CLINICAL TRIALS

The New Topical Steroid Ciclesonide
Is Effective in the Treatment
of Allergic Rhinitis

Bernhard M. W. Schmidt, MD, Wolfgang Timmer, MD, Anette C. Georgens,
Monika Hilt, Catherine Mattinger, MD, Wilhelm Wurst, MD,
Karl Hormann, MD, and Martin Wehling, MD

A randomized, placebo-controlled, double-blind crossover
study was performed to investigate the efficacy of ciclesonide
nasal spray in allergic rhinitis at the dose level of 200 ug per
nostril. Twenty-four subjects (13 males, 11 females; median
age: 28 years) with a history of allergic rhinitis but free of
symptoms at screening entered the study. Ciclesonide and pla-
cebo were given for 7 days each with a washout period of at
least 14 days in between. In both treatment periods, controlled
intranasal allergen provocation with pollen extracts was per-
formed on the 2 days before start of treatment (days -2 and 1)
and on all treatment days (days 1 to 7) about 2 hours after
administration of the study medication. At 5 and 30 minutes

after each allergen provocation, rhinal airflow was measured
by anterior rhinomanometry, and the subjective symptoms of
obstruction, itching, and rhinorrhea were assessed by means
of a standardized visual analog scale. Rhinal airflow
improved significantly from day 5, while the subjective symp-
tom of obstruction improved from day 2. Itching and rhinor-
rhea also improved significantly. The local and systemic
tolerability of ciclesonide nasal spray was excellent. The
results of this study clearly indicate that the new topical ster-
oid ciclesonide is effective in the treatment of allergic rhinitis
without producing local or systemic side effects.
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[lergic rhinitis isa common disease that is charac-

terized by nasal obstruction, itching, rhinorrhea,
and eye symptoms. Allergic rhinitis can occur season-
ally and in a perennial form. Seasonal allergic rhinitis
is triggered mainly by natural pollen exposure, while
perennial allergic rhinitis may be caused by various
environmental allergens. After exposure to a specific
antigen, mediators such as prostaglandin D2, leukotri-
ene E4, tryptase, and histamine are released during an
early allergic reaction, which causes sneezing, nasal
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blockage, and rhinorrhea. After improvement of symp-
toms, a late-phase reaction may typically occur
between 3.5 and 8.5 hours after allergen provocation.’
Allergic inflammation in the nose is mainly due to
recruitment of eosinophils and metachromatic cells.?
Human allergen-induced responses in the nose are
used as a suitable model for allergic inflammation.**

Allergic rhinitis affects 8% to 24% of the population
in the industrialized countries.>® In patients suffering
from allergic rhinitis, the health-related quality of life
is frequently impaired. When complete allergen avoid-
ance is impossible, pharmacotherapy should be initi-
ated. The International Rhinitis Management Group
recommends a symptom-guided approach to the phar-
macotherapy of allergic rhinitis.” Topical intranasal
steroids provide rapid relief of symptoms of seasonal
allergic rhinitis with minimal side effects. Therefore,
they are considered first-line treatment for this dis-
ease. Immunotherapy is only recommended when
pharmacotherapy does not lead to satisfactory relief of
symptoms.”®
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Figure 1. Structural formula of ciclesonide.

Ciclesonide is a new steroid under clinical develop-
ment. The ciclesonide molecule has a chiral center in
the acetal side chain. The two epimers of the com-
pound are clearly different in their receptor affinities
and metabolization rates. The R-epimer of ciclesonide
(Figure 1) has a considerably higher binding affinity to
the glucocorticoid receptor as compared to the
S-epimer, and therefore only R-ciclesonide is devel-
oped for clinical use. This separation of epimers can be
regarded as an essential progress in the development
of topical steroids. In vivo, ciclesonide represents a
prodrug that is cleaved locally to achieve topical
effects.

The safety and tolerability of ciclesonide have been
examined in a variety of preclinical tests investigating
acute and chronic toxicity in different species. The
anti-inflammatory potency of ciclesonide has been
shown in various functional in vitro studies (e.g., inhi-
bition of concanavalin A-induced proliferation of rat
spleen cells) and in various preclinical in vivo inflam-
mation models such as the rat cotton pellet test.
Ciclesonide was very well tolerated when adminis-
tered to healthy subjects in clinical phase | studies,
and suppression of the endogenous cortisol release
was minimal.

From the preclinical findings, it was presumed that
administration of ciclesonide shows high local effi-
cacy in patients with allergic rhinitis while systemic
side effects are minimized. Therefore, the present
study investigated whether intranasal administration
of ciclesonide attenuates the symptoms of allergic
rhinitis as compared to placebo. Secondary objectives
were safety and local tolerability.

CLINICAL TRIALS

From the safety and efficacy evaluations of preclini-
cal tests, it was concluded that 200 mg ciclesonide per
nostril would be a reasonable dosage for intranasal
administration in subjects with allergic rhinitis.

METHODS
Overall Study Design

The study was conducted as a randomized, placebo-
controlled, double-blind, two-period crossover trial.
Ciclesonide and placebo were given for 7 days each.
Both treatment periods were separated by a washout
period of at least 14 days. Controlled intranasal aller-
gen provocation with commercially available pollen
extracts was performed on the 2 days before the start of
the respective treatment periods (study days -2 and
-1) and on all treatment days (study days 1 to 7) about
2 hours after administration of the study medication.
At 5 minutes and 30 minutes after the allergen chal-
lenge, the rhinal airflow was measured by rhinoma-
nometry, and the subjective symptoms of obstruction,
itching, and rhinorrhea were assessed by means of a
standardized visual analog scale as described below.
The two different assessment time points were chosen
because of the known variability in the time courses of
the patients’ response to the allergen challenge.

Subjects
Twenty-four subjects (13 males, 11 females) with a

history of allergic pollen rhinitis but free of symptoms
at screening entered the study and were randomly
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allocated to the two treatment sequences (ciclesonide/
placebo, placebo/ciclesonide), which comprised 12
subjects each. The median age of the study partici-
pants was 28 years, and their median body weight was
76 kg.

Inclusion criteria were the following: history of sea-
sonal allergic rhinitis, positive skin prick test, reduc-
tion of mean rhinal airflow after allergen provocation
by at least 25% measured by rhinomanometry, and age
between 18 and 45 years. Exclusion criteria were the
following: any active disease or relevant abnormalities
as ascertained in a prestudy examination, abnormal
ENT (ear, nose, and throat) status (e.g., relevant sep-
tumdeviation), symptoms of allergic rhinitis at screen-
ing, history of asthma attacks or severe anaphylactic
reactions, any history of drug allergy, any medication
no more than 2 weeks before the start of the study, and
topical or systemic antiallergic medication, including
steroids or decongestive nose drops no more than 4
weeks before the study. Subjects were not allowed to
smoke more than 10 cigarettes per day or to drink alco-
hol or coffee excessively. In addition, the following
exclusion criteria were taken into account for women:
no reliable contraception in the cycle before the study;,
during the study period, and the cycle after the study
(only IUD or registered hormonal contraceptives were
allowed); pregnancy; or lactation period.

Screening Procedure and Allergen Provocation

All subjects underwent a comprehensive medical
examination no more than 2 weeks prior to inclusion
into the study. This screening examination comprised
medical history and physical examination, including
nose and throat, 12-lead ECG, body temperature, clini-
cal laboratory parameters, and a skin prick test using a
standard battery of 20 common aeroallergens. Only in
case of positive skin prick test was a rhinomanometry
carried out to obtain a baseline rhinal flow value, and
immediately afterward controlled antigen delivery
with commercially available pollen extracts (Aller-
gopharma Joachim Ganzer KG, Reinbek, Germany) was
performed by spraying two puffs of the pollen suspen-
sion in each nostril. The pollen extracts were prepared
individually for each subject by choosing the one or
two allergens that had evoked a major reaction in the
skin prick test during the screening examination. For a
particular subject, the same kind of allergen was used
during the whole study. Nasal congestion was objec-
tively assessed by standardized rhinomanometry
using commercially available equipment (manufac-
turer: Allergopharma Joachim Ganzer KG, Reinbek,
Germany). Theright nostril was generally tested before
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the left one. Rhinal airflow was determined as the sum
of both values obtained at a pressure difference of 150
Pa. The rhinal flow values at 5 and 30 minutes after the
allergen provocation were averaged prior to further
analysis. The percentage fall between the predose
value (i.e., theresulting value for both nostrils) and the
averaged value after allergen provocation served as
inclusion criterion. A subject was only included into
the study if the rhinal flow decreased by at least 25%
after allergen provocation at screening. In case a par-
ticular allergen that had produced a major reaction in
the prick test failed to cause a nasal reaction, and if the
result of the skin prick test had shown multiple sensi-
tivity, the nasal provocation test could have been
repeated with another allergen that had caused a major
skin reaction in the prick test.

Study Medication

Ciclesonide was administered using pressurized
metered dose inhalers (MDI) with an attached nasal
adapter. Each puff of released aerosol contained 200 pg
ciclesonide. Placebo was administered using a device
of identical appearance to facilitate the double-blind
conduct of the study.

No concomitant medication was allowed during the
study, except for the treatment of severe headache for
which a limited amount of paracetamol (up to 1 g per
day) might be taken.

Course of the Study

In each treatment period, the study medication was
administered for 7 consecutive days (study days 1 to
7) at about 8:00 a.m. in the presence of the investiga-
tor. One puff of aerosol containing 200 pg ciclesonide
or placebo was given into each nostril. The subjects
had to breathe in continuously while the puff was
released. Controlled antigen delivery was performed
at 10:00 a.m. for 9 consecutive days (study days -2 to
7) in each study period by spraying two puffs of the
pollen suspension into each nostril. At 5 and 30 min-
utes after each allergen provocation, subjective nasal
symptoms (obstruction, itching, rhinorrhea) were
evaluated, and rhinomanometric measurements were
performed.

The three subjective symptoms were assessed by
means of a standardized visual analog scale. An ade-
quate position had to be marked by the subjects on a
line between the two limits "not in existence” and
“very strong.” The length of the line was 10 cm, and a
score number (value between 0 and 10) was ascertained
by measuring the distance in cm from the beginning of
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the line (position "not in existence”) to the position
marked. At each measuring time point, the assess-
ment of the subjective findings, which comprised
both nostrils, was implemented prior to the rhinoma-
nometric measurements because the local manipula-
tion might have temporarily influenced the outcome
of nasal symptoms.

Safety and local tolerability of ciclesonide were
assessed by continuous recording of adverse events
and by safety measurements at final check. The
poststudy examination, including an ENT check, was
performed no more than 2 weeks after the end of the
clinical part of the study.

The volunteers visited the study site at about 9:45
a.m. on study days -2 and -1 and at about 7:45 a.m. on
study days 1 to 7 in both treatment periods. The study
was conducted under controlled conditions. A physi-
cian was on duty during the entire study course. Before
the subjects left the ward at about 11:00 a.m., the state
of good health was confirmed by the responsible
investigator.

Biostatistical Methods

The primary variable for confirmative biostatistical
analysis was the rhinal airflow determined by rhino-
manometry. To establish comparability of the pretreat-
ment values, 90% confidence limits for the ciclesonide/
placebo ratios of population medians were compared
with conventional equivalence acceptance limits of
0.80to 1.25°"° on days -2 and -1. On treatment days 1
to 7, the comparison of the rhinal airflow was done by
means of the analysis of variance (ANOVA) for the
two-treatment, two-period crossover design after loga-
rithmic transformation. Geometric means and two-
sided 95% confidence intervals were presented for the
respective ciclesonide/placebo ratios in addition to
hypothesis testing. Treatment differences on the 7
days were tested by means of a closed testing proce-
dure without need to adjust the a-level:" first day 7
and, if there was a significant difference between
ciclesonide and placebo, day 6, and so on backward to
day 1.

Secondary variables were the subjective nasal find-
ings of obstruction, itching, and rhinorrhea. Obstruc-
tion was analyzed in analogy to the rhinal flow as both
parameters provide information about the symptom
obstruction—rhinal airflow as an objective parameter
and the obstruction score as a subjective parameter.
For the itching and rhinorrhea scores ascertained on
study day 7, 95% confidence limits were calculated for
the difference ciclesonide-placebo using an additive
model. This evaluation was performed separately for
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the time points 5 minutes and 30 minutes after aller-
gen provocation since the itching and rhinorrhea
scores were generally lower at 30 minutes as compared
to 5 minutes (in contrast to rhinal airflow and the
obstruction score for which similar values were
obtained). No adjustment of the a-level was made for
the testing of these multiple secondary variables due to
their exploratory nature.

Results of safety measurements at pre- and final
check were analyzed in a merely descriptive manner.
Clinical laboratory data were presented on an individ-
ual basis and were marked according to the normal
ranges. Nature, incidence, intensity, and causality
assessment were reported for each adverse event.

In this crossover study, the intrasubject coefficient
of variation for the primary variable rhinal flow was
approximately 35%. The chosen sample size of N = 24
subjects was sufficient to ensure a power of 80% in cor-
rectly declaring a change of 20% versus placebo as
being significant at the 5% level, two-sided.

Organization of the Study

The study was conducted according to the revised
Declaration of Helsinki, in compliance with the Ger-
man Medicines Act and the requirements of good
clinical practice (GCP)." The subjects were given com-
prehensive verbal and written information about
objectives and possible risks of the study. They gave a
written informed consent before the start and had the
right to withdraw from the study at any time, even
without giving the reasons. The study protocol was
approved by the independent Ethics Committee of the
Faculty of Clinical Medicine Mannheim of the Univer-
sity of Heidelberg. The clinical part of the study was
conducted at the Mannheim University Hospital, Ger-
many. The study was sponsored by Byk Gulden Phar-
maceuticals, Konstanz, Germany.

RESULTS

All subjects completed the study according to proto-
col, and no subjects were replaced. The median per-
centage decrease in rhinal airflow after allergen
provocation at screening was 40% (range: 26%-84%).

Efficacy Analysis

The time courses of geometric mean rhinal flow values
(averages of 5 and 30 minutes) and SEM are plotted in
Figure 2. On study days -2 and -1 (run-in phase with
allergen challenge), the rhinal airflow was equivalent
between ciclesonide (geometric mean: 508 and 520
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Prestudy -2 1 1 2 3 4 5 6 7 (solid diamonds) and placebo (open dia-
monds). The prestudy values before (T>) and af-
Day ter (<) allergen challenge are inserted on the
left.

cm® s on days -2 and -1, respectively) and placebo
(501 and 490 cm®s™") as the respective 90% confidence
intervals of 0.86-1.19 and 0.92-1.23 were entirely
within the equivalence acceptance limits of 0.80 and
1.25. The respective geometric means for the
ciclesonide/placebo ratio were 1.01 on day -2 and 1.06
on day -1.

Onstudy days 5, 6, and 7, the geometric mean rhinal

Table | Geometric Mean (N = 24) of Rhinal
Airflow (cm®s™) (5 and 30 minutes averaged)
for Ciclesonide and Placebo and Geometric
Mean and 95% Confidence Limits for the
Ratio Ciclesonide/Placebo

Rhinal Airflow (cm®s™)

Geometric Mean Ciclesonide/Placebo

airflow was at least 30% higher under treatment with ~ Treatment — ) Geometric Mean
ciclesonide nasal spray as compared to placebo (Fig- Day Ciclesonide Placebo  (95% confidence limits)
ure 2, Table 1), and this effect was statistically signifi- 1 537 510 1.05 (0.87-1.27)
cant. For therhinal airflow values ascertained on study 2 540 468 1.15 (0.98-1.36)
days 1to 7, geometric means and 95% confidence lim- 3 497 480 1.04 (0.85-1.26)
its for the ratios ciclesonide/placebo are summarized 4 561 520 1.08 (0.89-1.30)
in Table I. Significant increases in rhinal flow (p < 5 583 447 1.30 (1.02-1.67)
0.05, two-sided) are reflected by 95% confidence inter- 6 615 452 1.36 (1.12-1.64)
vals that are entirely above 1. 7 589 454 1.30 (1.07-1.57)

The time courses of geometric mean scores and
SEM for the subjective symptom obstruction (averages
of 5 and 30 minutes) are plotted in Figure 3. The
obstruction score was equivalent on study day -1 as
the 90% confidence interval for the ratios ciclesonide/
placebo of 0.82-1.12 was entirely within the equiva-
lence acceptance limits of 0.80 and 1.25. On day -2,
the 90% confidence interval of 0.86-1.28 marginally
exceeded the upper equivalence acceptance limit of
1.25. However, in view of the higher variability of sub-
_jective assessments of nasal patency, a wider equiva-
lence range than the conventional one of 0.80-1.25
may be appropriate for the assessment of comparable
pretreatment scores. The respective geometric means
for the ciclesonide/placebo ratio were 1.05 on day -2
and 0.96 on day -1.
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Ciclesonide significantly (p < 0.05, two-sided)
reduced the obstruction score from study day 2 to
study day 7. This is reflected in 95% confidence inter-
vals for the ratios ciclesonide/placebo, which are
entirely less than 1 (Table I1).

On all study days from day 2, the median itching
and rhinorrhea scores during ciclesonide treatment
were below those obtained during placebo treatment
at either measuring time point. With increasing dura-
tion of treatment, the median itching and rhinorrhea
scores further declined under treatment with
ciclesonide. On all study days, higher median itching
scores were ascertained at 5 minutes rather than at 30
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Table Il Geometric Mean (N = 24) of the Subjective
Symptom Obstruction (5 and 30 minutes averaged)
for Ciclesonide and Placebo and Geometric Mean
and 95% Confidence Limits for the Ratio
Ciclesonide/Placebo

Obstruction
(symptom score)

Geometric Mean Ciclesonide/Placebo

Treatment Geometric Mean
Day Ciclesonide Placebo (95% confidence limits)
1 3.6 3.6 1.00 (0.76-1.32)
2 3.2 4.1 0.76 (0.64-0.91)
3 3.0 4.2 0.73 (0.59-0.89)
4 2.9 4.1 0.71 (0.56-0.917)
5 2.2 4.0 0.56 (0.41-0.75)
6 2.1 3.7 0.56 (0.42-0.76)
7° 1.9 4.1 0.48 (0.33-0.70)
a. N=23.

minutes after the allergen challenge, independent of
whether the subjects received placebo or the active
compound. On day 7, treatment with ciclesonide led
toasignificant improvement of itchingand rhinorrhea
both at 5 minutes and 30 minutes after the allergen
challenge (Table I11).

Safety and Local Tolerability

Safety measurements at final check revealed no clini-
cally significant findings. Individual and median

values of hematological and clinical chemistry
parameters remained essentially constant during the
study. Some minor deviations from the reference range
were without clinical relevance and remained within
the range commonly observed in clinical trials. The
following adverse events arose during the study in 1
subject each: lumbalgia, infectious rhinitis, biliary
pain, tonsillitis, and diarrhea. All adverse events were
considered to be not related to the study medication.
No signs of local mucosal irritation occurred.

DISCUSSION

Standardized measurement of rhinal airflow by rhino-
manometry is a common diagnostic method for the
quantitative assessment of impaired nasal ventilation,
and it is being increasingly used as a pharmacody-
namic model to evaluate the efficacy of newly devel-
oped antiallergic drugs. During this study, the rhinoma-
nometric measurements were performed according to
the recommendations given by the "Committee Report
on Standardization of Rhinomanometry.”* It has been
shown that the clinical efficacy of topical steroids
administered as nasal spray can be quantitatively
assessed by rhinomanometry;' the use of symptom
scores is also an accepted and common method."” A
significant correlation between the results of the sub-
_jective and objective assessment of nasal obstruction
has been shown,'® but there have also been reports that
the rhinomanometric measurements of nasal airflow
do not always reflect the patient’s sensation of nasal
obstruction." Therefore, in the present study, the inten-
sity of subjective nasal symptoms was determined in

Obstruction

Figure 3. Time course of obstruction score
(geometric mean and SEM, N = 24) after con-
trolled allergen challenge (5 and 30 minutes

averaged) before treatment (days -2 and -1)
and during treatment (days 1 to 7) with 400 ug
ciclesonide (solid circles) and placebo (open
circles).

CLINICAL TRIALS

1067

000006



SCHMIDT ET AL

Table 11l Mean (N = 24) Symptom Score for Itching and Rhinorrhea on Day 7 at 5 and 30 Minutes
and Mean and 95% Confidence Limits for the Difference Ciclesonide-Placebo
Symptom Score Mean
Symptom Time Ciclesonide Placebo Ciclesonide-Placebo Mean (95% confidence limits)
Itching 5 minutes 2.7 5.0 -2.3 (-3.1to0-1.5)
30 minutes 0.7 2.1 -1.4 (-2.4t0 -0.5)
Rhinorrhea 5 minutes 2.6 4.1 -1.5 (-2.7t0-0.4)
30 minutes 0.8 2.4 -1.6 (-2.6t0-0.7)

parallel to the rhinomanometric airflow measure-
ments because this complementary information may
provide a more reliable assessment of nasal symptoms
than the objective measurements alone.

Pharmacodynamic studies evaluating the efficacy
of newly developed antiallergic drugs in patients with
allergic rhinitis may be performed during the pollen
season, making use of the natural allergen exposure.®
Although this method has the advantage of evaluat-
ing nasal symptoms under the patient's usual living
conditions, it may result in systematic errors because
the concentration of airborne pollen grains may fluc-
tuate considerably during the trial period. A better
standardization of the study conditions can be
achieved by controlled antigen delivery during the
trial, which should be performed during the
allergen-free season to avoid additional exposure to
airborne allergens.' This study design is particularly
useful for afirst efficacy study with a new antiallergic
compound and was therefore chosen for the present
trial with ciclesonide.

Theresults of this double-blind, placebo-controlled
clinical trial are the first to indicate that the new topi-
cal steroid ciclesonide is effective in the treatment of
allergic rhinitis. A statistically significant increase of
the rhinomanometric-measured airflow was found
from the fifth day of treatment, while the subjective
impression of the alleviation of obstruction was
already significant from the second treatment day. Fur-
thermore, a statistically significant relief of the allergic
symptoms of itching and rhinorrhea was demon-
strated. The intensity of the early allergic symptoms
(itching and rhinorrhea) was generally more pro-
nounced at 5 minutes after allergen provocation than
30 minutes afterwards, independent of whether the
subjects received ciclesonide, placebo, or no treatment.
Obviously, the allergic symptoms of itching and rhi-
norrhea improve more quickly after allergen challenge
than nasal obstruction. Therefore, the quantification of
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itching and rhinorrhea at an early time point seems to
be particularly useful during a study testing drug effi-
cacy. It should be noted, however, that a significant
treatment effect of ciclesonide on itching and rhinor-
rhea could also be stated for the later assessment time
point of 30 minutes, even though the symptoms were
only mildly pronounced. These findings confirm high
drug efficacy and good reliability of data.

Topical treatment of allergic rhinitis with corticos-
teroids inhibits allergen-induced early and late nasal
responses;'® it is thought that the early phase of allergic
reaction is usually suppressed only after long-term
treatment, whereas the improvement of the late phase
is seen earlier. The surrogate parameter used in this
study, nasal obstruction, is a symptom of the early
phase; in contrast to former experiences, however, it
already improved on the second day of treatment. This
may underline the potent local efficacy of intranasal
ciclesonide in allergic rhinitis.

Adirectcomparison of the results of this study to lit-
erature data obtained with other steroids is difficult
because of substantial differences in the study designs.
Several points have to be taken into consideration—for
example, primary variables (objective/subjective assess-
ment of symptoms), sample size, allergen exposure
(natural/controlled), and overall statistical plan
(parallel-group design/crossover design). In the pres-
ent pilot study, the sample size was limited to 24
patients because of the highly standardized study con-
ditions, the method of controlled antigen delivery dur-
ing the allergen-free season, and the crossover design,
which allows intraindividual comparison of the active
compound and placebo.

A recently published comparative study on the
influence of long-term treatment with 200 ug flutica-
sone propionate once daily on nasal inflammation
parameters during the pollen season® also used symp-
tom scores for obstruction, itching, and rhinorrhea. The
evaluation of the subjective symptom scores confirmed
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the efficacy of fluticasone propionate in the treatment
of seasonal allergic rhinitis. The study also demon-
strated that circulating eosinophils and nasal eosino-
philia were significantly reduced. Comparable labora-
tory parameters were not investigated in the present
pilot study, but due consideration was given to the
objective measurement of rhinal airflow and to the
determination of the onset of the treatment effect of
ciclesonide. The onset of symptom relief during treat-
ment with triamcinolone acetonide was investigated
in 85 patients with ragweed-induced allergic rhinitis.*
Clinically apparent onset of action was defined as a
25% decrease in obstruction symptom scores from
baseline, which could already be stated after 1 day of
treatment. This early onset of action corresponds to
the results of the present study with ciclesonide.

Asciclesonide is highly effective in the treatment of
allergic rhinitis and leads to a rapid alleviation of
symptoms without producing systemic side effects, it
might be an alternative to oral antihistamines in the
treatment of allergic rhinitis.

REFERENCES

1. Garrelds IM, De Graaf-in't Veld T, Nahori MA, Vergaftig BB, van
Wijk RG, Zijlstra FJ: Interleukin-5 and eosinophil cationic protein in
nasal lavages of rhinitis patients. EurJPharmacol 1995;275:295-300.
2. Pipkorn U, Karlsson G, Enerback L: The cellular response to hu-
man allergic mucosa to natural allergen exposure. J Allergy Clin Im-
munol 1988;82:1046-1054.

3. van Wijk RG, Zijlstra FJ, van Toorenenbergen AW, Vermeulen A,
Dieges PH: An isolated early response after nasal allergen challenge
is sufficient to induce nasal hyperreactivity. Ann Allergy 1992;69:43.
4. Day JH, Buckeridge DL, Clark RH, Briscoe MP, Phillips R: A ran-
domized, double-blind, placebo-controlled, controlled antigen de-
livery study of the onset of action of aerosolized triamcinolone
acetonide nasal spray in subjects with ragweed-induced allergic
rhinitis. J Allergy Clin Immunol 1996;97:1050-1057.

5. Kozma CM, Sadik MK, Watrous ML: Economic outcomes for the
treatment of allergic rhinitis. PharmacoEconomics 1996;10:4-13.

CLINICAL TRIALS

6. Sibbald B, Rink E: Epidemiology of seasonal and perennial rhinitis:
clinical presentation and medical history. Thorax 1991,46:895-901.
7. International Rhinitis Management Group: International consen-
sus report on the diagnosis and management of rhinitis. Allergy
1994;19(Suppl.):5-34.

8. Foresi A, Pelucchi A, Gherson G, Mastropasqua B, Chiapparino A,
Testi R: Once daily intranasal fluticasone propionate (200 pg) re-
duces nasal symptoms and inflammation but also attenuates the in-
crease in bronchial responsiveness during the pollen season in
allergic rhinitis. J Allergy Clin Immunol 1996;98:274-282.

9. CPMP (Committee for Proprietary Medicinal Products) Working
Party on the Efficacy of Medicinal Products: Note for Guidance: In-
vestigation of bioavailability and bioequivalence, I11/54/89-EN,
1991.

10. Sauter R, Steinijans VW, Diletti E, Bohm A, Schulz H-U: Presen-
tation of results from bioequivalence studies. Int J Clin Pharmacol
Ther Toxicol 1992;30:233-256.

11. Bauer P: Multiple testing in clinical trials. Statist Med 1991;10:
871-890.

12. ICH Harmonised Tripartite Guideline for Good Clinical Practice:
(ICH Topic E6) as approved by CPMP on July 17, 1996, and effective
since January 17, 1997; issued as CPMP/ICH/135/95, step 5.

13. Clement PA: Committee report on standardization of rhinoma-
nometry. Rhinology 1984,22:151-155.

14. Wiseman LR, Benfield P: Intranasal fluticasone propionate: a re-
appraisal of its pharmacology and clinical efficacy in the treatment
of rhinitis. Drugs 1997,53:885-907.

15. Onrust SV, Lamb HM: Mometasone furoate: a review of its intra-
nasal use in allergic rhinitis. Drugs 1998;56:725-745.

16. Simola M, Malmberg H: Sensation of nasal airflow compared
with nasal airway resistance in patients with rhinitis. Clin Otolaryn-
gol 1997;22:260-262.

17. Yaniv E, Hadar T, Shvero J, Raveh E: Objective and subjective na-
sal airflow. Am J Otolaryngol 1997;18:29-32.

18. Rak S, Jacobson MR, Sudderick RM, Masuyama K, Juliusson S,
Kay AB, Hamid Q, Lowhagen O, Durham SR: Influence of prolonged
treatment with topical corticosteroid (fluticasone propionate) on
early and late phase nasal responses and cellular infiltration in the
nasal mucosa after allergen challenge. Clin Exp Allergy 1994;24:
930-939.

19. Small P, Barrett D: Effects of high doses of topical steroids on both
ragweed and histamine-induced nasal provocation. Ann Allergy
1991;67(5):520-524.

1069

000008





