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Abstract

Background: Uncomplicated acute rhinosinusitis (ARS) is usually a self-limiting inflammatory condition often treated with antibiotics.

Aims: To assess the safety and efficacy of fluticasone furoate nasal spray (FFNS) compared with placebo for symptomatic relief of
uncomplicated ARS.

Methods: A randomised, double-blind, placebo-controlled, parallel-group, multicentre, 2-week treatment study of FFNS 110μg once and
twice daily was undertaken in adults/adolescents.       

Results: A statistically significant reduction was seen in the daily major symptoms score, a composite score of three individual symptoms
(nasal congestion/stuffiness, sinus headache/pressure or facial pain/pressure, and postnasal drip on a 0–3 scale) by both FFNS doses
compared with placebo (least square mean differences vs. placebo of –0.386 (p=0.008) and –0.357 (p=0.014) for once daily and twice
daily FFNS, respectively). The differences in median times to symptom improvement were not statistically significant between each dose of
FFNS (7 days) and placebo (8 days). There were no treatment differences in antibiotic use for possible fulminant bacterial rhinosinusitis (3%
in each group). The safety profile of FFNS was similar to placebo.       

Conclusions: FFNS reduces symptoms of uncomplicated ARS compared with placebo and is well tolerated, providing support for
withholding antibiotics in selected patients. 
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Introduction
Acute rhinosinusitis (ARS) is a common reason for primary care visits
and causes significant symptoms, often resulting in work/school

absences. It is defined as a sudden onset of >2 symptoms, one of
which is nasal blockage/congestion or nasal discharge (anterior or
posterior). Other symptoms are facial pain/pressure and
impairment/loss of smell.1 These symptoms usually have an acute
onset and are present for <4 weeks.2 ARS is distinguished from the
common cold by persistent sinus inflammation after the usual 10-

The full version of this paper, with online appendices,
is available online at www.thepcrj.org
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day period of recovery from a common cold or worsening after an
initial period of improvement. The European guideline1 advises
treatment of ARS depending on severity: to start with symptomatic
relief for mild ARS and to add intranasal corticosteroids for moderate
ARS. Antibiotics are added only when symptoms such as fever
>38ºC or severe pain are present.1

It has been theorised that an intranasal corticosteroid would
promote drainage and increase aeration of the sinuses by decreasing
the inflammatory response and reducing mucosal swelling, thus
hastening the elimination of infectious organisms and decreasing
the frequency/severity of recurrent symptoms.3 Several studies
conclude that intranasal corticosteroids (with or without antibiotics)
are beneficial in ARS patients and are equally or more effective than
antibiotics alone.4-8 Currently, only one intranasal corticosteroid –
mometasone furoate nasal spray (MFNS) – is approved for ARS,9 and
this indication is limited to Canada. Fluticasone furoate, an
enhanced-affinity glucocorticoid, has been developed as an
intranasal spray for the treatment of allergic rhinitis (AR). The safety
of fluticasone furoate nasal spray (FFNS) has been demonstrated in
a 12-month study in adults/adolescents with perennial AR.10

The objective of this study was to evaluate the safety and
efficacy of two doses of FFNS (110μg once daily and 110μg twice
daily) compared with placebo as monotherapy in treating

adults/adolescents with uncomplicated ARS. For this study,
uncomplicated ARS was defined as persistent inflammation of the
paranasal sinuses and nasal cavity beyond 10 days. The defined
study population excluded subjects with fulminant bacterial
rhinosinusitis (FBRS) clinically suggested by symptoms including
temperature >38°C and persistent severe facial/tooth pain. Subjects
with symptomatic AR and other sinonasal conditions including
chronic or recurrent rhinosinusitis were also excluded to ensure only
those with ARS were studied. 

Methods
Study design 
This randomised, double-blind, placebo-controlled, parallel-group
study was carried out at 67 sites in 12 countries (Table 1). It was
conducted according to the International Conference on
Harmonisation, Good Clinical Practice and all applicable subject
privacy requirements, and the ethical principles as outlined in the
Declaration of Helsinki 2008. For the completed CONSORT checklist,
see Appendix 1 available online at www.thepcrj.org

Males or non-pregnant females aged >12 years with
uncomplicated ARS were eligible. Subjects could not have a clinical
diagnosis of FBRS, other concurrent sinonasal conditions including
chronic or recurrent rhinosinusitis, or symptomatic AR or allergic

Demographic Placebo FFNS 110μg once daily FFNS 110μg twice daily Total
(N=245) (N=240) (N=252) (N=737)

Sex, n (%)
Female 143 (58) 148 (62) 169 (67) 460 (62)

Age, years
Mean (SD) 39.1 (14.81) 39.7 (15.64) 39.0 (16.02) 39.3 (15.48)

Allergic rhinitis*, n (%)
SAR 38 (16) 26 (11) 29 (12) 93 (13)
PAR 16 (7) 20 (8) 23 (9) 59 (8)

Race, n (%)
White† 238 (97) 234 (98) 244 (97) 716 (97)
Black‡ 3 (1) 0 3 (1) 6 (<1)
Other 4 (2) 6 (3) 5 (2) 15 (2)

Ethnicity, n (%)
Not Hispanic 241 (98) 238 (>99) 248 (98) 727 (99)
Hispanic 4 (2) 2 (<1) 4 (2) 10 (1)

Country, n (%)   
Bulgaria 35 (14) 34 (14) 35 (14) 104 (14)
Canada 42 (17) 39 (16) 42 (17) 123 (17)
Czech Republic 9 (4) 8 (3) 9 (4) 26 (4)
Estonia 12 (5) 14 (6) 13 (5) 39 (5)
Germany 53 (22) 50 (21) 54 (21) 157 (21)
Netherlands 12 (5) 14 (6) 14 (6) 40 (5)
Norway 7 (3) 8 (3) 9 (4)) 24 (3)
Poland 19 (8) 20 (8) 19 (8) 58 (8)
Russia 18 (7) 18 (8) 19 (8) 55 (7)
Spain 8 (3) 7 (3) 9 (4) 24 (3)
Sweden 11 (4) 11 (5) 12 (5) 34 (5)
Ukraine 19 (8) 17 (7) 17 (7) 53 (7)

FFNS=fluticasone furoate nasal spray, PAR=perennial allergic rhinitis, SAR=seasonal allergic rhinitis, SD=standard deviation.
Subjects were enrolled from various settings (including primary care clinics, clinical research centres, ENT clinics, and allergy clinics) in 12 countries.
*Allergic rhinitis (AR) status was based on skin prick test or in vitro blood allergen test results.
†White: White/Caucasian/European heritage.
‡Black: African American/African heritage.

Table 1. Demographics (intent-to-treat population)
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sensitisation to seasonal allergens likely to be present during the study
(determined by skin prick test or in vitro blood test).

Subjects completed a diary (see Appendix 2, available online at
www.thepcrj.org) in which they rated the symptom severity of ARS
based on the major symptom score (MSS), a composite score of
three individual symptoms (nasal congestion/stuffiness, sinus
headache/pressure or facial pain/pressure, postnasal drip), each
using a scale of 0–3. These assessments were conducted twice daily,
before the morning and evening dose, approximately 12 hrs apart.
Subjects also documented compliance with study drug, medical
conditions, and concomitant medications taken during the study.

Five clinic visits were scheduled (Figure 1). Subjects who were
experiencing ARS symptoms for 5–8 days before Visit 1 and met the
inclusion criteria entered a 3–5 day screening period. At the end of
the screening period, subjects who had an average of >4.5 on the
MSS and >2 on congestion/stuffiness and sinus headache/pressure
or facial pain/pressure (the last six assessments) were eligible for
randomisation.

Eligible subjects were randomly assigned (1:1:1) to receive one
of three double-blinded (to subjects/care givers, investigators, and
sponsor study personnel) study treatments (FFNS 110µg once daily,
FFNS 110µg twice daily, or placebo) for 2 weeks, according to a
computer-generated randomisation schedule and an Interactive
Voice Response System called the Registration and Medication
Ordering System. The randomisation was stratified by country, age
(<18 years, >18 years), and AR status (yes/no). Subjects were not
permitted to take any medications that may affect the
duration/severity of rhinosinusitis throughout the
screening/treatment period. The subjects attended the clinic for
Visits 3 (1 week on treatment), 4 (end of 2 weeks of treatment), and
5 (1 week post-treatment follow-up). Subjects received a follow-up
telephone contact 7 days after Visit 5 for assessment of adverse
events (AEs).
Assessments
The primary efficacy endpoint was the mean change from baseline in

the daily MSS over the entire treatment period (weeks 1–2).
The key secondary endpoint was the first time to symptom

improvement (defined as reduction of individual symptom scores of
nasal congestion/stuffiness, sinus headache/pressure or facial
pain/pressure, and postnasal drip to <1 for two consecutive 12-hr
assessments). The mean change from baseline over the entire
treatment period in morning and evening MSS and individual
symptom scores was also evaluated as secondary endpoints. The use
of an antibiotic during the study for FBRS was also evaluated.
Exploratory endpoints included mean change from baseline over the
entire treatment period in daily, morning and evening individual
symptom scores for purulent rhinorrhoea and cough.

Safety assessments included AEs, nasal examination (the
mucosa for bleeding, ulcers, polyposis, or candidiasis), clinical
laboratory tests, and vital signs (blood pressure, heart rate, and
temperature).

Health outcome endpoints included mean change from baseline
in total Sino-Nasal Outcomes Test-20 (SNOT-20)11 score (range 0–5)
at the end of treatment and an assessment of changes in
productivity and sleep using a daily diary over the entire treatment
period on a scale of 0–10. (See Appendix 2, available online at
www.thepcrj.org)
Statistical methods
The proposed sample size of 240 subjects per treatment group was
estimated to provide 90% power to detect a difference of 0.45
between FFNS (either dose) and placebo in mean change from
baseline over the entire treatment period in daily MSS at a two-sided
significance level of 0.05 assuming a standard deviation of 1.525.

All analyses and summaries were based on the intent-to-treat
population (ITT; randomised and received at least one dose of study
medication). The primary analysis method was a pairwise
comparison between each FFNS dose and placebo using analysis of
covariance with adjustments for baseline value, country, AR status,
age, and gender. Time to symptom improvement was analysed
using Kaplan-Meier estimates and the pairwise comparisons

Figure 1.  Study schematic. BD=twice daily, OD=once daily.
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between each active group and placebo was performed based on a
log-rank test.  

Results
Subject disposition and baseline characteristics 
The study was conducted from January to July 2010. Recruitment
ended soon after the study reached the enrolment goal (720
subjects). A total of 1023 subjects were screened, of which 737
subjects were randomised and received one of three treatments.
Baseline characteristics and symptom severity were similar among
the three treatment groups (Tables 1 and 2). Thirty-nine subjects
prematurely withdrew from study treatment; 95% of the 737
subjects in the analyses completed the 2-week study treatment.
The most common reason for withdrawal was AEs (4% in placebo
group, 2% in FFNS 110μg once daily group, and 2% in FFNS
110μg twice daily group) (Figure 2).  
Efficacy 
For the primary efficacy endpoint, the mean daily MSS declined
(improved) in all three treatment groups during the 2-week
treatment period (Figure 3). A statistically significant reduction in
daily MSS by both FFNS doses was seen compared with placebo
(least squares mean differences vs. placebo of –0.386 (p=0.008) and
–0.357 (p=0.014) for once daily and twice daily FFNS 110μg,
respectively). Treatment differences in morning and evening MSS
were also significant for both FFNS doses compared with placebo
(Table 2).

Over the course of treatment, reductions from baseline in daily

symptom scores for all three major individual symptoms were
observed in all treatment groups. Treatment differences compared
with placebo were significant for both FFNS doses for the daily nasal
congestion/stuffiness score and only for once daily FFNS 110μg for
the daily postnasal drip score. No treatment differences were
observed in the daily sinus headache/pressure or facial pain/pressure
score. Treatment differences in morning and evening individual
symptom scores were similar to those for daily individual symptom
scores.

For the key secondary endpoint, the median time to symptom
improvement was 8 days for the placebo group and 7 days for each
of the FFNS groups. The treatment differences between the two
doses of FFNS and placebo were not statistically significant.

There were no treatment differences in antibiotic use for FBRS
among the three treatment groups (seven subjects (3%) in each
treatment group; Table 3).
Safety 
The incidence of AEs during the treatment period was similar across
all treatment groups with the most common AEs being headache,
bacterial sinusitis, and epistaxis (Table 4). There were no deaths. One
serious AE was reported which was not drug-related. Epistaxis was
the most common drug-related AE (2% in placebo group, 3% in
FFNS 110μg once daily group, and <1% in FFNS 110μg twice daily
group during treatment). Headache was also reported as a drug-
related AE (<1% in placebo group, 1% in FFNS 110μg once daily
group, and 2% in FFNS 110μg twice daily group during treatment. 

More subjects in the placebo group (7%) prematurely withdrew

Figure 2.  Study population. BD=twice daily, OD=once daily
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Daily symptom score Placebo FFNS 110μg once daily FFNS 110μg twice daily
(N=245) (N=240) (N=252)

MSS
Baseline, n 244 238 249

Mean (SE) 7.1 (0.06) 7.0 (0.07) 7.0 (0.06)
Weeks 1–2, n 242 237 245
LS mean change (SE) –2.97 (0.12) –3.36 (0.13) –3.33 (0.13)
LS mean difference vs. placebo –0.386 –0.357

p value 0.008 0.014
95% CI –0.67 to –0.10 –0.64 to –0.07

Morning MSS
Baseline, n 244 238 249

Mean (SE) 7.1 (0.07) 7.0 (0.07) 6.9 (0.06)
Weeks 1–2, n 241 235 244
LS mean change (SE) –3.02 (0.13) –3.38 (0.13) –3.33 (0.13)
LS mean difference vs. placebo -0.370 –0.312

p value 0.013 0.035
95% CI –0.66 to –0.08 –0.60 to –0.02

Evening MSS
Baseline, n 244 237 246

Mean (SE) 7.1 (0.07) 7.1 (0.08) 7.0 (0.07)
Weeks 1–2, n 242 236 242
LS mean change (SE) –2.96 (0.13) –3.36 (0.13) –3.35 (0.13)
LS mean difference vs. placebo -0.400 –0.393

p value 0.007 0.008
95% CI –0.69 to –0.11 –0.68 to –0.10

Nasal congestion/stuffiness
Baseline, n 244 238 249

Mean (SE) 2.5 (0.02) 2.5 (0.02) 2.4 (0.02)
Weeks 1–2, n 242 237 245
LS mean change (SE) –0.97 (0.04) –1.11 (0.05) –1.13 (0.04)
LS mean difference vs. placebo –0.147 –0.161

p value 0.005 0.002
95% CI –0.25 to –0.05 –0.26 to –0.06

Sinus headache/pressure or facial pain/pressure
Baseline, n 244 238 249
Mean (SE) 2.4 (0.02) 2.4 (0.02) 2.3 (0.02)

Weeks 1–2, n 242 237 245
LS mean change (SE) –1.09 (0.05) –1.18 (0.05) –1.20 (0.05)
LS mean difference vs. placebo –0.093 –0.110

p value 0.110 0.058
95% CI –0.21 to 0.02 –0.22 to 0.00

Postnasal drip
Baseline, n 244 238 249

Mean (SE) 2.2 (0.04) 2.2 (0.04) 2.2 (0.04)
Weeks 1–2, n 242 237 245
LS mean change (SE) –0.92 (0.04) –1.06 (0.05) –1.01 (0.05)
LS mean difference vs. placebo –0.147 –0.097

p value 0.006 0.066
95% CI –0.25 to –0.04 –0.20 to 0.01

Purulent rhinorrhea
Baseline, n 244 237 248

Mean (SE) 1.5 (0.06) 1.4 (0.06) 1.4 (0.06)
Weeks 1–2, n 242 236 242
LS mean change (SE) –0.66 (0.04) –0.69 (0.04) –0.68(0.04)
LS mean difference vs. placebo –0.032 –0.027

p value 0.512 0.573
95% CI –0.13 to 0.06 –0.12 to 0.07

Cough 243 238 248
Baseline, n 1.3 (0.05) 1.2 (0.06) 1.2 (0.06)

Mean (SE)
Weeks 1–2, n 241 237 242
LS mean change (SE) –0.50 (0.04) –0.56 (0.04) –0.52 (0.04)
LS mean difference vs. placebo –0.056 –0.022

p value 0.242 0.652
95% CI –0.15 to 0.04 –0.12 to 0.07

CI=confidence interval, FFNS=fluticasone furoate nasal spray, LS mean difference = least squares mean change in active minus least squares mean change in placebo, 
MSS=a composite score of three individual symptoms (nasal congestion/stuffiness, sinus headache/pressure or facial pain/pressure, postnasal drip), SE=standard error. 

Table 2. Mean daily, morning and evening MSS and individual symptom scores (intent-to-treat population)
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from study treatment than in the FFNS groups (3% and 5% for once
daily and twice daily treatment groups, respectively; Figure 2).
Twenty subjects were withdrawn from study treatment due to AEs,
with the most common one being bacterial sinusitis (2% in the
placebo group, <1% in the FFNS 110μg once daily group, and 1%
in the FFNS 110μg twice daily group).

There were no significant findings from clinical laboratory tests
and vital signs. Most nasal examinations showed no change from
baseline to the end of study treatment/early withdrawal. Mucosal
bleeding was the most common abnormal finding at endpoint

(worsening in 2% of subjects in each treatment group). Four subjects
had evidence of possible nasal candidiasis during the study (1% in the
placebo group and 1% in the FFNS 110μg twice daily group).
Health outcomes 
Mean changes from baseline in total SNOT-20 scores (Table 5) at the
end of treatment did not show statistically significant differences
between either FFNS dosage group and the placebo group (least
squares mean difference vs. placebo –0.110 (p=0.142) and –0.142
(p=0.058) for FFNS 110μg once daily and twice daily, respectively).
The mean changes from baseline over weeks 1–2 were statistically
significant between both FFNS doses and placebo for productivity
(least squares mean difference vs. placebo for FFNS 110μg once daily
and twice daily –0.293 (p=0.049) and –0.385 (p=0.010),
respectively) and sleep (–0.324 (p=0.038) and –0.343 (p=0.027),
respectively), based on daily diary.  

Discussion
Although uncomplicated ARS is usually a self-limiting inflammatory
condition, it is often treated with antibiotics.12 Treatment
recommendations for ARS vary from only treating severe/persistent
moderate symptoms and specific bacterial rhinosinusitis findings
with narrow spectrum antibiotics to treating all patients with broad
spectrum antibiotics.1,13 This study evaluated an alternative treatment
for symptomatic relief of uncomplicated ARS using an intranasal
corticosteroid, fluticasone furoate (FFNS), as monotherapy. The
advantages of this therapeutic approach are two-fold: eliminating
unnecessary antibiotic use that aggravates bacterial resistance: and
providing symptom control in patients for whom antibiotics have

Figure 3.  Least squares mean (SE) change from baseline
in daily major symptom score (MSS) during the 2-week
treatment period. BD=twice daily, OD=once daily, FFNS,
fluticasone furoate nasal spray

Use of antibiotic during the Placebo FFNS 110μg once daily FFNS 110μg twice daily
study period (N=245) (N=240) (N=252)

Any use 7 (3) 7 (3) 7 (3)
Onset of FBRS during treatment 5 (2) 6 (3) 3 (1)
Onset of FBRS post-treatment 2 (<1) 1 (<1) 4 (2)
p value vs. placebo* --- 0.969 0.957
Odds ratio --- 1.021 0.971
95% CI --- 0.353 to 2.957 0.336 to 2.812

FBRS=fulminant bacterial rhinosinusitis, FFNS=fluticasone furoate nasal spray.
*Pairwise comparison between active and placebo based on Mantel-Haenszel χ2 test.

Table 3. Antibiotic use due to the development of fulminant bacterial rhinosinusitis (intent-to-treat population)

Number (%) of subjects
Adverse event Placebo FFNS 110μg once daily FFNS 110μg twice daily

(N=245) (N=240) (N=252)
Any AE 41 (17) 41 (17) 46 (18)

Headache 6 (2) 9 (4) 12 (5)
Sinusitis bacterial 6 (2) 6 (3) 4 (2)
Epistaxis 5 (2) 6 (3) 3 (1)
Oropharyngeal pain 2 (<1) 2 (<1) 3 (1)
Dizziness 1 (<1) 0 4 (2)
Pharyngitis 0 1 (<1) 3 (1)

FFNS=fluticasone furoate nasal spray.

Table 4. Most common (>1% incidence in any treatment group and more common than placebo) adverse events (AEs)
during treatment (intent-to-treat population)

0

-1

-2

-3

-4
Placebo FFNS 110µg OD         FFNS 110µg BID

SE: standard error
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been shown to provide limited benefit.14 This hypothesis was
supported by previous controlled trials that have shown the benefit
of intranasal corticosteroids with their recognised anti-inflammatory
properties, with or without antibiotics in ARS.15 

Main findings 
This study demonstrated a statistically significant treatment benefit
of both FFNS once daily and twice daily doses compared with
placebo in reducing the overall symptoms of uncomplicated ARS
based on the primary efficacy endpoint, the mean change from
baseline over the entire treatment period in daily MSS.

Among the study population, as expected for a self-limiting
condition, all treatment groups showed a reduction in symptom
severity during the treatment period (within 4 weeks from onset).
The lack of statistically significant differences in time to symptom
improvement between each FFNS dose and placebo (1 day
difference) may be attributable to the selection of study subjects in
addition to the self-limiting nature of the condition. In this
population with ARS who did not have chronic or recurrent
rhinosinusitis, it could have been more difficult to show a difference
between FFNS and placebo by the rate of symptom improvement
than if it was examined in a pool of subjects with pre-existing
symptoms less likely to resolve spontaneously. Likewise, exclusion of
chronic or recurrent rhinosinusitis and symptomatic AR eliminated
subjects who may have had more severe symptoms and, therefore,
could have had more pronounced benefit from the anti-
inflammatory action of an intranasal corticosteroid. Among the
study population without co-morbid sinonasal conditions, the
clinical effect of FFNS in reducing symptoms compared with placebo
was modest and not supported by a more rapid improvement in
symptoms.

In evaluating the impact on quality of life using SNOT-20 (a
questionnaire validated in chronic rhinosinusitis), there was no
treatment benefit of FFNS based on the total SNOT-20 score (1-week

recall). However, based on daily diary questions, FFNS showed
treatment benefit compared with placebo in productivity and sleep.

Both FFNS doses were well tolerated based on safety
assessments. AE findings from the study were similar to those from
other short-term treatment studies using FFNS in subjects with AR.
Interpretation of findings in relation to previously
published work 
Compared with other studies using the intranasal corticosteroid
MFNS (the MFNS study8,9), this FFNS study differs in several key
inclusion/exclusion criteria (Table 6). In this FFNS study, most subjects
(98%) had symptoms for 8–13 days before entering study treatment
whereas, in the MFNS study, subjects could have symptoms for up
to 28 days and 23–28% in each group had symptoms for 15–28
days before starting study treatment. The FFNS study explicitly
excluded subjects with symptomatic perennial AR and seasonal AR
as well as those sensitised to seasonal allergens that could be
present during the study. In contrast, it is not clear whether the
MFNS study excluded subjects with symptomatic perennial AR. In
addition, the MFNS study did not specifically exclude subjects with a
history of recurrent rhinosinusitis whereas the FFNS study excluded
subjects with current or a history of sinonasal conditions including
chronic or recurrent rhinosinusitis. The MFNS studies suggested that
the twice daily dose was efficacious while the once daily dose was
insufficient to reduce the ARS symptoms.8,9 In another study,
budesonide – which is less topically potent than FFNS or MFNS –
given once daily had no benefit over placebo for ARS.16 The
differences in efficacy between these studies, including the relative
potency of once daily compared with twice daily dosing, may be due
to the differences in study population and the potency of the
individual intranasal corticosteroid as well as symptoms comprising
a MSS. Despite the carefully selected uncomplicated ARS population
that would be most likely to improve spontaneously, this study
demonstrated statistically significant treatment benefit of both FFNS
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Overall SNOT-20 score* Placebo FFNS 110μg once daily FFNS 110μg twice daily
(N=245) (N=240) (N=252)

Baseline, n 239 235 243
Mean (SE) 2.5 (0.05) 2.3 (0.05) 2.4 (0.05)

Change from baseline
Endpoint (week 2/EW), n 211 218 219
Mean change (SE) –1.5 (0.07) –1.5 (0.07) –1.6 (0.06)

Analysis†

LS mean change (SE) –1.46 (0.06) –1.57 (0.06) –1.60 (0.06)
LS mean difference vs. placebo (95% CI) --- –0.110 (–0.26 to 0.04) –0.142 (–0.29 to 0.00)
p value --- 0.142 0.058

FFNS=fluticasone furoate nasal spray.

*The Sino-Nasal Outcomes Test-20 (SNOT-20) questionnaire consists of 20 individual items (need to blow nose, sneezing, runny nose, cough, post-nasal discharge, 
thick nasal discharge, ear fullness, dizziness, ear pain, facial pain/pressure, difficulty falling asleep, wake up at night, lack of a good night’s sleep, wake up tired, fatigue,
reduced productivity, reduced concentration, frustrated/restless/irritable, sad, and embarrassed), each rated using a 0–5 scale (0=none, 1=very mild, 2=mild, 3=moderate,
4=severe, 5=bad as it can be).

†Analysis performed using analysis of covariance (ANCOVA) with baseline value, country, and allergic rhinitis status as covariates. Allergic rhinitis status was based 
on subject baseline characteristics captured on the case report form.

Table 5. Analysis of mean change from baseline to endpoint in overall and Individual SNOT-20 scores (intent-to-treat
population)
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once daily and twice daily regimens compared with placebo.
The subject selection criteria, reflecting a clinical diagnosis of

uncomplicated ARS and excluding FBRS without imaging techniques
or sinus aspirate culture, was able to identify a pool of patients with
uncomplicated ARS who did not require antibiotics for symptom
relief. In the FFNS study the majority of subjects with uncomplicated
ARS (97% in each group) did not require an antibiotic for FBRS. The
previous MFNS study in ARS subjects comparing an antibiotic and
intranasal corticosteroid treatments to placebo had similar results
(treatment failure rate for MFNS twice daily 4.7% compared with
7.2% for amoxicillin (p=0.258).8 This result suggests that
administration of FFNS in subjects with uncomplicated ARS did not
increase the risk of developing symptoms that may require antibiotic
therapy. No significant difference in premature withdrawal from
study treatment due to bacterial sinusitis between the FFNS and
placebo groups also supports the safety of FFNS.
Strengths and limitations of this study 
To our knowledge, this is the first large-scale, randomised, placebo-
controlled study of uncomplicated ARS where patients with other
co-morbid sinonasal conditions – including chronic or recurrent
rhinosinusitis and symptomatic AR – have clearly been excluded.
Because the clinical symptoms of these conditions overlap, a
carefully selected patient population was critical to ensure that an
observed treatment effect could be considered an effect on the ARS
symptoms rather than on other pre-existing conditions.

The difficulties encountered included finding subjects with AR
who were not exposed to relevant allergens during the study, and
those who had appropriate ARS symptoms for a sufficient time to
exclude acute viral illnesses and were willing to avoid other
treatments for their condition. It was felt necessary to avoid the
effects of any other treatments as the placebo nasal spray would
already have a benefit when given twice daily. However, such
selection criteria could have increased inclusion of subjects with
milder symptoms who could tolerate symptoms without concurrent

therapy. Alternative methodologies that would have been helpful to
address the research question include allowing other medications
for the condition and comparison with any additional benefit
provided by intranasal corticosteroids, although the self-limiting
nature of ARS would have made it more difficult to demonstrate
treatment differences compared with placebo on top of other
symptom relief medications. Allowing subjects with symptomatic
perennial AR would have made recruitment much easier, but it
would have made it difficult to address the question of the efficacy
of FFNS in uncomplicated ARS separately from its proven
effectiveness in relieving symptoms of perennial AR. Subjects with
recurrent sinusitis would be another group worth studying since
there are limited treatment options for these patients.
Implications for future research and practice
New questions arising from this study include: the optimal dose of
FFNS needed to relieve uncomplicated ARS symptoms, depending
on the symptom severity at the time of initial diagnosis, especially
among patient groups that may not have been eligible for the study;
whether patients with persistent ARS symptoms for a longer period,
possibly due to their sinonasal co-morbidity, can benefit from FFNS
110µg twice daily or even a higher dose; and whether mild
symptoms can be addressed by FFNS 55µg once daily. A validated
health outcomes questionnaire in the study population is also
needed to understand better the impact of FFNS treatment for ARS
on quality of life. Lessons for clinical practice from this study include
the benefits of using a potent intranasal corticosteroid such as FFNS
which has a long duration of effect when give once daily,17 a similar
benefit to that seen in treating the symptoms of AR, while avoiding
antibiotics.  
Conclusions  
This study has demonstrated the efficacy of an FFNS given once or
twice daily as an effective monotherapy in uncomplicated ARS. The
study population was reflective of patients with uncomplicated ARS
who can be identified based on the clinical diagnosis in a primary

FFNS study MFNS study8

Exclusion criteria • Symptomatic SAR (and allergy to seasonal • Symptomatic SAR (after pollen exposure 
allergens likely to be present during the during the study)
study period)

• Symptomatic PAR • Chronic rhinosinusitis within 6 months
• Chronic rhinosinusitis within 3 years
• Recurrent rhinosinusitis within 3 years

Inclusion criteria: duration of symptoms 8–13 days 7–28 days
at treatment start
Major symptoms • Nasal congestion/stuffiness • Rhinorrhoea

• Sinus headache/pressure or facial pain/pressure • Postnasal drip
• Postnasal drip • Nasal congestion/ stuffiness

• Sinus headache
• Facial pain/ pressure/tenderness on palpation 

over the paranasal sinuses
Allergic rhinitis status (ITT population) History of SAR: 13% History of SAR: 16–17%

History of PAR: 8% History of PAR: 23–27%

FFNS=fluticasone furoate nasal spray, MFNS= mometasone furoate nasal spray, PAR=perennial allergic rhinitis, SAR=seasonal allergic rhinitis.

Table 6. Key differences between the FFNS and MFNS studies
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care setting. In this population, both FFNS doses demonstrated a
statistically significant treatment difference compared with placebo
in reducing overall symptoms of uncomplicated ARS. Furthermore,
the safety profile of FFNS in uncomplicated ARS was similar to that
in AR. In addition, the low incidence of infections requiring
antibiotics provided valuable clinical support for emerging treatment
guidelines that recommend withholding antimicrobial treatment for
patients with uncomplicated ARS.   

Handling editor Arnulf Langhammer
Statistical review Gopal Netuveli
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Appendix 1: CONSORT 2010 checklist of information to include when reporting a randomised trial
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