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Background: Intranasal corticosteroids are first-line treatment for moderate-to-severe seasonal allergic rhinitis (AR).

Objectives: To compare preferences for fluticasone furoate and fluticasone propionate nasal sprays after 1 week of treatment
in patients with symptomatic seasonal AR.

Methods: Patients with seasonal AR were enrolled (n = 360) and randomized 1:1 to active treatment (fluticasone furoate, 110 ug,
or fluticasone propionate, 200 ug, followed by crossover treatment for 1week each) or matched placebo sequence with a 1-week
washout before crossover dosing. Fluticasone furoate and fluticasone propionate efficacy was measured by change from baseline during
1 week in daily reflective total nasal symptom score (rTNSS) that assessed severity of rhinorrhea, nasal congestion, nasal itching, and
sneezing. Patient preference for fluticasone furoate or fluticasone propionate was assessed at the end of the study by questionnaire.

Results: Three hundred sixty patients from 29 clinical sites in the Unites States were randomized and treated between August 1,
2007 and November 30, 2007. Most patients were white (73%) and female (59%), with a mean age of 38.3 years, and had had seasonal
AR for at least 10 years (74%). Fluticasone furoate and fluticasone propionate each reduced the daily rTNSS compared with their
respective placebos (least squares mean [SD] difference, —0.8 [0.24], P < .001, and —0.6 [0.24], P = .01, respectively). More
patients (P < .001) preferred fluticasone furoate to fluticasone propionate based on attributes of scent or odor (58% vs 27%),
aftertaste (60% vs 18%), leaking out of the nose and down the throat (59% vs 21%), and mist gentleness (57% vs 26%). No
statistically significant differences were seen in preferences regarding ease of use, delivery method, or device comfort.

Conclusion: Both fluticasone furoate and fluticasone propionate significantly improved symptoms in adult patients with seasonal
AR. Most patients preferred the sensory attributes of fluticasone furoate to those of fluticasone propionate after 1 week of treatment.

Allergic rhinitis (AR) is a common chronic upper respiratory
tract disorder that results from IgE-mediated immune reac-
tions to environmental allergens.! Depending on the timing
and type of allergen involved, AR can be either perennial
or seasonal. AR is associated with a number of comorbid
diseases, including conjunctivitis, sinusitis, and asthma,?> and
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is estimated to affect more than 40 million people in the
United States.® Direct costs for physicians’ visits and medi-
cations and indirect costs of absenteeism and lost productivity
are estimated to exceed $2 billion annually in the United
States.* Indirect costs associated with AR exceed those of
other common conditions, such as migraine, diabetes, and
asthma.>®

Intranasal corticosteroids (INSs) are the first-line treatment
for moderate to severe seasonal and perennial AR or when
nasal congestion is a major component of AR.? INSs act via
anti-inflammatory activity that inhibits the onset of the in-
flammatory responses and reduces the number of inflamma-
tory cells and the release of inflammatory mediators. Cur-
rently available INSs approved for once-daily use include
those with propionate and furoate ester side chains that make
the INSs highly lipophilic. Pharmacologic potency studies
show similar rank orders of potency for furoate and propi-
onate INSs,” and clinical studies demonstrate comparable
efficacy and tolerability.® Although efficacy and tolerability
may be comparable between INSs with furoate and propi-
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onate modifications, patient perception of the sensory at-
tributes of INSs, including odor and taste, is different and can
influence patient preference for individual INSs.”"

Fluticasone furoate is an enhanced-affinity glucocorticoid
developed as an aqueous suspension using a unique side-
actuated nasal spray device for treatment of AR symptoms.
Fluticasone furoate was formulated to reduce odor and nasal
irritation and uses a delivery system with a shorter nose tip
and lower volume per actuation than previous systems.!*
Fluticasone furoate, 110 wg once daily, is approved in the
United States for the treatment of symptoms of seasonal and
perennial AR in patients 2 years and older and has been
reported in randomized, double-blind, controlled studies to
improve AR nasal symptoms!'>!® and has an onset of action
within 24 hours.!>!¢ Fluticasone propionate, 200 ug once
daily, is approved in the United States for the treatment of
seasonal and perennial AR and nonallergic rhinitis in adults."
Reduction of nasal symptoms after fluticasone propionate
administration occurs within 24 to 72 hours.?

In a previous single-dose study comparing patient prefer-
ences, the sensory attributes of fluticasone furoate were pre-
ferred over those of fluticasone propionate by adult AR
patients.?! The primary objectives of this randomized, double-
blind, placebo-controlled, multidose study were to evaluate
the preferences of patients with seasonal AR for fluticasone
furoate and fluticasone propionate nasal spray sensory char-
acteristics after treatment for 7 days.

METHODS

Patients and Study Design

Men and women 18 years and older with a clinical history of
seasonal AR and nasal symptoms during each of the 2 pre-
vious fall allergy seasons were eligible if they had a positive
skin test result to fall allergens appropriate to their region and
had exposure to fall seasonal allergens during the study
period. Study sites used a pollen sampling device (Rotorod
Sampler; Multidata, Inc., Minnetonka, MN) to collect fall
pollen samples 5 days each week. At the end of the study, a
pollen summary (particles per cubic meter) was provided to
GlaxoSmithKline for entry into a database along with a
summary of rainfall (inches per day) during the study period
for each site’s geographic area.

Patients were screened for a minimum of 5 days. To be
randomized, eligible patients had to have an average 12-hour
reflective total nasal symptom score (rTNSS) in the 4 days
before randomization of 6 or higher of a maximum possible
score of 12 and an average 12-hour reflective nasal symptom
assessment score for congestion of 2 or higher of a maximum
possible score of 3.

Eligible female patients of childbearing potential were
required to have a negative pregnancy test result and consent
to the use of acceptable birth control methods. Exclusion
criteria included any clinically significant uncontrolled med-
ical disorder, infection, or structural abnormality of the re-
spiratory system, recent use of allergy or other medications

that affect AR symptoms, use of intranasal corticosteroids
within 4 weeks of the study, and use of oral or parenteral
corticosteroids within 8 weeks of the study. Use of intranasal
fluticasone propionate or fluticasone furoate within 1 year
before the study was prohibited.

All patients provided written informed consent. Institutional
review boards for each study site approved the protocol for this
randomized, double-blind, single-dose, crossover study (proto-
col FFU105927; clinicaltrials.gov identifier NCT00539006).

After the screening period, eligible patients were random-
ized 1:1 (using a computer-generated code) to 1 of the fol-
lowing 4 treatment sequences: (1) fluticasone furoate, 110 ug
once daily, followed by fluticasone propionate, 200 pg once
daily; (2) fluticasone propionate, 200 ug once daily, followed
by fluticasone furoate, 110 ug once daily; (3) fluticasone
furoate placebo once daily followed by fluticasone propionate
placebo once daily; or (4) fluticasone propionate placebo
once daily followed by fluticasone furoate placebo once
daily. The first 7-day treatment period was followed by a
7-day washout period then a second 7-day treatment period
consisting of the alternate treatment in the randomized treat-
ment sequence (Figure 1). Patients continued to meet eligi-
bility criteria for the second treatment period. The second
treatment period was followed by a telephone call within 3 to
5 days after the end of treatment to assess adverse events.
Physical and nasal examinations were conducted at the be-
ginning and end of the study.

All study personnel and patients were blinded to the treat-
ment sequence assignments (active or placebo). The physical
differences between the 2 nasal spray devices (ie, top-down
vs side actuation) prevented complete blinding of the within-
sequence treatment assignment (ie, fluticasone furoate device
or fluticasone propionate device). Fluticasone furoate (Ver-
amyst) and fluticasone propionate (Flonase; GlaxoSmith-
Kline, Research Triangle Park, NC) and matching placebos
were provided by GlaxoSmithKline (Research Triangle Park,
NC). Matched placebos contained the same vehicle as their
respective active drug counterparts. Fluticasone furoate and
matching placebo contained dextrose, microcrystalline cellu-
lose, carboxymethylcellulose sodium, polysorbate 80, benz-
alkonium chloride, and disodium edetate and had a pH of 6.
Each actuation delivered 27 g of fluticasone furoate. Flutica-
sone propionate and matching placebo contained microcrystal-
line cellulose and carboxymethylcellulose sodium, dextrose,
benzalkonium chloride, polysorbate 80, and 0.25% (wt/wt) phe-
nylethyl alcohol and had a pH between 5 and 7. Each actuation
delivered 50 ug of fluticasone propionate.

Assessments

Patient preference of the nasal spray characteristics of
fluticasone furoate compared with fluticasone propionate
was determined through the assessment of selected product
attributes using a paper questionnaire completed at the end
of the study. The following questions were asked of pa-
tients:
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Figure 1. Timing of study events and crossover design. FF indicates fluticasone furoate; FP, fluticasone propionate; NS, nasal spray; TNSS, total nasal
symptom score. Daily reflective TNSSs are shown for all groups for both treatment periods and the washout period.

Which product do you prefer because of its scent/odor?
. Which product do you prefer because less of the medica-
tion it releases leaks out of your nose or down your throat?

3. Which product do you prefer because the mist that is

released is gentle?

Which product do you prefer because it is easier to use?

Which product do you prefer because it is better at deliv-

ering the same amount of medication each time you use it?

6. Which product do you prefer because its nose tip is more
comfortable?

7. Which product do you prefer because of the spray delivery
method (ie, top-down or side-actuated)?

8. Which product do you prefer because it has less of an
aftertaste?

Patients rated medication attributes by answering, “I prefer
product 17 if they preferred the nasal spray used during
treatment period 1 and “I prefer product 2” if they preferred
the nasal spray used during treatment period 2. If the patient
did not have a preference for either nasal spray, selection of
“I have no preference” was allowed. With the exception of

[N

vk

question 7, the preference questions used in this study were
selected from items tested in series of patient focus groups
and one-on-one cognitive debriefing interviews.?>? Question
7 was added for this study and was not pretested with pa-
tients.

The primary preference measure was patient preference for
either fluticasone furoate or fluticasone propionate at the end
of the second crossover period based on product scent or
odor. Secondary preference end points were patient prefer-
ence for either fluticasone furoate or fluticasone propionate at
the end of the crossover period based on leaking out of the
nose and down the throat, ease of use, and gentleness of mist.
Other preference end points were delivery of the same
amount of medication with each use, comfort of the nose tip,
spray delivery method (ie, top-down vs side-actuation), and
aftertaste.

To confirm that both treatments were effective, efficacy of
each active treatment (fluticasone furoate or fluticasone pro-
pionate) was compared to its vehicle placebo during the
1-week treatment period by patient rating of nasal symptoms.
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Using paper diaries, patients rated 4 nasal symptoms (rhinor-
rhea, nasal congestion, nasal itching, and sneezing) on a
4-point (0 to 3) categorical scale as follows: 0 indicating none
(symptom was not present); 1, mild (symptom was present
but easily tolerated); 2, moderate (awareness of a symptom
that was bothersome but tolerable); and 3, severe (hard to
tolerate and caused interference with daily activities).

The sum of the 4 nasal symptom ratings was defined as the
reflective total nasal symptom score (rTNSS), which repre-
sented the patient’s symptoms during a 12-hour period and
was assessed twice daily, before the morning treatment and
12 hours after treatment. The daytime and nighttime rTNSSs
for a given 24-hour period were averaged to derive the
primary efficacy measure, the daily rTNSS. Safety and tol-
erability were assessed from spontaneously reported adverse
events, physical examinations, and nasal examinations.

Statistical Analysis

Data from each study site were pooled for analyses. The
intent-to-treat population consisted of all patients who were
randomized to treatment and formed the basis for all demo-
graphic and safety summaries. All patients receiving study
drug were included in assessments except for 1 patient, who
enrolled at 2 different investigative sites.

All tests were 2-tailed with significance levels of .05 and
95% confidence intervals. Patient preference for study med-
ication based on sensory attributes was analyzed using a
Cochran-Mantel-Haenszel test stratified by investigator. Pref-
erence results for leakage, gentleness, and ease of use were
adjusted for multiplicity using the Hochberg method. The mean
change from baseline in daily rTNSS between each active com-
pound and its matched placebo was analyzed using an analysis
of covariance model that included baseline daily rTNSS as a
covariate with terms for investigator and treatment.

Assuming that 64% of patients indicated an overall pref-
erence for fluticasone furoate over fluticasone propionate and
using a 1-group x? test, a sample size of 150 patients per
active treatment sequence would provide 92% power to show
the assumed difference in proportions (ie, 64% favoring flu-
ticasone furoate vs 36% favoring fluticasone propionate).
This sample size also provided 91% power to detect a dif-
ference of 1.0 in the mean change from baseline during the
treatment period in daily rTNSS between each active treat-
ment and its matched placebo.

RESULTS

Patients

Three hundred sixty patients from 29 clinical sites in the
Unites States were randomized and treated between August 1,
2007 and November 30, 2007. The disposition of patients is
shown in Figure 2. One hundred eighty-one patients were
assigned to 1 of the 2 active treatment sequences and 179 to
1 of the 2 placebo treatment sequences. Two hundred ninety-
nine patients (83%) completed the study. Of the 61 patients
who withdrew prematurely, the primary reason (38/61, 62%)
was failure to meet continuation criteria. Reasons for prema-
ture withdrawal in each treatment sequence are shown in
Figure 2. Demographic and patient baseline characteristics
are given in Table 1 and were similar among all treatment
sequences. Most patients were white (73%) and female
(59%), with a mean age of 38.3 years and seasonal AR for at
least 10 years (74%).

Efficacy

Mean baseline daytime rTNSSs, nighttime rTNSSs, and daily
rTNSSs were similar between treatment groups (Table 1).
Mean baseline scores and treatment period scores by treat-

Randomized patients
n=360

Active Arm Placebo Arm
n=181 n=179
Discontinued Discontinued
n=38 (21%) n=23 (13%)

Continuation criteria not met: n=23 (13%)
Protocol violation: n=1 (<1%)

Patient request: n=2 (1%)

Adverse event: n=5 (3%)

Lost to follow-up: n=1 (<1%)

Continuation criteria not met: n=15 (8%)
Protocol violation: n=2 (1%)

Patient request: n=0

Adverse event: n=1 (<1%)

Lost to follow-up: n=0

Other: n=6 (3%)

Completed
n=143 (79%)

Other: n=5 (3%)

Completed
n=156 (87%)

Figure 2. Disposition of patients in the study.
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Table 1. Demographics and Baseline Characteristics for All Patients
Enrolled in the Study (Intent-to-Treat Population)

Table 3. Analysis of Change From Baseline During 1 Week in Daily,
Daytime, and Nighttime rTNSSs?

Active Placebo
. treatment treatment
Characteristics
sequences sequences
(n =181) (n=179)
Age, mean (SD), y 38.0(12.4) 38.5(11.4)
Sex, No. (%)
Female 109 (60) 105 (59)
Male 72 (40) 74 (41)
Ethnicity, No. (%)
White 130 (73) 130 (73)
African American 38 (21) 32 (18)
Hispanic/Latino 35 (19) 44 (25)
Other 11 (6) 15 (8)
Duration of season AR, No. (%)
=2 to <5 years 18 (10) 15(8)
=5 to <10 years 24 (13) 35 (20)
=10 years 139 (77) 129 (72)
Baseline rTNSS, mean (SE)
Daytime 9.3(0.12) 9.1(0.13)
Nighttime 9.2 (0.13) 9.1(0.13)
Daily 9.2 (0.12) 9.1(0.12)

Abbreviations: AR, allergic rhinitis; rTNSS, reflective total nasal symp-
tom score.

ment sequence for daily rTNSS are given in Table 2. Results
were similar for daytime rTNSS and nighttime rTNSS and are
not shown. Daily rTNSSs for the 4 treatment sequences for
treatment periods 1 and 2 and for the washout period are
shown in Figure 1. Statistical modeling was conducted to
check for carryover, and no period effect was found.
Analysis of the changes from baseline in daily rTNSS
for fluticasone furoate and fluticasone propionate vs their
respective placebo nasal sprays is given in Table 3. Fluti-
casone furoate and fluticasone propionate once daily for 1
week each significantly (P < .001 and P = .01, respec-
tively) reduced daily rTNSS compared with its respective

Table 2. Daily Reflective Total Nasal Symptom Scores (rTNSSs) for
the Baseline and Treatment Periods by Crossover Sequence

Mean (SE) Daily rTNSS

Crossover sequence Treatment Treatment

Baseline

period 1 period 2
Fluticasone 9.3(0.16) 6.5 (0.28) 6.8 (0.32)
furoate/fluticasone
propionate
Fluticasone propionate/ 9.2 (0.17) 7.0(0.28) 7.1(0.32)
fluticasone furoate
Placebo fluticasone 9.3(0.18) 7.6 (0.27) 7.4 (0.30)
furoate/fluticasone
propionate
Placebo fluticasone 8.9 (0.17) 7.4 (0.27) 7.3(0.28)

propionate/fluticasone
furoate

Treatment rTNSS change from baseline
comparison Daily Daytime  Nighttime
Fluticasone furoate vs
placebo
LS mean (SD) -0.8(0.24) -0.8(0.25 -—-0.8(0.25)
difference
95% Cl -1.31t0 -0.3 —-1.3t0 =04 —-1.3to -0.3
P value <.001 <.001 .002
Fluticasone propionate
vs. placebo
LS mean (SD) -0.6(0.24) -0.6(0.25 —0.6(0.25)
difference
95% Cl -1.1to -0.1 —-1.1to -0.1 —-1.1to —-0.1
P value .01 .02 .01

Abbreviations: Cl, confidence interval; LS, least squares; rTNSS, re-
flective total nasal symptom score.

vehicle placebo nasal spray. Consistent with the results for
daily rTNSS, both fluticasone furoate and fluticasone pro-
pionate were statistically significantly more efficacious
than their respective vehicle placebo sprays in improving
daytime rTNSS and nighttime rTNSS during 1 week as
indicated in Table 3.

Patient Preference for Individual Medication Attributes
Preferences for fluticasone furoate or fluticasone propionate
product attributes after exposure to both products are shown
in Figure 3. Twice as many patients preferred fluticasone
furoate compared with fluticasone propionate based on the
primary preference end point of scent or odor (58% vs 27%,
P < .001). Fifteen percent of patients had no preference for
either product with respect to scent or odor. Significantly
(P < .001) more patients preferred fluticasone furoate com-
pared with fluticasone propionate because less medication
leaked out of the nose or down the throat (59% vs 21%),
because of the gentleness of the mist (57% vs 26%), and
because of less aftertaste (60% vs 18%). No statistically
significant differences were found in preferences for flutica-
sone furoate and fluticasone propionate with respect to at-
tributes related to ease of use, consistency of medication
delivered, the delivery method, or device comfort. Between
17% and 31% of patients had no preference for either fluti-
casone furoate or fluticasone propionate with respect to the
secondary and other attributes (Figure 3).

Tolerability

The proportions of patients with any adverse event were
similar among treatments. Headache was the most frequently
reported adverse event and occurred in 4% of patients during
fluticasone furoate treatment, 9% during fluticasone propi-
onate treatment, and 7% during each placebo treatment. Ad-
verse events occurring with an incidence of 1% or greater are
given in Table 4. Most events were described as mild or
moderate. One adverse event in the fluticasone furoate treat-
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Figure 3. Proportions of patients preferring fluticasone furoate (FF) or fluticasone propionate (FP) with respect to individual product sensory attributes.

Asterisk indicate P < .001.

ment arm, a case of sinusitis, was considered treatment re-
lated and resulted in early withdrawal. No deaths occurred
during the study, and no serious adverse events were re-
ported.

DISCUSSION

This study was designed to determine patient preferences for
sensory attributes of fluticasone furoate and fluticasone pro-
pionate after administration for 1 week. Both fluticasone
furoate and fluticasone propionate demonstrated statistically
significant reductions from baseline in nasal allergy symp-
toms compared with their respective placebos. Patients pre-
ferred the scent or odor, aftertaste, and gentleness of the mist of
fluticasone furoate approximately 2:1 over the same attributes of
fluticasone propionate. This may be because fluticasone fu-
roate is unscented and alcohol free in contrast to the
fluticasone propionate formulation. Patients also preferred
fluticasone furoate to fluticasone propionate regarding
whether the nasal product leaked out of the nose or down

Table 4. Adverse Events Occurring in 1% or More of Patients

the throat. Fluticasone furoate is formulated in a spray
device that delivers half the volume of many conventional
spray devices; this formulation may minimize anterior and
postnasal fluid runoff.!* Patients indicated no clear prefer-
ence with regard to ease of use, delivery method, comfort
of the device nose tip, or the ability to deliver medication
consistently.

Because reduction in symptom severity may influence
patient preference for allergy medication, the present cross-
over study was conducted to assess both efficacy and patient
preference. Because both fluticasone furoate and fluticasone
propionate were efficacious, efficacy was not a factor that
would influence patient preferences for sensory attributes.
These results are consistent with a previous patient preference
study comparing a single-dose administration of fluticasone
furoate and fluticasone propionate.?! In that study, signifi-
cantly more patients preferred fluticasone furoate to flutica-
sone propionate after a single dose, and more patients stated
that they would be more likely to comply with fluticasone

No. (%) of patients

Event Fluticasone furoate Fluticasone propionate Fluticasone furoate placebo Fluticasone propionate placebo
(n = 166) (n = 159) (n =174) (n = 166)

Any event 20(12) 34 (21) 27 (16) 22 (13)

Headache 7(4) 14 (9) 12 (7) 12 (7)

Back pain 1(<1) 2(1) 1(<1) 3(2

Sinus headache 1(<1) 2(1) 2(1) 2(1)

Unilateral deafness 1(<1) 1(<1) 1(<1) 1(<1)

Myalgia 1(<1) 0 32 0
Pharyngolaryngeal pain 0 3(2 1(<1) 0
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furoate than with fluticasone propionate treatment. The re-
sults of this study are also consistent with data demonstrating
that patient ratings of several sensory attributes were lower
for fluticasone propionate than other INSs.!°

Sensory attributes, such as odor, taste, and the amount of
medication leakage out of the nose or down the throat, have
been shown to influence patient preference when comparing
INS products for treatment of AR.>!%1213 Unpleasant sensory
attributes may lead to decreased patient adherence to treat-
ment, which in turn can compromise AR management.?*
Therefore, sensory attributes of INS products are important
considerations when optimizing INS formulations? and when
making prescribing decisions regarding INS products that
have comparable efficacy, tolerability, and ease of use. Pa-
tients should be provided with the information regarding
patient preference for the sensory attributes of fluticasone
furoate but also told that the cost per month is higher than for
fluticasone propionate options. Although patients have been
shown to be willing to pay more for treatments that avoid
certain sensory attributes perceived as offensive,’® patients
should decide for themselves whether they are willing to have
the higher copay or out-of-pocket cost before the prescription
is written.

No significant differences in patient preferences were
found for the delivery devices or assessment of comfort or
ease of use. Although the fluticasone furoate delivery system
was ergonomically designed for easier holding and operation,
the novelty of the side-actuation delivery system and the lack
of familiarity with operating this type of delivery system may
have played a part in the lack of differentiation between the
fluticasone propionate and fluticasone furoate devices. Con-
sidering that close to 75% of the patients had an allergy
history of 10 years or longer, this finding is not surprising.
Although patients were not allowed to have used either
branded or generic versions of fluticasone propionate
within 1 year of study participation, it is likely that most
patients had previously used conventional top-down INSs
and therefore may have responded to the more familiar
delivery system.

In summary, in the present study, adult patients generally
preferred the sensory attributes of fluticasone furoate to those of
fluticasone propionate after 1 week of treatment, even though
both INSs effectively managed seasonal AR symptoms.

ACKNOWLEDGMENTS

We thank Patrice Ferriola, PhD, for writing and editing
assistance in preparation of the manuscript. Funding, writing,
and editing assistance for the study (protocol FFU105927)
were provided by GlaxoSmithKline.

REFERENCES

1. Frieri M. Inflammatory issues in allergic rhinitis and asthma. Allergy
Asthma Proc. 2005;26:163-1609.

2. Bousquet J, Khaltaev N, Cruz AA, et al. Allergic Rhinitis and its Impact
on Asthma (ARIA) 2008 update (in collaboration with the World Health
Organization, GA(2)LEN and AllerGen). Allergy. 2008;63(suppl 86):
8-160.

19.

20.

21.

22.

. Skoner DP. Allergic rhinitis: definition, epidemiology, pathophysi-

ology, detection, and diagnosis. J Allergy Clin Immunol. 2001;108:
S2-S8.

. Weber RW. Allergic rhinitis. Prim Care. 2008;35:1-10.
. Schoenwetter WF, Dupclay L Jr, Appajosyula S, Botteman MF, Pashos

CL. Economic impact and quality-of-life burden of allergic rhinitis. Curr
Med Res Opin. 2004;20:305-317.

. Lamb CE, Ratner PH, Johnson CE, et al. Economic impact of workplace

productivity losses due to allergic rhinitis compared with select medical
conditions in the United States from an employer perspective. Curr Med
Res Opin. 2006;22:1203-1210.

. Derendorf H, Meltzer EO. Molecular and clinical pharmacology of

intranasal corticosteroids: clinical and therapeutic implications. Allergy.
2008;63:1292-1300.

. Herman H. Once-daily administration of intranasal corticosteroids for

allergic rhinitis: a comparative review of efficacy, safety, patient pref-
erence, and cost. Am J Rhinol. 2007;21:70-79.

. Bachert C, El-Akkad T. Patient preferences and sensory comparisons of

three intranasal corticosteroids for the treatment of allergic rhinitis. Ann
Allergy Asthma Immunol. 2002;89:292-297.

. Meltzer EO, Bardelas J, Goldsobel A, Kaiser H. A preference evaluation

study comparing the sensory attributes of mometasone furoate and
fluticasone propionate nasal sprays by patients with allergic rhinitis.
Treat Respir Med. 2005;4:289-296.

. Stokes M, Amorosi SL, Thompson D, Dupclay L, Garcia J, Georges G.

Evaluation of patients’ preferences for triamcinolone acetonide aqueous,
fluticasone propionate, and mometasone furoate nasal sprays in patients
with allergic rhinitis. Otolaryngol Head Neck Surg. 2004;131:225-231.

. Shah SR, Miller C, Pethick N, Uryniak T, Jones MK, O’Dowd L. Two

multicenter, randomized, single-blind, single-dose, crossover studies of
specific sensory attributes of budesonide aqueous nasal spray and fluti-
casone propionate nasal spray. Clin Ther. 2003;25:2198-2214.

. Khanna P, Shah A. Assessment of sensory perceptions and patient

preference for intranasal corticosteroid sprays in allergic rhinitis. Am J
Rhinol. 2005;19:316-321.

. Berger WE, Godfrey JW, Slater AL. Intranasal corticosteroids: the

development of a drug delivery device for fluticasone furoate as a
potential step toward improved compliance. Expert Opin Drug Deliv.
2007;4:689-701.

. Martin BG, Ratner PH, Hampel FC, et al. Optimal dose selection of

fluticasone furoate nasal spray for the treatment of seasonal allergic
rhinitis in adults and adolescents. Allergy Asthma Proc. 2007;28:
216-225.

. Kaiser HB, Naclerio RM, Given J, Toler TN, Ellsworth A, Philpot EE.

Fluticasone furoate nasal spray: a single treatment option for the symp-
toms of seasonal allergic rhinitis. J Allergy Clin Immunol. 2007;119:
1430-1437.

. Rosenblut A, Bardin PG, Muller B, et al. Long-term safety of fluticasone

furoate nasal spray in adults and adolescents with perennial allergic
rhinitis. Allergy. 2007;62:1071-1077.

. Fokkens W1J, Jogi R, Reinartz S, et al. Once daily fluticasone furoate

nasal spray is effective in seasonal allergic rhinitis caused by grass
pollen. Allergy. 2007;62:1078—-1084.

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

Wang D, Duyck F, Smitz J, Clement P. Efficacy and onset of action of
fluticasone propionate aqueous nasal spray on nasal symptoms, eosino-
phil count, and mediator release after nasal allergen challenge in patients
with seasonal allergic rhinitis. Allergy. 1998;53:375-382.

Meltzer EO, Stahlman JE, Leflein J, et al. Preferences of adult
patients with allergic rhinitis for the sensory attributes of fluticasone
furoate versus fluticasone propionate nasal sprays: a randomized,
multicenter, double-blind, single-dose, crossover study. Clin Ther.
2008;30:271-279.

Crawford B, Dalal A, Stanford R, Bayliss M, Lim J, Philpot E. Valida-
tion of the Experience with Allergic Rhinitis Nasal Spray Questionnaire
(EARNS-Q): a patient reported outcomes (PRO) questionnaire to mea-

VOLUME 104, APRIL, 2010

337



23.

24.

25.

sure experience and preference with nasal sprays. J Allergy Clin Immu-
nol. 2008;121:5106.

Stanford R, Dalal A, Crawford B, Bayliss M, Lim J, Philpot E. Devel-
opment of Experience with Allergic Rhinitis Nasal Spray Questionnaire
(EARNS-Q): a questionnaire to measure experience and preference with
nasal sprays J Allergy Clin Immunol. 2008;121:S108.

Marple BF, Fornadley JA, Patel AA, et al. Keys to successful manage-
ment of patients with allergic rhinitis: focus on patient confidence,
compliance, and satisfaction. Otolaryngol Head Neck Surg. 2007;136:
S107-S124.

Meltzer EO. Formulation considerations of intranasal corticosteroids for
the treatment of allergic rhinitis. Ann Allergy Asthma Immunol. 2007,
98:12-21.

26. Mahadevia P, Shah S, Mannix S, et al. Willingness to pay for sensory
attributes of intranasal corticosteroids among patients with allergic rhi-
nitis. J Manag Care Pharm. 2006;12:143-151.

Requests for reprints should be addressed to:

Eli O. Meltzer, MD

Allergy and Asthma Medical Group & Research Center, APC
9610 Granite Ridge Dr, Suite B

San Diego, CA 92123

E-mail: eomeltzer@aol.com

338

ANNALS OF ALLERGY, ASTHMA & IMMUNOLOGY


mailto:eomeltzer@aol.com

	Comparison of patient preference for sensory attributes of fluticasone furoate or fluticasone propionate in adults with seasonal allergic rhinitis: a randomized, placebo-controlled, double-blind study
	METHODS
	Patients and Study Design
	Assessments
	Statistical Analysis

	RESULTS
	Patients
	Efficacy
	Patient Preference for Individual Medication Attributes
	Tolerability

	DISCUSSION
	ACKNOWLEDGMENTS
	REFERENCES


