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ABSTRACT 
Background: Product attributes influence patient pref- 

erence for intranasal corticosteroid therapy in allergic 
rhinitis (AR). 

Objective: The aim of the study was to compare the 
product sensory attributes and patient preferences of 
fluticasone furoate (FF) and fluticasone propionate (FP) 
nasal sprays in patients with symptomatic perennial 
and/or seasonal AR. 

Methods: This randomized, multicenter, double- 
blind, single-dose, crossover study enrolled 127 patients 
with a diagnosis of AR as determined by respiratory 
symptoms and a positive skin test to perennial and/or 
seasonal allergens within 12 months prior to the study. 
Patients could not use FF or FP within 4 weeks prior to 
the start of the study. Patients were randomized 1:1 to 
receive FF (110 p.g) followed by FP (200 p.g) or FP fol- 
lowed by FE A 10-minute washout period occurred 
before crossover dosing. Following each treatment, 
patient-rated sensory attributes were assessed immedi- 
ately and 2 minutes after treatment on 2 questionnaires 
using a 7-point Likert scale (scored from 0-6) rating 
odor, taste, aftertaste, drip down the throat, urge to 
sneeze, soothing feeling, irritation, and nose runoff. At 
the end of the crossover dosing and after completion of 
the attributes questionnaires, preference for individual 
attributes of FF or FP nasal spray and overall patient 
preference were evaluated in a third questionnaire that 
asked "Based on these attributes, which product did 
you prefer overall?" Additionally, a follow-up phone 
call was conducted 24 hours after the study to assess 
any adverse events following study treatment. 

Results: Patients (mean age, 39.7 years; 80% white; 
65% women) preferred FF nasal spray over FP nasal 
spray overall (60% vs 33%; P = 0.003) and based on 
the individual attributes of odor (64% vs 29%; P < 
0.001), taste (47% vs 21%; P < 0.001), aftertaste (44% 
vs 22%; P = 0.002), drip down the throat (43% vs 
27%; P = 0.037), and nose runoff (49% vs 19%; P < 
0.001). Patient ratings favored FF versus FP (median 
differences, P < 0.001) with respect to odor, taste, drip- 
ping down the throat, and nose runoff, both immedi- 
ately and 2 minutes after dosing, but there were no 
significant differences with respect to whether the 
medication felt soothing, caused nasal irritation, or 
made patients sneeze. Fifty-two percent (63/121) 
of patients replied that they were very likely to com- 
ply with FF treatment versus FP treatment (38% 
[45/120]; P = 0.02) if the medications were prescribed. 
Three patients (2%) reported adverse events (dizzi- 
ness, headache, nasal congestion) during treatment 
with FE 

Conclusion: In this study of adult AR patients, the 
sensory attributes of FF were preferred over those of 
FP following single-dose administration. (C/in Ther. 
2008;30:271-279) © 2008 Excerpta Medica Inc. 
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I N T R O D U C T I O N  
Allergic rhinitis (AR) is a chronic upper respiratory 
tract disorder that is estimated to affect >40 million 
people in the United States.X AR results from an im- 
munoglobulin E-mediated immune reaction to environ- 
mental allergens"- and, although not life-threatening, AR 
symptoms result in sleep disturbance, fatigue, depressed 
mood, and cognitive function compromise that impairs 
quality of life and productivity. 3,4 AR is also associated 
with a number of comorbid diseases, including conjunc- 
tivitis, sinusitis, and asthma. 5 AR and asthma appear 
to be linked via common airway inflammatory path- 
ways; hence effective management of AR nasal symp- 
toms may lead to improvements in coexistent asthma 
symptoms.6,7 

AR is a major health concern associated with consid- 
erable economic and societal burdens. Direct costs are 
between $2 and $5 billion per year in the United States 
based on 2003 estimates. 8 AR also results in 3.5 million 
lost workdays and 2 million lost school days annually. 9 
The indirect costs resulting from AR-associated absen- 
teeism and presenteeism result in losses to employers 
that exceed those for other common conditions such as 
migraine, diabetes, and asthma. 10,11 

A number of pharmacologic interventions are pre- 
scribed to treat AR. Intranasal corticosteroids (INSs) 
are recommended in current guidelines (eg, American 
Academy of Allergy, Asthma & Immunology, Allergic 
Rhinitis and its Impact on Asthma) as first-line therapy 
for patients with moderate to severe AR, particularly 
when nasal congestion is the prominent symptom. 12,13 
INSs inhibit the onset of the inflammatory response and 
reduce nasal mucosa permeability, the number of inflam- 
matory cells, and the release of mediators. The new- 
est INSs are reported to have comparable efficacy and 
tolerability. 14 

Fluticasone furoate (FF) is an aqueous-suspension INS 
that uses a side-actuated nasal spray device for the once- 
daily treatment of the symptoms of AR. FF has an onset 
of action within 24 hours. 15,16 Once-daily FF (110 pg) is 
approved in the United States for the treatment of symp- 
toms of perennial and seasonal AR in patients aged 
2 years and older. 17 Fluticasone propionate (FP) 200 p,g 
is an aqueous-suspension INS approved in the United 
States for the once-daily treatment of perennial and sea- 
sonal allergic and nonallergic rhinitis in adults (a 100-p,g 
once-daily dose is used in pediatric patients _>4 years of 
age). 18 The onset of action (reduction of nasal symp- 
toms) has been reported to be within 1 to 3 days. 19 

Patient perception of sensory attributes (eg, odor, 
taste) is a key contributor to patient preference for cur- 
rently marketed INS products. '-°-'-4 Unpleasant sensory 
attributes may be related to decreased patient adher- 
ence to treatment. '-5 In a previous randomized, double- 
blind, single-dose, crossover, patient-preference study 
of 100 patients, patient ratings of several sensory at- 
tributes were significantly lower for FP than for mo- 
metasone furoate. '-1 Because treatment compliance is a 
key component of successful AR management, '-6 opti- 
mization of INS formulations to improve sensory at- 
tributes may increase patient adherence to INS treat- 
ment. '-7 The FF formulation was designed to reduce 
strong scent/odor and nasal irritation and uses a deliv- 
ery system with a shorter nozzle and lower volume per 
actuation than previous systems. '-8 The purpose of this 
single-dose preference-evaluation study was to compare 
patient preference for FF and FP based on ratings of 
selected sensory attributes. 

MATERIALS A N D  M E T H O D S  
Patients 

Men and women >18 years of age with a diagnosis 
of AR as determined by respiratory symptoms and 
a positive skin test to perennial and/or seasonal aller- 
gens within 12 months prior to the study were eligible. 
Eligible female patients of childbearing potential were 
required to have a negative pregnancy test and consent 
to use an acceptable birth control method. Exclusion 
criteria included any clinically significant uncontrolled 
medical disorder of any body system (eg, tuberculosis, 
psychologic disorders, eczema) that, in the opinion of 
the investigator, would put the safety of the patient at 
risk through study participation, infection, or struc- 
tural abnormality of the respiratory system or use of 
prohibited intranasal medications, including FF or FP, 
other corticosteroids, antihistamines, or decongestants, 
within 4 weeks prior to study participation. All patients 
provided written informed consent. 

Proceclu res 
Institutional review boards for each of the 12 study 

sites approved the protocol for this randomized, mul- 
ticenter, double-blind, single-dose, crossover study 
(protocol FFU108556). The single-day trial comprised 
a pretreatment screening period to verify inclusion and 
exclusion criteria and 2 single-dose treatment periods 
separated by a 10-minute washout period. Eligible pa- 
tients were randomized 1:1 (using a computer-generated 
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code) to 1 of 2 treatment sequences: aqueous suspen- 
sion FF)* (2 sprays in each nostril, total dose 110 ~tg) 
followed by generic aqueous suspension FP (2 sprays 
in each nostril, total dose 200 ~tg), or FP followed by 
FE The dosing scheme is shown in Figure 1. All study 
personnel and patients were blinded to treatment as- 
signments. To maintain blinding, medications were 
concealed in a closed container. An unblinded third 
party (who was not involved with the study) adminis- 
tered study medication to blindfolded patients. Ques- 
tionnaires were administered by study personnel who 
were blinded to treatment assignments. 

The 10-minute washout protocol (eating an unsalted 
cracker, swallowing room-temperature water, sniffing 
a wool swatch) was performed prior to all treatments 
to cleanse the mouth and nasal passage. 

The primary measure in this study was overall pa- 
tient preference for FF or FP, based on selected product 
attributes. Secondary measures were patient prefer- 
ences for individual sensory attributes and their ratings. 
The study was not designed to compare the efficacy or 
safety of FF and FP, although the incidence of adverse 

*Trademark: Veramysff u (GlaxoSmithKline, Research Triangle Park, 
North Carolina). 

events was monitored throughout the study and at a 
24-hour follow-up assessment conducted by phone. 

Patient-Preference and Attributes Measures 
Following each treatment, patient-rated sensory at- 

tributes were assessed immediately and 2 minutes after 
treatment on 2 questionnaires using a 7-point Likert 
scale (very [0], moderately [1], or somewhat likely to 
comply [2]; neither likely nor unlikely to comply [3]; 
or slightly [4], moderately [5], or very unlikely to com- 
ply [6]) rating odor, taste, aftertaste, drip down the 
throat, urge to sneeze, soothing feeling, irritation, and 
nose runoff (Table I). The questionnaires used in the 
present study were based on questionnaires (not vali- 
dated) used in previous studies that assessed patient 
preferences for INS. 2°'21 

Overall patient preference was then determined by 
the response to the question: "Based on these attributes, 
which product did you prefer overall?" A "no preference" 
response was included as an option on all preference 
questions and was included in the statistical analyses. 

Data Analysis 
Data from each study site were pooled for analyses. 

The intent-to-treat (ITT) population comprised all 

127 Patients 
screened 127 Patients 
and randomized completed 

Washout 

l 

Immediate and 
delayed (2 min) 
attribute questionnaires 
for treatment 1 

Washout 

Immediate and 
delayed (2 min) 
attribute questionnaires 
for treatment 2 

l 
"Y" 30mn  "Y Y 

Single-dose Single-dose Preference 
FF or FP FF or FP questionnaire 
Treatment 1 Treatment 2 

Figure 1. Study design and timing of  study events. Patients visited the clinic once for approximately 2 hours. 
Screening was carried out prior to study medication administration. Washout periods included steps 
to cleanse the mouth and neutralize the nasal passage. FF = fluticasone furoate nasal spray; FP = 
fluticasone propionate nasal spray. 
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Table I. Items assessed using individual product attributes questionnaires rated immediately (items 1-5, 8-11) 
and 2 minutes after (items 1-3, 6-10, 12-15) drug administration. 

Question 

1. Did this product have a scent/odor? 
2. If you agree that this product has a scent/odor, 

are you...? 
3. If you agree that this product does not have a 

scent/odor, are you...? 
4. Did this product have an immediate taste? 
5. If you agree that this product has an immediate 

taste, are you satisfied with the taste of the 
product? 

6. Did this product have an aftertaste? 
7. If you agree that this product has an aftertaste, 

are you satisfied with the taste of the product? 
8. Did medicine run down your throat? 
9. Did medicine run out of  your nose? 

10. Did this product feel soothing? 
11. Did this product make you want to sneeze? 
12. Did this product cause nasal irritation? 
13. How bothersome was the nasal irritation? 
14. How satisfied are you with this product? 
15. How likelywould you be to comply (use daily as 

directed) if prescribed this product? 

Response* 

0 (none)-6 (very strong) 

0 (very satisfied)-6 (very dissatisfied) 

0 (very satisfied)-6 (very dissatisfied) 
0 (none)-6 (very strong) 

0 (very satisfied)-6 (very dissatisfied) 
0 (none)-6 (very strong) 

0 (very satisfied)-6 (very dissatisfied) 
0 (none)-6 (very markedly) 
0 (none)-6 (very markedly) 
0 (very markedly)-6 (none) 
0 (none)-6 (very markedly) 
0 (none)-6 (very markedly) 
0 (none)-6 (very markedly) 
0 (very satisfied)-6 (very dissatisfied) 

0 (very likely)-6 (very unlikely) 

*Patients responded using a 7-point Likert scale, where 0 was the most positive response, 6 the most negative response, 
and 3 was the neither positive nor negative option. 

patients who were randomized to treatment; the per- 
protocol  (PP) analysis comprised patients who com- 
pleted both treatment periods. Analyses of all prefer- 
ence and attribute ratings results were based on the PP 
population; the ITT population formed the basis for all 
demographic and safety summaries. 

All tests were 2-tailed with significance levels of 0.05 
and 95% confidence intervals. Individual attribute rat- 
ings were analyzed with an analysis of variance (ANOVA) 
model with effects for treatment, treatment sequence, 
period, investigator, and patient within sequence. 293° 
Because the 2 treatment groups in this crossover study 
comprised the same patients rather than independent 
patient  groups,  t radi t ional  categoric tests were not  
considered appropriate for the analysis of these data. 21 

Overall patient preference for study medication was 
analyzed using a Cochran-Mantel-Haenszel  test ad- 
justed for the investigator.  Assuming that  65% of 
subjects would indicate an overall preference for FF 

over FP, and using a 1-sample Z ~ test, a sample size of 
125 subjects would provide 93% power to show the 
assumed difference in proportions (ie, 65% favoring FF 
vs 35% favoring FP). 

RESU LTS 
Patients  

One hundred twenty-seven patients were enrolled 
from 12 clinical sites during December 2006 and ran- 
domized in the study. All 127 randomized  patients 
completed the study as indicated in Figure 1; 6 had 
protocol  deviations (all used prohibited medication) 
and were not included in the PP population. Sixty pa- 
tients were assigned to the FF/FP sequence group and 
61 to the FP/FF sequence group. Demographic charac- 
teristics are shown in Table II and were similar between 
the 2 sequence groups. The majority of patients were 
white (80%) and female (65%), with a mean age of 
39.7 years. One patient in the FF/FP sequence group 
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did not have a completed preference questionnaire; all 
patients completed sensory attribute questionnaires 
immediately and 2 minutes after treatment. 

Patient Preference for Individual Medication 
Attributes 

Preferences for FF or FP product attributes after 
exposure to both products are shown in Figure 2. 
Patients preferred FF over FP with respect to 5 of the 
8 product attributes. Sixty-four percent of patients 
(77/120) preferred FF with respect to odor, while 29% 
(35/120) preferred FP (P < 0.001), and 7% (8/120) had 
no preference. Between 43% and 49% of patients pre- 
ferred FF with respect to the attributes of immediate 
taste (47% vs 21%; P < 0.001), aftertaste (44% vs 
22%; P = 0.002), less dripping down the throat (43% 
vs 27%; P = 0.037), and less running out of the nose 
(49% vs 19%; P < 0.001), while 19% to 27% of pa- 
tients preferred FP, and 30% to 34% had no preference 
regarding these attributes. However, there were no sta- 
tistically significant differences between FF and FP in 
preferences for attributes related to the medication 
being soothing, irritating, or making patients want to 
sneeze. 

Overall Patient Preference 
A significantly greater proportion of patients pre- 

ferred FF overall compared with FP (60% [72/120] vs 
33% [39/120]; P = 0.003) as shown in Figure 2. Eight 
percent of patients (9/120) indicated no preference. 

Table II. Demographic characteristics for all pa- 
tients enrolled (intent-to-treat popula- 
tion, N = 127) in study. 

Characteristic Value 

Age, mean (SD), y 39.7 (14.05) 
Sex, no. (%) 

Female 82 (65) 
Male 45 (35) 

Race, no. (%)* 
White 101 (80) 
Black 20 (16) 
Asian 2 (2) 
Other 3 (3) 

*One patient did not offer information. 

Medication Attribute Questionnaires: Responses 
Immediately and 2 Minutes After Dosing 

Patient ratings favored FF over FP with respect to 
odor, taste, running down the throat, and running out 
of the nose both immediately and 2 minutes after dos- 
ing. There were no statistically significant differences 
between drugs either immediately or 2 minutes after 
dosing in patient ratings for FF and FP with respect 
to whether the medication felt soothing, caused nasal 
irritation, or made patients sneeze. 

Fifty-two percent of patients (63/121) replied that 
they were very likely to comply with FF treatment versus 
FP treatment (38 % [45/120]; P = 0.02) if the medications 
were prescribed. The distribution of all responses using 
the 7-point Likert scale is shown in Figure 3. 

Tolerability 
The overall incidence of adverse events was 2% 

(3/12 7 patients ), all of which occurred during treatment 
with FE Of these 3 events (dizziness, headache, nasal 
congestion), headache and nasal congestion were con- 
sidered by the investigator to be related to the study drug. 
No serious adverse events or events leading to permanent 
discontinuation of the study drug were reported. 

DISCUSSION 
This study was designed to assess overall preference based 
on patients' perceptions of sensory attributes related to 
INS use. The results indicate that patients favored FF over 
FP with regard to most sensory attributes and reported 
overall preference for FF over FP. In particular, patients 
preferred the lack of odor and lack of taste of FF and rated 
these attributes significantly more favorably for FF than 
for FE This may be due to the fact that FF is unscented 
and alcohol free, in contrast to the FP formulation. Pa- 
tients also responded that there was less running of the 
FF nasal product out of the nose compared with FP, and 
patients preferred FF over FP with respect to whether the 
product ran out of the nose or dripped down the throat. 
FF is formulated in a spray device that delivers half the 
volume of many conventional spray devices and this may 
minimize anterior and postnasal runoff. 28 

Previous studies have shown that odor, taste, and 
amount of medication running down the nose or throat 
influence AR patient preference when comparing INS 
products.20,21,23,24,31 When patients perceive sensory 
attributes of a product as unfavorable, they are less 
likely to adhere to the treatment regimen. 25 Thus, prod- 
ucts with preferred sensory attributes may be associ- 
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Figure 2. Percentage of patients preferring fiuticasone furoate (FF) or fiuticasone propionate (FP) overall 
(first set of bars) and with respect to individual product sensory attributes. Overall preference and 
preferences for odor, taste, whether the medication dripped down the throat, or ran out of the nose 
were aii significantly different in favor of FF. 

ated with improved patient compliance. This was 
shown to be the case in the present study, as a signifi- 
cantly greater proportion of patients reported that they 
would comply with FF therapy compared with FP thera- 
py if prescribed. It should be pointed out that compli- 
ance with therapy in clinical practice cannot be guar- 
anteed on the basis of a single-dose study. 

Clinicians and health care administrators recognize 
the importance of patient preferences and satisfaction 
as an outcome measure for evaluating the usefulness 
of therapeutic interventions for AR. 2632 When drugs 
within a given treatment class have similar safety and 
efficacy profiles, such as the INSs, other characteristics 
(such as sensory attributes) can play a central role in 
product acceptance. 25 Patients not only cite sensory 
attributes as influencing adherence to therapy, but they 
also demonstrate significant willingness to pay more to 
avoid certain sensory attributes of INSs that they per- 

ceive as offensive. 33 Optimization of product formula- 
tion to meet patient sensory preferences may ultimately 
increase patient adherence to INS therapy. ~7 

Limitations 
This study used a crossover design that precluded 

the use of categoric statistical methods such as Wilcoxon 
rank sum tests (which assume independent treatment 
groups) to test hypotheses regarding the patient attri- 
bute ratings. Use of ANOVA models for the immediate 
and delayed attributes questionnaires has precedence 
in a similarly designed study. 21 The questionnaires used 
in the present study, although not validated, were based 
on questionnaires used in previous preference INS stud- 
ies. 2°21 Also, although use of any intranasal medication, 
including FF or FP, other corticosteroids, antihista- 
mines, or decongestants within 4 weeks prior to study 
participation was prohibited per the study protocol, 
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Figure 3. Percentage of patients considering themselves likely or unlikely to comply with a prescribed regimen 
offluticasone furoate (FF) or fluticasone propionate (FP). Patients responded using a 7-point Likert 
scale as either very (0), moderately (1), or somewhat likely to comply (2); neither likely nor unlikely 
to comply (3); or slightly (4), moderately (5), or very unlikely to comply (6). More patients indicated 
a likelihood to comply with FF treatment than with FP treatment (median difference, P = 0.02). 

exposure to any prohibited medication prior to the 
exclusion period was not documented. 

CONCLUSIONS 
Sensory attributes are potentially important consider- 
ations when evaluating INS products for AR drug thera- 
py selection or formulary placement. As newer INSs 
are introduced, product attributes may factor into pa- 
tient preference and adherence to therapy. In the present 
study, the sensory attributes of FF were preferred over 
those of FP by these adult AR patients following single- 
dose administration. 
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