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ABSTRACT

Patients” preference and satisfaction with their nasal allergy medications may be influenced by their sensory attributes. This study
evaluates patient preference and satisfaction with ciclesonide hydrofluoroalkane nasal aerosol (CIC-HFA) compared with mometasone
furoate aqueous nasal spray (MFNS). Symptomatic subjects with perennial allergic rhinitis (PAR) were randomized to CIC-HFA
at 74 micrograms or MFNS at 200 micrograms q.d. in an open-label, two-period, crossover study. Subject preference was recorded
as total preference score (TPS; average of 17 individual preference items) at the end of treatment period 2, and satisfaction was assessed
with a 76-item, self-administered instrument at baseline and at the end of each 2-week treatment period. The primary assessments
were TPS and regimen attributes composite satisfaction score composed of two of nine satisfaction subscales: sensory impact
(including medication running out of the nose, medication running down the throat, and impact on smell and taste) and regimen
management (comprised of issues relating to dosing and ability to remember to take medication). Two hundred ninety-four subjects
completed the study. A total of 68.1% of subjects preferred CIC-HFA (p < 0.0001 versus MFENS), with a mean TPS of 68.3 versus
31.7 for the MFNS group. The regimen attributes composite satisfaction score significantly (p < 0.0001 for each treatment period)
favored CIC-HFA versus MFNS at the end of treatment period 1 (85.5 vs 77.6) and treatment period 2 (83.0 versus 73.5),
respectively. In this study, subjects reported higher preference for and satisfaction with CIC-HFA compared with MFNS, suggesting
significant differences in patient perception of attributes in favor of CIC-HFA. Clinical trial registration URL and registration
number: www.clinicaltrials.gov/ct2/show/NCT01401465

(Allergy Asthma Proc 34:542-550, 2013; doi: 10.2500/aap.2013.34.3705)

linical trials in subjects with allergic rhinitis (AR)
have indicated that intranasal corticosteroids
(INSs) display similar efficacy.'> However, subjects in
clinical trials are carefully monitored and, as a result,
adherence rates tend to be much higher than in the actual
clinical setting, especially for chronic diseases such as
AR.® In addition, clinical studies have revealed an inverse
relationship between patient preference for and antici-
pated adherence to an INS therapy and the intensity of
certain sensory characteristics of INS sprays.” "
After the implementation of the Montreal Protocol
on Substances That Deplete the Ozone Layer banning
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the use of chlorofluorocarbon propellants, only aque-
ous-based INS formulation sprays were available.'"'?
Two nasal intranasal steroid aerosol treatments are
now available."® The majority of aqueous intranasal
steroid sprays are administered in volumes of ~100
uL/spray. Because of this amount of fluid, aqueous
intranasal steroid sprays may cause throat rundown,
which is generally not preferred by patients, when
compared with aerosolized INS formulations adminis-
tered at ~50 pL/spray."!

The corticosteroid prodrug, ciclesonide (CIC), has
been formulated as a nasal aerosol containing a hydro-
fluoroalkane (HFA) propellant and delivered via a me-
tered-dose device. CIC-HFA nasal aerosol (Zetonna;
Sunovion Pharmaceuticals, Marlborough, MA) at 74
ug q.d., is approved by the U.S. Food and Drug Ad-
ministration for the treatment of symptoms associated
with seasonal AR and perennial AR (PAR) in patients
=12 years old administered as 1 spray/nostril (37 ug/
actuation, one actuation per nostril per day).'"* The
objective of this study was to compare patient prefer-
ence and satisfaction with CIC-HFA (74 ug given as 1
spray/nostril daily) and mometasone furoate aqueous
nasal spray (MFNS; 200 ug given as 2 sprays/nostril
daily) in PAR subjects using a new patient-reported
tool, the Allergic Rhinitis Treatment Satisfaction and
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Preference (ARTSP) instrument developed consistent
with the U.S. Food and Drug Administration Guidance
on Patient Reported Outcome measures."” Specifically,
the psychometric properties of the ARTSP module
were validated in a previous, open-label crossover trial
(unpublished data, 2012; clinicaltrials.gov identifier:
NCT01287364),' where 185 PAR patients received 7
days of treatment with nasal CIC-HFA aerosol (1
spray/nostril; 80 ug q.d.) and MFNS (2 sprays/nostril;
200 pg q.d.).'*'” Validation of the instrument in this
trial included assessing reliability, responsiveness, and
sensitivity of the instrument to discern subject satisfac-
tion with and preference for an INS." The statistical
validation performed allowed for grouping of the 76
satisfaction items into 9 satisfaction subscales, as well
as grouping of 17 preference items into two preference
composites (Table 1). In addition, this validation al-
lowed for the designation of the two co-primary end
points in this trial: total preference score (TPS), com-
posed of the sum of all 17 individual preference items,
and regimen attributes composite score, composed of
two subscales out of 9 satisfaction subscales (Table 1);
sensory impact subscale (including medication run-
ning out of the nose, medication running down the
throat, and impact on smell and taste) and regimen
management subscale (comprised of issues relating to
dosing—i.e., number of times and the time required to
dose—and ability to remember to take medication).

METHODS

Subjects

Symptomatic (at trial entry) subjects at least 12 years
of age with a history of PAR requiring treatment (con-
tinuous or intermittent) for a minimum of 2 years
immediately preceding study entry who were expected
to require INS treatment throughout the study were
included. At least one treatment for PAR during the 6
months preceding study treatment was required to be
a prescription nasal spray. Subjects were required to
show sensitivity to a minimum of one allergen known
to induce PAR—house-dust mite, cockroach, molds,
and animal dander—based on positive skin test, de-
fined as a wheal diameter at least 3 mm larger than the
negative control wheal (normal saline). Subjects who
had a history of nasal pathology, including nasal pol-
yps, clinically significant respiratory tract malforma-
tions, recent nasal biopsy, nasal trauma, nasal ulcers or
perforations, nasal surgery (any prior nasal surgery),
atrophic rhinitis, rhinitis medicamentosa, or active
asthma requiring routine $-agonists, or controller ther-
apy (including corticosteroids) were excluded. Subjects
who had used intranasal mometasone furoate within 3
months of the study or CIC nasal aerosol at any time
before the study were excluded.
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This study was approved by the Institutional Review
Board (Seattle, WA) and was conducted in accordance
with the principles of the Declaration of Helsinki.'®

Study Design

This open-label, randomized, two-period, crossover
study (clinicaltrials.gov identifier: NCT01401465) was
composed of a screening period of 18-21 days, includ-
ing a 7-day baseline period, two 14-day treatment pe-
riods separated by a 14-day washout period, and a
follow-up period of 7-9 days (Fig. 1). Subjects were
randomized to either of the following treatment se-
quences:

Treatment Sequence A. CIC-HFA at 74 ug (1 actua-
tion/nostril, 37 ug/actuation) for 14 days, followed by
a 14-day washout period, and then MFNS at 200 ug (2
actuations/nostril, 50 ug/actuation) q.d. in the morn-
ing (A.M.) for 14 days.

Treatment Sequence B. MFNS at 200 ug (2 actuations/
nostril, 50 ug/actuation) q.d. in the A.M. for 14 days,
followed by a 14-day washout period, and then CIC-
HFA at 74 pg (1 actuation/nostril, 37 ug/actuation) for
14 days.

Randomization and Continuation Criteria. Randomiza-
tion was based on reflective total nasal symptom score
(rTNSS) assessments. Subjects were asked to assess
reflective symptoms over the preceding 12 hours, cal-
culated as the sum of four nasal symptoms (runny
nose, itchy nose, sneezing, and nasal congestion), each
on a scale from 0 (no signs/symptoms evident) to 3
(severe symptoms). Subjects who had a minimum cu-
mulative rTNSS of 28 (out of a maximum of 84) and a
minimum cumulative score for runny nose or nasal
congestion of =7 (out of a maximum of 21) over any
combination of A.M. or evening (P.M.) scores during 3
of the 7 days of the baseline period (including A.M.
assessment on the current day) were randomized. For
continuation in the study, subjects were required to
meet the same symptom criteria at the end of the
washout period. Compliance with study drug admin-
istration was measured throughout the study based on
subject self-report of study medication administration
date and time.

Preference Assessments. Preference was evaluated
with a 17-item, binary choice, self-report instrument
from the validated ARTSP instrument. The ARTSP
instrument was adapted to AR from the Phase V e-
Health Outcomes Information System (Phase V Tech-
nologies, Inc., Wellesley Hills, MA) treatment satisfac-
tion conceptual framework. A TPS was scored using a
forced choice model in which subjects chose either

543



Table 1 ARTSP treatment preference and satisfaction composite scales and subscales

Preference
Preference items

Total preference score
Preference subscale composites

Treatment process composite
(pertaining to the drug
delivery process)

Treatment outcomes composite
(pertaining to perceived drug
effectiveness)

Satisfaction

Scale
Interference

Regimen adaptation

Role limitation

Regimen difficulties

Sensory impact

Hassle

Burden

Regimen management
Perceived relief

Subscale composites
Treatment functional impact
composite
Regimen acceptance composite
Regimen attributes composite

Ease of use, convenience, flexibility in daily activities, taste, use in public
(related to having to act after administration of nasal spray, such as using a
tissue or having to “sniff” product after sprayed), smell, fewer problems with
medication running out of the subject’s nose, perceived longer relief, fewer
problems with medication dripping down the subject’s throat, perceived
symptom relief, price, feeling better about appearance, fewer problems with
nose irritation, faster relief, number of sprays per dose, how the medication
makes the subject’s nose feel, overall feeling, and overall preference

The sum of all 17 preference items (1 = prefer ciclesonide; 0 = prefer
mometasone)

Reflects preference on items related to ease of use, convenience, flexibility
in daily activities, taste, use in public, smell, fewer problems with
medication running out of the nose, fewer problems with medication
dripping down throat, and number of sprays per dose

Reflects preference on items concerned with perceived longer relief,
symptom relief, preference if both were the same price, feeling better
about your appearance, and fewer problems with irritation to nose; faster
relief, how it makes your nose feel

Assessment

Degree to which allergy symptoms or side effects of the nasal spray interfered
with daily routine, meals, recreation, family life, sleep schedules, energy
levels, making plans, traveling, having fun, and overall quality of life

Convenience of the treatment, whether the treatment was one that the
subject would recommend to other persons with the same condition, and
the level of satisfaction with the current treatment

Degree of interference with social interactions with family, friends, travel,
having fun, problems in performing work or social roles, and how flexible
the treatment was with scheduling life activities

Degree of pain, discomfort, and side effects perceived to be associated with
treatment, and the extent to which pain and discomfort were bothersome

Sensory attributes, including medication running out of the nose,
medication running down the throat, and impact on smell and taste;
issues regarding skipping the medication because of the way the nose
feels and wanting to try other medications to find a better one

Amount of bother and hassle of the treatment regimen, including
coordinating activities, dosing, carrying supplies, rubbing nose or eyes,
blowing nose repeatedly, or facial puffiness

Level of degree of burden that treatment for allergic rhinitis imposes on a
number of areas, including adherence to the treatment regimen, exercise,
performing daily activities, social activities, and enjoying life

Issues relating to dosing (number of times and the time required to dose)
and ability to remember to take medication

Perceived level of relief along with the degree of satisfaction associated
with that amount of relief

Interference, role limitation, and burden

Perceived relief and regimen adaptation
Sensory impact and regimen management

ARTSP = Allergic Rhinitis Treatment Satisfaction and Preference instrument.
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Treatment period 1
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Figure 1. Study design. ARTSP, Al-
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X
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ITNSS |

tive total nasal symptom score.

CIC-HFA or MENS for each preference item (Table 1).
In addition, there were two composite scores which
had been created and validated in a previous study.
Specifically, these were

Treatment process composite score—composed of
items pertaining to drug delivery process—ease of
use, convenience, flexibility in daily activities, taste,
use in public, smell, fewer problems with medication
running out of the nose, fewer problems with med-
ication dripping down the throat, and number of
sprays per dose.

Treatment outcomes composite score—composed of
items pertaining to perceived drug effectiveness—
longer relief, symptom relief, preference if both med-
ications were the same price, feeling better about
personal appearance, and fewer problems with nasal
irritation; faster relief, how it makes the nose feel
(Table 1).

Satisfaction Assessments. The ARTSP instrument
evaluated treatment satisfaction using 76 items as-
signed to nine subscales (Table 1). All subscales were
standardized to range from 0 (lower satisfaction) to
100 (higher satisfaction). Three satisfaction compos-
ite scores of regimen attribute composite score, treat-
ment functional impact score, and regimen accep-
tance score were created (unpublished data, 2012).'°

Efficacy and Safety

Change from baseline in r'TNSS was used to confirm
that both treatments were equally effective for pur-
poses of evaluating the ARTSP instrument. Adverse
events (AEs) were monitored and recorded throughout
the study.

Assessments and Statistical Methods

The intent-to-treat population (subjects who received
a minimum of 1 dose of the study medication) was
used for all measures, and the per-protocol population
(completers with no important protocol deviations)
was used for evaluating rTNSS. All statistical tests
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were two sided and were conducted at the 5% signif-
icance level (unless specified otherwise).

The co-primary assessments were TPS (assessed at
the end of the study) and the regimen attributes com-
posite score (assessed at the end of each 2-week treat-
ment period). A one-sample signed-rank test was used
to test the null hypothesis (no preference) that the
median standardized TPS was equal to 50. A linear
mixed, random effects model with a response variable
of change from baseline in regimen attributes compos-
ite score and with factors of treatment, sequence, and
period as fixed effects, subject nested within sequence
as a random effect, and baseline composite score as a
covariate was used to compare the two treatment
groups, yielding descriptive statistics and the 95% con-
fidence interval (CI) of the difference in least square
means.

The first key secondary assessment was the treat-
ment process composite preference score, which is a
composite of patient preference scores reflecting pref-
erence on items pertaining to the drug process. Prefer-
ence for CIC-HFA versus MFNS was assessed by com-
paring the treatment process composite preference
score to a median standardized score of 50, using the
signed-rank test at a significance level of 0.05. Values of
>50 indicated a greater preference for CIC-HFA.

Changes from baseline in subject-reported A.M. and
P.M. rTNSS scores were averaged over the 2-week
treatment period. The 95% CI of the least square mean
difference between CIC-HFA and MFNS was calcu-
lated from the ANCOVA model and the CI upper
bound was compared with the noninferiority margin
of 0.5, accepted as a minimal clinically important dif-
ference in rTNSS."

A fixed sequence testing procedure was used to con-
trol for multiplicity. Each primary end point was tested
at a significance level of 0.025. If both showed statistical
significance at the 0.025 level, the first key secondary
end point was evaluated at a two-sided significance
level of 0.05. If the first key secondary end point was
statistically significant, then noninferiority was evalu-
ated for the second key secondary end point using a
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Table 2 Demographics and baseline characteristics (intent-to-treat population)

Treatment Period 1 Treatment Period 2 Total
(n = 165) (n = 162) (n = 327)
Age (yr), mean (SD) 37.5 (14.78) 35.7 (14.72) 36.6 (14.76)
Male gender, n (%) 63 (38.2) 63 (38.9) 126 (38.5)
Race, n (%)
White/Caucasian 134 (81.2) 144 (88.9) 278 (85.0)
Black/African American 15 (9.1) 9 (5.6) 24 (7.3)
Asian 5 (3.0) 5(3.1) 10 (3.1)
American Indian/Alaska Native 2(1.2) 0 2 (0.6)
Native Hawaiian/other Pacific Islander 0 1 (0.6) 1(0.3)
Other 3(1.8) 0 3(0.9)
Multiple 6 (3.6) 3(1.9) 9 (2.8)
Positive skin-prick allergy test,* n (%) 164 (100.0) 162 (100.0) 327 (100.0)

*Subjects may have been allergic to multiple allergens.
SD = standard deviation.

95% CI. No other end points were controlled for mul-
tiplicity.

Treatment comparisons based on individual treat-
ment preference scores were assessed by calculating
the proportion of subjects who preferred either CIC-
HFA or MFNS for each question. A binomial test was
used to test for greater preference between treatments.

RESULTS

Patient Disposition and Demographics

A total of 294 subjects completed the study. The most
common reasons for discontinuation were inability to
meet continuation criteria (11 subjects), withdrawal of
consent (5), scheduling difficulties (2), moving/reloca-
tion (1), and pregnancy (1); 5 subjects discontinued
because of an AE, 5 subjects discontinued due to pro-
tocol violations, and 1 subject discontinued due to
noncompliance with study medication. The per-proto-
col population consisted of 283 randomized subjects
(86.5%). Among those completing the study, mean
treatment compliance was >99% (while on study med-
ications) for each treatment. Demographic and baseline
characteristics were similar across the two treatment
groups (Table 2).

Patient Preference

A mean TPS of 68.3 (standard deviation [SD] = 35.2)
was calculated for CIC-HFA, indicating a greater pref-
erence for CIC-HFA compared with MENS (31.7). In
addition, a significantly (p < 0.0001) higher proportion
of subjects (68.1%) indicated a preference for CIC-HFA
(201 observations/answers were >50) compared with
MENS (94 observations/answers were >50).
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Subjects significantly favored CIC-HFA for 15 of the
17 individual preference questions (88%, p < 0.0001
versus MENS, uncontrolled for multiplicity; Fig. 2).
The two remaining preference items that also numeri-
cally favored CIC-HFA (differences were not statisti-
cally significant) were fewer problems with nose irri-
tation (52.5% for CIC-HFA versus 47.5% for MFNS; p =
0.4151, uncontrolled for multiplicity) and how the
medication makes the subject’s nose feel (53.9% for
CIC-HFA versus 46.1% for MENS; p = 0.2002, uncon-
trolled for multiplicity).

A mean treatment process composite preference
score of 74.1 (SD = 33.7) was recorded for CIC-HFA,
indicating preference for CIC-HFA versus MEFNS
(treatment process composite preference score of 25.9).
A total of 77.6% (229 observations/answers were >50)
of 295 subjects indicated a preference for CIC-HFA
versus MFNS (66 observations/answers were >50; p <
0.0001). The mean treatment outcomes composite pref-
erence score (reflects preference on items concerned
with patient perception of drug effectiveness) was 61.6
(SD = 40.8), indicating preference for CIC-HFA versus
38.4 for MENS. A total of 62.4% (184 observations/
answers were >50) of the 295 subjects indicated a
preference for CIC-HFA versus MFNS (111 observa-
tions/answers were >50).

Patient Satisfaction

The overall mean change from baseline in the regi-
men attributes (composed of two—sensory impact and
regimen management—of the nine satisfaction sub-
scales) composite score was 13.90 (standard error [SE]
= 1.36) for CIC-HFA and 4.88 (SE = 1.36) for MENS
(p < 0.0001). Overall, in treatment periods 1 and 2,
treatment satisfaction scores revealed more favorable
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Fewer problems with irritation to your nose

a8 m MFNS 200 g

53
How it makes your nose feel 48 54  CIC-HFA 74 g
Longer relief * = 62
Smell* 3 -
Symptom relief * S7 63
Overall is the one you prefer* = 64
If both were the same price* 36 64
Faster relief * 33 67
Taste* 2 68
Feeling better about your appearance* 32 68
Ease of use* 30 70
Use in public* ) 70
Flexibility in daily activities* i .
Convenience* 2 73
Number of sprays/dose* 2 80
Fewer problems with medication dripping down the throat * 85
Fewer problems with medication running out of your nose* 87
0 40 60 80 100
* p<.0001

Percentage of patients

Figure 2. Patient preference results. CIC-HFA, ciclesonide hydrofluoroalkane nasal aerosol; MENS, mometasone furoate aqueous nasal

spray.

responses for CIC-HFA versus MFNS for the following
eight of nine satisfaction subscales: interference, regi-
men adaptation, role limitation, sensory impact, hassle,
burden, regimen management, and perceived relief
(Table 3). Only the regimen difficulties subscale (com-
posed of items assessing satisfaction related to degree
of pain, discomfort, and side effects perceived to be
associated with treatment, and the extent to which pain
and discomfort were bothersome) significantly favored
MENS (p < 0.01; uncontrolled for multiplicity).

Efficacy Assessment

Both treatments in this study resulted in comparable
improvement in rTNSS (Fig. 3). Least square mean
changes from baseline in rTNSS after 2 weeks of treat-
ment were —2.4 and —2.3 for CIC-HFA and MENS,
respectively.

Safety

The overall incidence of treatment-emergent AEs
was higher for CIC-HFA than for MFNS (28.9% and
21.5%, respectively; Table 4), as was the incidence of
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local AEs (15.1% and 7.1%, respectively). However,
most AEs were mild or moderate in severity. Only two
subjects (one in each group) experienced an AE that led
to treatment discontinuation; neither event was consid-
ered related to treatment.

Overall, the types of treatment-emergent AEs re-
ported would be anticipated with treatment with an
INS in a symptomatic population of subjects with PAR.
The most frequently reported AEs overall were appli-
cation site pain, headache, and epistaxis. Application
site pain (burning on initial application) occurred more
frequently with CIC-HFA treatment versus MFNS
(6.1% versus 1.0%) and was deemed by the study in-
vestigator to be mild in severity, and headache oc-
curred more frequently with MENS versus CIC-HFA
(3.8% versus 2.3%). Epistaxis was reported by a similar
percentage of subjects during each treatment (2.3% for
CIC-HFA; 1.3% for MFNS).

Two serious AEs were reported during the study,
including one death (completed suicide) and one event
of chest pain. Both serious AEs were reported during
the washout period after treatment period 1 with
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Table 3 Overall mean change in treatment satisfaction subscales and composites (intent-to-treat population)

CIC-HFA at 74 pg MENS at 200 pg p Value*
LSM (SE) 95% CI LSM (SE) 95% CI
Treatment satisfaction scores
Interference 17.31 (2.18) 13.02,21.59  14.36 (2.18) 10.08, 118.65 0.0148
Regimen adaptation 6.65 (2.69) 1.35,11.95 2.19(2.70) —3.12,7.49 0.0078
Role limitation 9.35 (1.38) 6.64,12.06 6.62 (1.38) 3.91,9.33 0.0006
Regimen difficulties —758(2.34) —12.19,-297 —0.13(2.35) —4.75,4.48 <0.0001
Sensory impact 21.37 (1.90) 17.64, 25.09 4.41 (1.90) 0.68,8.13 <0.0001
Hassle 24.70 (2.82) 19.16,30.24  17.40(2.82) 11.85,22.94  <0.0001
Burden 10.45 (1.68) 7.15,13.75 8.23 (1.68) 4.93,11.53 0.0144
Regimen management 6.41 (1.32) 3.82,9.00 5.38 (1.32) 2.79,7.97 0.1728
Perceived relief 8.05 (3.08) 2.00, 14.10 3.77 (3.08) —2.28,9.83 0.0187
Satisfaction subscale composites scores
Treatment functional impact composite#  12.36 (14.7) 9.47,15.26 9.70 (1.48) 6.80, 12.60 0.0019
Regimen acceptance composite§ 7.34 (2.79) 1.86, 12.83 2.99 (2.79) —2.50,8.47 0.0095
Regimen attributes composite] 13.90 (1.36) 11.22,16.58 4.88 (1.36) 2.20,7.56 <0.0001

*From a t-test.

#The treatment functional impact composite combines the interference, role limitation, and burden treatment satisfaction subscales.
§The regimen acceptance composite combines the perceived relief and regimen adaptation treatment satisfaction subscales.
IThe regimen attributes composite, a co-primary end point, combines the sensory impact and regimen management treatment

satisfaction subscales.

CI = confidence interval; CIC-HFA = ciclesonide hydrofluoroalkane nasal aerosol; LSM = least square mean; MFNS =

mometasone furoate aqueous nasal spray; SE = standard error.

CIC-HFA 74 pg MFNS 200 pg

LS mean change from baseline in rTNSS

23
24

-3 4
Figure 3. Improvement in ¥*TNSS. Data are mean change from
baseline (£ standard error of the mean). ¥TNSS, reflective total
nasal symptom score; CIC-HFA, ciclesonide hydrofluoroalkane na-
sal aerosol; LS, least square; MFNS, mometasone furoate aqueous
nasal spray.

MENS. Both events were assessed by the investigator
as not related to study medication.

DISCUSSION

In the current study of equally effective treatments
(confirmed by improvements in rTNSS scores), sub-
jects expressed a significant preference for CIC-HFA
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Table 4 Treatment-emergent AEs reported by =2%
of subjects overall (intent-to-treat population)

Event CIC-HFA at 74 MFNS at 200
pg (n=311) pg (n=312)

Subjects Subjects
n (%) n (%)

Overall 90 (28.9) 67 (21.5)
Application site pain 19 (6.1) 3(1.0)
Epistaxis 7 (2.3) 4(1.3)
Headache 7 (2.3) 12 (3.8)
Oropharyngeal pain 6 (1.9) 6 (1.9)
Upper respiratory 5(1.6) 3 (1.0)

tract infection

Sinus headache 3(1.0) 4 (1.3)

A treatment-emergent AE was defined as an event with onset
date on or after the date of the 1st dose of study medication. A
subject with multiple events was counted only once.
CIC-HFA = ciclesonide hydrofluoroalkane nasal aerosol;
MEFNS = mometasone furoate aqueous nasal spray; AEs =
adverse events.

compared with MENS. All 17 preference items numer-
ically favored CIC-HFA over MENS, with 15 of the 17
items being statistically significant in favor of CIC-
HFA. For the individual preference items, subjects fa-
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vored CIC-HFA versus MFNS in terms of smell, after-
taste, ease of use, and convenience, with substantial
differences in favor of CIC-HFA noted for items related
to medication dripping down the throat or running out
of the nose. It is medically plausible that the perceived
intensity of certain sensory attributes of an INS, such as
odor and aftertaste, nose and throat irritation, ease of
administration, and wetness/dryness, can influence
patient adherence.”® In a clinical study in which sub-
jects chose between INS products that differed in their
sensory attributes—smell, taste, aftertaste, throat run-
down, nose run-out, and feel of spray in nose or
throat—preference for a particular INS declined as the
intensity of each attribute increased, with aftertaste as
the most important attribute determining preference.'”
These findings suggest a possible link between the
sensory attributes of an INS and the potential for sus-
tained adherence. Patient satisfaction with treatment in
this study measured by satisfaction subscale composite
scores indicated that patients were more satisfied with
CIC-HFA versus MENS (eight of the nine subscales
favored CIC-HFA [p < 0.02], with the exception of
regimen difficulties subscale, which favored MFNS
[p < 0.01]). Some of the differences in preference and
satisfaction between CIC-HFA and MFNS may have
been caused by differences in deposition within the
nasal cavity, as well as runoff into the nasopharynx or
nose run-out. In a scintigraphy study that compared
the nasal deposition of a radiolabeled solution of CIC-
HFA aerosol and a radiolabeled aqueous nasal suspen-
sion of mometasone in symptomatic PAR or seasonal
AR patients, greater sustained deposition of radioac-
tivity within the nasal cavity occurred with CIC-HFA
versus MENS at 2 minutes (99.5% versus 86.3%), with
larger amounts retained in the nasal cavity over a
10-minute postdose evaluation (80.81% for CIC-HFA
versus 54.09% for MENS) (unpublished data, 2013;
clinicaltrials.gov identifier: NCT01371786).>' In this
same scintigraphy trial, deposition of radioactivity
within the nasopharynx (indicator of runoff of nasal
spray down the back of the throat) and on wipes
(indicator of nose run-out) was less for radiolabeled
CIC-HFA aerosol at 10 minutes compared with radio-
labeled MENS (nasopharynx, 17.59% versus 32.19%;
wipes, 1.6% versus 13.74%, clinicaltrials.gov identifier:
NCT01371786).

This study was limited because the total per-dose
volume of MFNS administered (400 uL) was substan-
tially higher than that for CIC-HFA (100 uL), a differ-
ence that may have accounted for the higher throat
rundown and nose run-out seen with MENS versus
CIC-HFA. Also, this was an open-label study that did
not include a dummy nasal HFA and an aqueous pla-
cebo group (because of feasibility constraints, where
the dummy “placebo” nasal spray may provide symp-
tom improvement and therefore potentially influence
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findings). In addition, subjects’” prior experience with
mometasone may have influenced findings. Additional
studies comparing CIC-HFA with nasal beclometha-
sone dipropionate HFA aerosol (administered as 2
sprays/nostril q.d.), the only other nasal HFA aerosol,
would help discern potential differences between these
two nasal HFA aerosol sprays.”>* In this study, both
INS formulations were generally well tolerated, and
most AEs were mild or moderate in intensity.

In conclusion, the results of this study show that
significantly more of these PAR patients preferred and
were more satisfied with CIC-HFA compared with
MENS. The difference in satisfaction and preference in
favor of CIC-HFA appears to be based on differences in
patient perception of sensory attributes.
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