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ABSTRACT

An aerosol formulation may be preferred by some allergic rhinitis (AR) patients, to avoid the “wet feeling” and nasal runoff associated
with aqueous nasal corticosteroid sprays. Beclomethasone dipropionate (BDP) hydrofluoroalkane nasal aerosol is a recently developed,
nonaqueous, nonchlorofluorocarbon formulation of BDP for the treatment of AR. This study was designed to evaluate the efficacy, safety,
and quality-of-life benefits of BDP nasal aerosol in subjects with seasonal AR (SAR). Eligible subjects (�12 years of age) enrolled in this
2-week study were randomized to either BDP nasal aerosol at 320 �g/day (n � 169) or placebo (n � 171). Efficacy assessments included
reflective and instantaneous total nasal symptom scores (rTNSS and iTNSS, respectively), Rhinoconjunctivitis Quality of Life Question-
naire (RQLQ) score, reflective and instantaneous total ocular symptom scores (rTOSS and iTOSS, respectively), and physician-assessed
total nasal symptom score (PNSS). Safety and tolerability were also assessed. Subjects receiving BDP nasal aerosol showed a significantly
greater improvement from baseline in average A.M. and P.M. rTNSS versus placebo (treatment difference, �0.91; 95% confidence interval,
�1.3, �0.5; p � 0.001) over 2 weeks of treatment. Greater improvements in rTNSS with BDP nasal aerosol compared with placebo were
evident by day 2 and were maintained throughout the treatment period. Similarly, significant improvements were seen with BDP nasal
aerosol in iTNSS (p � 0.001) and RQLQ score (p � 0.005) compared with placebo. Treatment with BDP nasal aerosol also resulted in
greater improvements in rTOSS (p � 0.002), iTOSS (p � 0.003), and PNSS (p � 0.001) relative to placebo. BDP nasal aerosol was well
tolerated and the overall safety profile was similar to placebo. Results from this clinical study indicated that BDP nasal aerosol provided
significant AR symptom relief and was well tolerated in patients with SAR with an overall safety profile similar to placebo. ClinicalTrials.gov
identifier: NCT01024608.

(Allergy Asthma Proc 33:1–11, 2012; doi: 10.2500/aap.2012.33.3593)

Approximately 60 million people in the United
States have allergic rhinitis (AR),1 of which an

estimated 20% of cases are seasonal AR (SAR), 40% are
perennial AR (PAR), and 40% are perennial with sea-
sonal exacerbations.2 Importantly, the prevalence of
AR has increased during the past 30 years and recent

reports indicate that 10–30% of adults and 40% of
children have this condition.1 Furthermore, there are
significant costs associated with the management of
AR; in 2005, the total costs in the United States were
estimated at $11.2 billion.3

AR is a chronic inflammatory disease characterized
by nasal congestion, rhinorrhea, nasal itching, sneez-
ing, and frequent allergic conjunctivitis.4 Allergen
avoidance, pharmacologic therapy, and immunother-
apy have been used to treat the symptoms of AR.1,5

Among pharmacologic treatments, intranasal cortico-
steroids are considered to be the most effective treat-
ment for maintenance therapy of AR because of their
established superior efficacy on the entire spectrum of
AR symptoms relative to other agents including leu-
kotriene modifiers and antihistamines.5,6 Intranasal
corticosteroids also provide significant relief from oc-
ular symptoms of AR.7

Although intranasal corticosteroids are recom-
mended as first-line therapy for AR and provide
greater symptom relief than other pharmacologic
agents,5,6 they are currently available only as aqueous
formulations. However, undesirable side effects of
aqueous formulations can be troublesome for some
patients.8 Two national surveys among patients with
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AR, Allergies in America and the Nasal Allergy Survey
Assessing Limitations, highlight the bothersome side
effects associated with current medications for treating
AR.9,10 The Nasal Allergy Survey Assessing Limita-
tions reported that one-third of patients with AR
named “dripping down the throat” as a moderately or
extremely bothersome side effect associated with aque-
ous intranasal corticosteroid formulations.9 Thus, there
is an unmet need for a nonaqueous intranasal cortico-
steroid formulation. Moreover, the availability of a
nonaqueous (aerosol) intranasal corticosteroid formu-
lation would increase the available treatment options
for patients with AR, which could lead to improved
clinical benefits due to greater adherence to therapy.8

Beclomethasone dipropionate (BDP) is an anti-
inflammatory corticosteroid available for the treatment
of asthma and AR. BDP has previously been developed
for the treatment of AR in both aqueous nasal formu-
lations (Beconase AQ [GlaxoSmithKline, Research Tri-
angle Park, NC]11 and Vancenase AQ [Schering, Ken-
ilworth, NJ]) and nonaqueous (dry) nasal aerosol
formulations as chlorofluorocarbon (CFC) metered-
dose inhaler nasal aerosols (Beconase and Vancenase
Pockethaler). However, all CFC-containing nasal aero-
sols were withdrawn from the market and are not
currently available.12 BDP hydrofluoroalkane (HFA)
inhalation aerosol (QVAR [Teva Respiratory LLC,
Frazer, PA]) has been approved in the United States
since 2000 for the maintenance treatment of asthma
in patients �5 years of age.13 BDP nasal aerosol, a
nonaqueous, HFA-propelled, non-CFC formulation
of BDP, has recently been developed for the treat-
ment of AR.

The study reported here was conducted as part of the
clinical development program for BDP nasal aerosol.
The primary objective was to evaluate the efficacy of
BDP nasal aerosol (320 �g/day) in adolescents and
adults (�12 years of age) with SAR. The safety and
tolerability of BDP nasal aerosol was also evaluated.

METHODS

Study Design and Treatment
This was a randomized, double-blind, placebo-controlled,

parallel-group study conducted during the 2009–2010
mountain cedar pollen season at four centers in Texas,
in accordance with the principles of the Declaration of
Helsinki and approved by Copernicus Group Insti-
tutional Review Board (Durham, NC). All subjects
provided written informed consent or assent, as age
appropriate.

The study consisted of a 7- to 10-day placebo run-in
period (from screening to randomization) followed by
a 2-week treatment period. During the placebo run-in
period, subjects self-administered a single-blind pla-
cebo nasal aerosol (2 actuations/nostril) once daily

(morning [A.M.]) and assessed their nasal symptoms
(nasal congestion, rhinorrhea, nasal itching, and sneez-
ing) and ocular symptoms (itching/burning eyes, tear-
ing/watering eyes, and eye redness) twice daily (A.M.
and evening [P.M.]). Each symptom was evaluated on
a severity scale ranging from 0 (no signs/symptoms) to
3 (severe signs/symptoms) and reported as reflective
(symptoms over the previous 12 hours) and instanta-
neous (symptoms at the time of evaluation) using a
paper AR assessment diary. Daily treatment compli-
ance was monitored via subject-completed assessment
diaries. Additional treatment compliance data were
obtained at various study visits via the integrated dose
counter on the nasal actuator.

Eligible subjects were randomized 1:1 to once-daily
treatment with either BDP nasal aerosol (320 �g/day,
80 �g/actuation, 2 actuations/nostril) or placebo nasal
aerosol (vehicle, 2 actuations/nostril). During the
2-week treatment period, randomized subjects self-
administered the assigned double-blind nasal aerosol
once daily (A.M.) and assessed their nasal and ocular
symptoms twice daily (A.M. and P.M.).

Subjects
Eligible subjects were �12 years of age, were in good

health, and had a history of SAR for at least 2 years.
Subjects had to have established skin-prick test sensi-
tivity to mountain cedar pollen, defined as a wheal
diameter at least 5 mm larger than the control, and
their SAR symptoms must have been of sufficient se-
verity to have required continuous or intermittent
treatment in the past. In addition, SAR symptoms must
have been expected to require treatment throughout
the duration of the study.

Subjects were excluded if they had nasal polyps,
clinically significant nasal tract malformations, recent
nasal biopsy, nasal trauma or surgery, atrophic rhinitis,
or rhinitis medicamentosa within 60 days of screening.
Subjects were also excluded if they had a respiratory
infection or disorder within 14 days of screening or if
they developed a respiratory infection during the pla-
cebo run-in period. Subjects with active asthma requir-
ing daily treatment with inhaled or systemic cortico-
steroids and/or �-agonists were also excluded,
although a history of intermittent inhaled short-acting
�-agonist use (�3 uses/week) before screening was
acceptable. Subjects were excluded if they had a known
sensitivity to any corticosteroid or study medication
excipient. Female subjects of childbearing potential
were required to use a medically reliable method of
contraception throughout the study. Rescue medica-
tions were not permitted during the study. Treatment
with short-acting antihistamines was discontinued
7 days before screening and throughout the study. Like-
wise, treatment with long-acting antihistamines was dis-
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continued 10 days before screening and throughout the
study. Intranasal corticosteroid treatment was discontin-
ued at least 28 days before screening.

To be eligible for randomization, subjects must have
achieved an average minimum reflective total nasal
symptom score (rTNSS) of 6, an average minimum re-
flective nasal congestion score of 2, and an average min-
imum reflective total ocular symptom score (rTOSS) of 4
at baseline. Subjects must have also adequately com-
pleted their AR assessment diary and taken their single-
blind study medication �80% during the placebo run-in
period.

Efficacy and Quality-of-Life Assessments
The primary efficacy end point was the change from

baseline in average A.M. and P.M. subject-reported
rTNSS over the 2-week treatment period. Secondary
efficacy end points included average A.M. and P.M.
subject-reported instantaneous TNSS (iTNSS) over the
2-week treatment period, Rhinoconjunctivitis Quality
of Life Questionnaire (RQLQ14) score at week 2 for
subjects with impaired quality of life at baseline (de-
fined as RQLQ score �3.0 at randomization), and av-
erage A.M. and P.M. subject-reported rTOSS and in-
stantaneous TOSS (iTOSS) over the 2-week treatment
period. Additional end points included physician-
assessed total nasal symptom score (PNSS) at week 215

and individual symptom components of TNSS, TOSS,
and PNSS.

Baseline for TNSS and TOSS was defined as the
average of responses obtained during the last 4 days of
the placebo run-in period. Baseline for PNSS was based

on physician assessment at the randomization visit.
TNSSs and PNSSs were defined as the sum of the
scores for the four individual nasal symptoms (nasal
congestion, rhinorrhea, nasal itching, and sneezing),
whereas TOSS was defined as the sum of the scores for
the three individual ocular symptoms (itching/burn-
ing eyes, tearing/watering eyes, and eye redness). At
the randomization visit and treatment visit 2 (week 2),
physicians assessed the severity of each subject’s nasal
symptoms using the same scale as described for
subject-reported nasal symptoms. The PNSS was ob-
tained by summing the individual PNSSs based on
questioning of each subject (overall feeling since their
last visit) and ear, nose, and throat (ENT) examination
by the investigator. The RQLQ, a disease-specific qual-
ity-of-life questionnaire designed to evaluate the func-
tional problems (physical, emotional, and social) trou-
blesome to subjects with AR, was completed by all
English-speaking adult subjects (�18 years of age) at
the randomization visit (baseline) and treatment visit 2
(week 2). The RQLQ consists of 28 questions in seven
domains (activities, sleep, nonnose/eye symptoms,
practical problems, nasal symptoms, eye symptoms,
and emotional).14

Safety Assessments
Physical examinations and vital signs measurements

were performed at screening and the final study visit.
ENT assessments were performed at each study visit.
Treatment-emergent adverse events (AEs) were moni-
tored throughout the study.

Figure 1. Subject disposition. *Subjects could be
counted in more than one category. BDP HFA, beclo-
methasone dipropionate hydrofluoroalkane.
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Statistical Methods
Using a standard deviation of 2.2, it was estimated

that 160 subjects/treatment group would provide 90%
power to detect a difference between the treatment
groups of 0.8 in the change from baseline in average
A.M. and P.M. subject-reported rTNSS with a two-
sided �-level of 0.5. The primary end point was ana-
lyzed using a repeated-measures ANCOVA with cova-
riate adjustment for baseline, day, treatment, and the
treatment-by-day interaction using the intent-to-treat
(ITT) population. A first-order autoregressive structure
was used to model intrasubject correlation and in con-
junction with treating subject as a random effect. Esti-
mated treatment differences and 95% confidence inter-
vals (CIs) for the treatment difference were calculated.
Secondary nasal symptom and ocular symptom end
points were analyzed in a similar fashion to the pri-
mary end point. The change from baseline in RQLQ
score at week 2 was analyzed using an ANCOVA with

factors for treatment, baseline, and center. A fixed-
sequence step-down multiplicity procedure was used
to test the primary and secondary end points (in the
following order: average A.M. and P.M. rTNSS, aver-
age A.M. and P.M. iTNSS, RQLQ score, and average
A.M. and P.M. rTOSS) while controlling the family-
wise error rate at 5%. Safety data were summarized by
incidence, means, changes, and shifts depending on
the measure using the safety population, which in-
cluded all randomized subjects who received at least 1
dose of study medication.

RESULTS

Subject Disposition and Demographics
In total, 484 subjects were screened, 463 subjects

were enrolled, and 340 subjects were randomized (169
to BDP nasal aerosol and 171 to placebo [Fig. 1]).
Overall, 332 subjects completed the study (97.6% in the

Table 1 Subject demographic and baseline characteristics (ITT population)

BDP HFA 320 �g/day
(n � 167)

Placebo
(n � 171)

Total
(n � 338)

Gender, n (%)
Female 113 (67.7) 97 (56.7) 210 (62.1)
Male 54 (32.3) 74 (43.3) 128 (37.9)

Age, yr
Mean (SD) 39.3 (13.4) 38.0 (13.3) 38.6 (13.3)
Range 12–68 13–73 12–73

Race, n (%)
White 142 (85.0) 142 (83.0) 284 (84.0)
Black or African American 23 (13.8) 26 (15.2) 49 (14.5)
Asian 3 (1.8) 3 (1.8) 6 (1.8)
Other 1 (0.6) 2 (1.2) 3 (0.9)

Ethnicity, n (%)
Hispanic or Latino 52 (31.1) 49 (28.7) 101 (29.9)
Neither Hispanic nor Latino 115 (68.9) 122 (71.3) 237 (70.1)

Baseline values, mean (SD)
Average A.M. and P.M. rTNSS 9.6 (1.51) 9.5 (1.54)
Average A.M. rTNSS 9.6 (1.59) 9.5 (1.60)
Average P.M. rTNSS 9.6 (1.60) 9.5 (1.65)
Average A.M. and P.M. iTNSS 9.0 (1.74) 8.7 (1.81)
Average A.M. iTNSS 9.0 (1.75) 8.8 (1.84)
Average P.M. iTNSS 8.9 (1.93) 8.5 (2.01)
Average A.M. and P.M. rTOSS 6.7 (1.50) 6.6 (1.46)
Average A.M. and P.M. iTOSS 6.5 (1.63) 6.2 (1.64)
PNSS 9.2 (1.85) 9.4 (1.71)
RQLQ score* 4.3 (0.78) 4.4 (0.80)

*RQLQ population (n �129 [BDP HFA 320 �g/day]; n �121 [placebo]).
A.M. � morning; BDP HFA � beclomethasone dipropionate hydrofluoroalkane; iTNSS � instantaneous total nasal symptom
score; iTOSS � instantaneous total ocular symptom score; ITT � intent-to-treat; P.M. � evening; PNSS � physician-assessed
total nasal symptom score; RQLQ � Rhinoconjunctivitis Quality of Life Questionnaire; rTNSS � reflective total nasal
symptom score; rTOSS � reflective total ocular symptom score.
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BDP nasal aerosol group and 97.7% in the placebo
group). Six subjects discontinued prematurely (two
subjects in the BDP nasal aerosol group and four sub-
jects in the placebo group). The ITT population con-
sisted of 338 subjects who received at least 1 dose of
study medication and had at least one postbaseline
assessment; 2/340 subjects were not included in the
ITT population because they did not receive study
medication. The RQLQ population consisted of 250
subjects from the ITT population who had an RQLQ
score of �3.0 at randomization, were �18 years of age,
and understood English. The safety population in-
cluded 338 subjects. Demographic and baseline char-
acteristics (for all efficacy and quality-of-life measures
evaluated) were similar between the treatment groups
(Table 1).

Efficacy

Average A.M. and P.M. Subject-Reported TNSS. At
baseline, the average A.M. and P.M. rTNSSs were sim-
ilar between the treatment groups (9.6 [BDP nasal aero-
sol group] versus 9.5 [placebo group]). These scores
indicate that subjects enrolled in this study had mod-
erate-to-moderately severe SAR at baseline (Table 1).

Treatment with BDP nasal aerosol resulted in a signif-
icantly greater improvement in rTNSS over the 2-week
treatment period compared with placebo (least squares
[LS] mean treatment difference, �0.91; 95% CI, �1.3,
�0.5; p � 0.001; Fig. 2 A). Greater improvements in
rTNSS with BDP nasal aerosol compared with placebo
were reported as early as day 2 and were maintained
throughout the 2-week treatment period (Fig. 2 B). As
seen for rTNSS, treatment with BDP nasal aerosol also
resulted in a significantly greater improvement in
iTNSS over the 2-week treatment period compared
with placebo (LS mean treatment difference, �0.92;
95% CI, �1.3, �0.5; p � 0.001; Fig. 3 A). Greater im-
provements in iTNSS were reported by day 1 with BDP
nasal aerosol compared with placebo and were main-
tained throughout the 2-week treatment period (Fig. 3 B).

A.M. Subject-Reported TNSS and P.M. Subject-Reported
TNSS. As seen for average A.M. and P.M. subject-
reported rTNSS, greater improvements with BDP nasal
aerosol than with placebo were seen in both A.M.
rTNSS and P.M. rTNSS over the 2-week treatment
period (Fig. 4 A). Similar results were observed with
A.M. and P.M. iTNSS (Fig. 4 B).

Figure 2. (A) Treatment comparison of average A.M.
and P.M. subject-reported rTNSS over the 2-week
treatment period (ITT population). *LS mean treat-
ment difference from placebo. Values represent LS
mean (�SE). (B) Daily average of A.M. and P.M.
subject-reported rTNSS (ITT population). A.M.,
morning; BDP HFA, beclomethasone dipropionate hy-
drofluoroalkane; ITT, intent-to-treat; LS, least squares;
P.M., evening; rTNSS, reflective total nasal symptom
score; SE, standard error.
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Average A.M. and P.M. Subject-Reported TOSS. At
baseline, the average A.M. and P.M. rTOSS was similar
for both treatment groups (Table 1). Although im-
provements in rTOSS from baseline were seen in both
treatment groups, the change observed with BDP nasal
aerosol was significantly greater versus placebo (LS
mean treatment difference, �0.56; 95% CI, �0.9, �0.2;
p � 0.002; Fig. 5 A). Greater improvements in rTOSS
were reported by day 2 with BDP nasal aerosol com-
pared with placebo and were maintained from day 4
onward (p � 0.05; data not shown). Similarly, greater
improvements in average A.M. and P.M. iTOSS were
observed with BDP nasal aerosol compared with pla-
cebo over the 2-week treatment period (LS mean treat-
ment difference, �0.49; 95% CI, �0.8, �0.2; p � 0.003;
Fig. 5 B). Greater improvements in iTOSS were re-
ported on day 4 and from day 6 onward with BDP
nasal aerosol compared with placebo (p � 0.05; data
not shown).

Subject-Reported Individual Nasal and Ocular Symptom
Scores. As seen with overall symptom improvement,
treatment with BDP nasal aerosol resulted in greater
improvements from baseline in average A.M. and P.M.

reflective and instantaneous individual nasal symptom
scores for all four of the component symptoms of the
TNSS (p � 0.001) as well as in average A.M. and P.M.
reflective and instantaneous individual ocular symp-
tom scores for all three of the component symptoms of
the TOSS (p � 0.05) compared with placebo (Table 2).

Physician-Assessed Symptom Scores. At baseline, the
mean PNSS was comparable for both the treatment
groups (Table 1). Improvements from baseline in PNSS
were observed in both treatment groups; however, the
improvement was greater with BDP nasal aerosol com-
pared with placebo at week 2 (LS mean treatment
difference, �0.97; 95% CI, �1.5, �0.4; p � 0.001). There
were also greater improvements in each of the four
individual physician-assessed nasal symptoms (nasal
congestion, rhinorrhea, nasal itching, and sneezing) for
subjects treated with BDP nasal aerosol compared with
placebo (data not shown).

Subject-Reported Quality of Life. Treatment with BDP
nasal aerosol resulted in significant improvements in
quality of life compared with placebo (LS mean treat-
ment difference, �0.48; 95% CI, �0.8, �0.1; p � 0.005;

Figure 3. (A) Treatment comparison of average A.M.
and P.M. subject-reported iTNSS over the 2-week
treatment period (ITT population). *LS mean treat-
ment difference from placebo. Values represent LS
mean (�SE). (B) Daily average of A.M. and P.M.
subject-reported iTNSS (ITT population). A.M.,
morning; BDP HFA, beclomethasone dipropionate hy-
drofluoroalkane; iTNSS, instantaneous total nasal
symptom score; ITT, intent-to-treat; LS, least squares;
P.M., evening; SE, standard error.
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Table 3). Moreover, for six of the seven individual
domains of the RQLQ, improvements from baseline
were greater with BDP nasal aerosol than with placebo
(p � 0.05; Table 3).

Safety
There were no clinically meaningful differences be-

tween BDP nasal aerosol and placebo in terms of inci-
dence, type, or severity of AEs. Of the 338 subjects
included in the safety population, 47 (13.9%) experi-
enced at least 1 treatment-emergent AE, 23 (13.8%) in
the BDP nasal aerosol group and 24 (14.0%) in the
placebo group. In the BDP nasal aerosol and placebo
groups, respectively, nasal discomfort (6.6% versus
5.8%) was the most commonly reported treatment-
emergent AE followed by headache (1.8% versus 1.2%)
and epistaxis (1.2% versus 0.6%; Table 4). The majority
of AEs were of mild or moderate intensity. However,
one subject in the BDP nasal aerosol group and four
subjects in the placebo group experienced AEs of se-
vere intensity (cholecystitis [BDP nasal aerosol group];
chapped lips and dry mouth, fatigue, gastroenteritis,
and nasal discomfort [placebo group]). AEs were con-
sidered by the investigator to be treatment related in 14
subjects (8.4%) in the BDP nasal aerosol group and 15

subjects (8.8%) in the placebo group. In both treatment
groups, the most common treatment-related AE was
nasal discomfort (6.6% [BDP nasal aerosol group] ver-
sus 5.8% [placebo group]). No other AE (regardless
of relationship to treatment) was reported in �2% of
subjects in either treatment group. One treatment-
emergent serious AE was reported in the BDP nasal
aerosol group (hypertensive crisis), which was not con-
sidered to be treatment related by the investigator and
was the only AE that led to study discontinuation. There
were no deaths reported in the study. Also, no relevant
treatment-related findings were observed for vital signs,
ENT examinations, or physical examinations.

DISCUSSION
The results of this study indicated that treatment

with BDP nasal aerosol at a dose of 320 �g/day pro-
vides statistically significant and clinically meaning-
ful16 improvements compared with placebo in the pri-
mary and all key secondary efficacy measures. A
treatment difference of 0.55 U in TNSS has been
viewed as a clinically important/meaningful effect,16

and the treatment difference observed for nasal symp-
toms in this study was considerably larger than the
0.55-U threshold (i.e., 0.91 for rTNSS and 0.92 for

Figure 4. (A) Treatment comparison of A.M. subject-
reported rTNSS and P.M. subject-reported rTNSS over the
2-week treatment period (ITT population). *LS mean treat-
ment difference from placebo. Values represent LS mean
(�SE). (B) Treatment comparison of A.M. subject-reported
iTNSS and P.M. subject-reported iTNSS over the 2-week
treatment period (ITT population). *LS mean treatment
difference from placebo. Values represent LS mean (�SE).
A.M., morning; BDP HFA, beclomethasone dipropionate
hydrofluoroalkane; iTNSS, instantaneous total nasal
symptom score; ITT, intent-to-treat; LS, least squares;
P.M., evening; rTNSS, reflective total nasal symptom
score; SE, standard error.
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iTNSS). Furthermore, the treatment effect of BDP nasal
aerosol was reported as early as day 1 and was main-
tained over the 2-week treatment period. The improve-
ment in nasal symptoms reported in this study after
treatment with BDP nasal aerosol in subjects with SAR
are similar to those reported from a recent study in
subjects with PAR after treatment with BDP nasal aero-
sol.17

In the current study, subjects administered their
once-daily study medication in the A.M. after record-
ing their symptom scores. The significant nasal symp-
tom improvements seen with BDP nasal aerosol versus
placebo in the A.M. (predose) iTNSS indicate that effi-
cacy was maintained over the entire 24-hour dosing
interval. In addition, improvements in A.M. rTNSS and
iTNSS were similar to those observed for P.M. rTNSS
and iTNSS, respectively, over the 2-week treatment
period, suggesting that BDP nasal aerosol is effective as
a once-daily treatment for SAR. Furthermore, improve-
ments with BDP nasal aerosol were shown for each of
the four individual symptoms comprising the TNSS,
thus supporting the efficacy of BDP nasal aerosol for
treating all nasal symptom components associated

with AR. Similarly, significant benefits of BDP nasal
aerosol over placebo were shown for ocular symptoms
(rTOSS, iTOSS, and each of the three individual ocular
symptoms composing the TOSS). Thus, results of this
study clearly show that treatment with BDP nasal aero-
sol provides relief of both nasal and ocular symptoms
of AR. This is consistent with recent reports that intra-
nasal corticosteroids are effective in treating both nasal
and ocular symptoms of AR.7,18,19

Similar to the observed improvements in subject-
reported nasal and ocular symptoms, BDP nasal
aerosol-treated subjects also reported greater im-
provements in quality of life as assessed by the
RQLQ score (RQLQ population; RQLQ score �3.0 at
baseline) compared with placebo-treated subjects.
Although the improvement in RQLQ score with BDP
nasal aerosol versus placebo was statistically signif-
icant (treatment difference, �0.48; p � 0.005), the
treatment difference was just below the minimal
clinically important threshold (�0.50).14 A similar
statistically significant improvement in RQLQ score
was also seen when the analysis was performed
using the ITT population.

Figure 5. (A) Treatment comparison of average A.M.
and P.M. subject-reported rTOSS over the 2-week
treatment period (ITT population). *LS mean treat-
ment difference from placebo. Values represent LS
mean (�SE). (B) Treatment comparison of average
A.M. and P.M. subject-reported iTOSS over the
2-week treatment period (ITT population). *LS mean
treatment difference from placebo. Values represent LS
mean (�SE). A.M., morning; BDP HFA, beclometha-
sone dipropionate hydrofluoroalkane; iTOSS, instan-
taneous total ocular symptom score; ITT, intent-to-
treat; LS, least squares; P.M., evening; rTOSS,
reflective total ocular symptom score; SE, standard
error.
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BDP nasal aerosol was well tolerated in the current
study. The incidence of AEs was low in both treatment
groups and the overall safety profile of BDP nasal
aerosol was similar to placebo. In addition, the inci-
dence of epistaxis was low and there was no epistaxis-
related subject discontinuation. There was no evidence
of treatment-related findings in ENT examinations in
either group. One treatment-emergent serious AE (hy-
pertensive crisis) was reported in the BDP nasal aerosol
group in a subject with a history of labile hypertension
at screening. The investigator did not consider this AE
to be treatment related. In this context, it is important
to note that results of a pharmacokinetic study evalu-
ating the systemic levels of beclomethasone 17-mono-
propionate and BDP after a single dose of intranasally
administered or orally inhaled BDP HFA in healthy
subjects indicated 320 �g of BDP nasal aerosol has
systemic bioavailability, which is approximately four-

fold lower compared with 320 �g of orally inhaled BDP
HFA in healthy subjects.20 These systemic bioavailabil-
ity data, coupled with the fact that the subject had an
active medical history of labile hypertension, further
support the investigator’s conclusion that the hyper-
tensive crisis was not likely to be related to BDP nasal
aerosol treatment.

Evaluation of the safety of intranasal corticosteroids
is of particular importance during chronic daily use,
especially in pediatric and adolescent patients. This
short-term, 2-week study included adolescent subjects
(12–17 years of age) but was not designed to assess
systemic safety outcomes such as growth or hypotha-
lamic–pituitary–adrenal (HPA) axis function. Results
from recently reported studies evaluating the safety
and efficacy of chronic daily treatment with BDP nasal
aerosol in adolescent and adult subjects with PAR did
not show systemically relevant safety profile differ-

Table 2 Treatment comparison of average A.M. and P.M. subject-reported reflective and instantaneous
individual nasal and individual ocular symptom scores (ITT population)

Reflective Assessment Instantaneous Assessment

Nasal symptoms
Nasal congestion

LS mean treatment difference from placebo �0.26 �0.23
95% CI �0.4, �0.2 �0.3, �0.1
p Value �0.001 �0.001

Rhinorrhea
LS mean treatment difference from placebo �0.22 �0.22
95% CI �0.3, 0.1 �0.3, 0.1
p Value �0.001 �0.001

Nasal itching
LS mean treatment difference from placebo �0.20 �0.23
95% CI �0.3, �0.1 �0.4, �0.1
p Value 0.001 �0.001

Sneezing
LS mean treatment difference from placebo �0.22 �0.22
95% CI �0.4, �0.1 �0.3, �0.1
p Value �0.001 �0.001

Ocular symptoms
Itching/burning eyes

LS mean treatment difference from placebo �0.17 �0.13
95% CI �0.3, �0.0 �0.2, �0.0
p Value 0.006 0.022

Tearing/watering eyes
LS mean treatment difference from placebo �0.19 �0.18
95% CI �0.3, �0.1 �0.3, �0.1
p Value 0.002 0.004

Eye redness
LS mean treatment difference from placebo �0.19 �0.17
95% CI �0.3, �0.1 �0.3, �0.1
p Value 0.002 0.005

A.M. � morning; CI � confidence interval; ITT � intent-to-treat; LS � least squares; P.M.� evening.
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ences between BDP nasal aerosol and placebo with
respect to HPA axis function or long-term safety.21–23

However, future studies will need to focus on such
systemic safety outcomes, especially in pediatric pa-
tients. In this regard, corticosteroids as a class are
known to affect systemic safety outcomes such as
growth, and a high dose (168 �g twice daily; total daily
dose, 336 �g) of an aqueous formulation of BDP was
previously shown to be associated with an effect on
growth, but not on HPA axis function, in children with
PAR.24 It is important to note that results from a recent
dose-ranging study suggested that BDP nasal aerosol
at a considerably lower dose of 80 �g/day was effec-
tive and well tolerated in children (6–11 years of age).25

Additional studies are needed to evaluate the safety of
this dose in pediatric patients.

In conclusion, treatment with BDP nasal aerosol at
320 �g/day resulted in significant and clinically mean-
ingful improvements in both nasal and ocular symp-

toms associated with SAR in adolescent and adult sub-
jects. Beneficial effects of treatment with BDP nasal
aerosol were reported as soon as day 1 of treatment
and were maintained over the 2-week treatment pe-
riod. Additionally, BDP nasal aerosol was well toler-
ated and the overall safety profile of BDP nasal aerosol
was similar to placebo. Together, these data indicate
that BDP nasal aerosol provides an effective and well-
tolerated once-daily treatment option for the treatment
of SAR.
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