL
DECEMBER 2005

Nave R, Bethke TD, Van Marle SP, Zech K. Pharmacokinetics of
[(14)c]ciclesonide after oral and intravenous administration to healthy
subjects. Clin Pharmacokinet 2004;43:479-86.

American Thoracic Society. Standardization of spirometry. 1994 Update.
Am J Respir Crit Care Med 1995;152:1107-36.

. Juniper EF, Guyatt GH, Ferrie PJ, Griffith LE. Measuring quality of life

in asthma. Am Rev Respir Dis 1993;147:832-8.

. Casale TB, Nelson HS, Stricker WE, Raff H, Newman KB. Suppression

of hypothalamic-pituitary-adrenal axis activity with inhaled flunisolide
and fluticasone propionate in adult asthma patients. Ann Allergy Asthma
Immunol 2001;87:379-85.

Ringdal N, Lundback B, Alton M, Rak S, Eivindson A, Bratten G,
et al. Comparable effects of inhaled fluticasone propionate and budeso-
nide on the HPA-axis in adult asthmatic patients. Respir Med 2000;94:
482-9.

Postma DS, Sevette C, Martinat Y. Treatment of asthma by inhaled
corticosteroid ciclesonide given either in the morning or evening. Eur
Respir J 2001;17:1083-8.

Chervinsky P, van As A, Bronsky E, Dockhorn R, Noonan M, LaForce
C, et al. Fluticasone propionate aerosol for the treatment of adults with
mild to moderate asthma. J Allergy Clin Immunol 1994;94:676-83.
Fernandes AL, Faresin SM, Amorim MM, Fritscher CC, Pereira CA,
Jardim JR. Inhaled budesonide for adults with mild-to-moderate asthma:
a randomized placebo-controlled, double-blind clinical trial. Sao Paulo
Med J 2001;119:169-74.

Joshi M, Misra AN. Pulmonary disposition of budesonide from liposomal
dry powder inhaler. Methods Find Exp Clin Pharmacol 2001;23:531-6.
Rand CS. Patient and regimen-related factors that influence compliance
with asthma therapy. Eur Respir Rev 1998;8:270-4.

Weinbrenner A, Huneke D, Zschiesche M. Circadian rhythm of serum
cortisol after repeated inhalation of the new topical steroid ciclesonide.
J Clin Endocrinol Metab 2002;87:2160-3.

Szefler S, Rohatagi S, Williams J, Lloyd M, Kundu S. Ciclesonide,
a novel inhaled steroid, does not affect HPA-axis function in patients
with moderate-to-severe persistent asthma. Chest 2005;128:1104-14.
Derom E, Van De Velde V, Marissens S, Engelstaetter R, Vincken
W, Pauwels RA. Effects of inhaled ciclesonide and fluticasone propi-
onate on cortisol secretion and airway responsiveness to adenosine
5'monophosphate in asthmatic patients. Pulm Pharmacol Ther 2005;
18:328-36.

Lee DKC. Airway and systemic effects of hydrofluoroalkane formula-
tions of high-dose ciclesonide and fluticasone in moderate persistent
asthma. Chest 2005;127:851-60.

Engelstaetter R, Steinijans V, Wurst W. Low incidence of oropharyngeal
adverse events in asthma patients treated with ciclesonide: results from a
pooled analysis [abstract]. Am J Respir Crit Care Med 2004;169:A92.
Banerji D, Szcwarcberg J, Fish J, Kundu S, Williams J, Hamedani P.
Ciclesonide and placebo have similar incidence of oropharyngeal adverse
events in adolescent/adult and pediatric asthma patients: results from
pooled analyses. Allergy Asthma Proc 2004;25:P206.

Nave R, Zech K, Bethke TD. Oropharyngeal deposition of inhaled
ciclesonide and budesonide in healthy subjects [abstract]. J Allergy
Clin Immunol 2003;111:A606.

Correction

With regard to the September 2005 editorial entitled ““Are inhaled corticosteroids taken during
pregnancy harmless?”” (2005;116:501-2): In the first lines of the second and third paragraphs, Dr Ludmila
Bakhireva’s last name was misspelled. Our apologies to Dr Bakhireva.
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