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valuation of patients’ preferences for triamcinolone
cetonide aqueous, fluticasone propionate, and
ometasone furoate nasal sprays in patients with
llergic rhinitis
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BJECTIVE: To compare product attributes, prefer-
nces, and expected compliance associated with

riamcinolone acetonide aqueous (TAA-AQ), fluti-
asone propionate (FP), and mometasone furoate
MF) nasal sprays in patients with allergic rhinitis.
TUDY DESIGN AND SETTING: Data from 2 random-
zed, double-blind crossover studies with identical
esign were pooled (N � 215). Patients completed
14-item sensory attributes questionnaire immedi-

tely after each product, and stated their prefer-
nce and expected compliance with a prescrip-

ion after receiving all products.
ESULTS: Compared with FP and MF, TAA-AQ was
ssociated with significantly less odor and greater

iking of odor (P < 0.001); and less taste, less dryness
f nose/throat, less aftertaste, and greater overall

iking (P < 0.05). Significantly more patients pre-
erred most a prescription of TAA-AQ (50.0%) versus
P (25.0%; P < 0.001) and MF (25.0%; P < 0.001), and
ould “definitely comply” with TAA-AQ (62.5%)
ersus FP (49.0%; P < 0.01) and MF (51.0%; P < 0.01).
ONCLUSION: TAA-AQ was associated with signifi-
antly more positive sensory attributes, higher pref-
rence, and better expected compliance than FP
nd MF.
IGNIFICANCE: Patients’ preferences for the sensory
ttributes of an intranasal corticosteroid may affect
dherence to treatment. (Otolaryngol Head Neck
urg 2004;131:225-31.)

llergic rhinitis is an inflammation or irritation of the
ucous membrane lining of the nose that is caused by
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n allergic reaction. It is typically characterized by
asal congestion, rhinorrhea, sneezing, and/or nasal
tching. Allergic rhinitis is the most common allergic
isorder in the United States,1 affecting roughly 40
illion people.2,3 Direct medical costs from allergic

hinitis exceeded $3 billion in 1996.4 It is estimated that
n the year 2000, allergic rhinitis resulted in more than

million office-based physician visits5 and more than
6 billion in expenditures on prescription medications.6

Treatment of allergic rhinitis consists of allergen
voidance, pharmacotherapy, and immunotherapy.2,3,7-9

iven the inherent difficulties in avoiding exposure to
any allergens, patients typically require treatment with a

harmacologic agent. The pharmacotherapy armamentar-
um consists primarily of antihistamines, decongestants,
orticosteroids, cromoglycates, and anticholinergic
gents. Among these, intranasal corticosteroids are gener-
lly considered the most effective medication class in
ontrolling symptoms of allergic rhinitis,10-12 and are rec-
mmended first-line therapy for patients with severe
ymptoms.7,9 Although their mechanism of action is not
ntirely understood, they are believed to provide relief of
ymptoms through their antiinflammatory activity. The
ollowing intranasal corticosteroids, budesonide, flutica-
one propionate (FP), mometasone furoate (MF), and tri-
mcinolone acetonide (TAA-AQ) are considered to have
imilar efficacy and safety profiles.13-17 They differ pri-
arily in molecular potency, delivery systems, dosing

ecommendations, sensory attributes, and patient prefer-
nce.

Given the availability of a variety of safe and effec-
ive intranasal corticosteroids, patient preferences for
pecific attributes of a given agent can play an impor-
ant role in treatment selection and adherence.18-20 Ac-
ordingly, we conducted a pooled analysis of 2 clinical
rials with identical study design of triamcinolone ace-
onide aqueous (TAA-AQ; Nasacort® AQ, Aventis
harmaceuticals, Bridgewater, NJ), fluticasone propi-
nate (FP; Flonase®, GlaxoSmithKline, Research Tri-
ngle Park, NC), and mometasone furoate aqueous
MF; Nasonex®, Schering-Plough, Kenilworth, NJ) na-
al sprays in the treatment of allergic rhinitis to com-
are selected product attributes, patient preference, and
xpected compliance.
225
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ETHODS
tudy Design

Data from 2 multicenter, randomized, double-blind,
rossover studies with identical study design, hereinaf-
er referred to as Study A (protocol number 4002) and
tudy B (protocol number 401), were pooled. The
ooled analysis was conducted to compare sensory
ttributes, patient preference, and expected compliance
ith TAA-AQ (220 �g), FP (200 �g), and MF (200
g) nasal sprays in patients with allergic rhinitis. Pa-

ients were randomized to 1 of 6 treatment administra-
ion sequences: (1) TAA-AQ, FP, MF; (2) TAA-AQ,

F, FP; (3) FP, TAA-AQ, MF; (4) FP, MF, TAA-AQ;
5) MF, TAA-AQ, FP; and (6) MF, FP, TAA-AQ. The
treatments were administered in accordance with their

espective prescribing information by an independent
hird person. All treatments were administered on the
ame day, with a 30-minute rest period between each
dministration. Patients were instructed to chew un-
alted crackers, rinse their mouths with water, and sniff
n a swatch of wool to cleanse their palates before each
reatment administration. A third-party not otherwise
nvolved in the study procedures administered the 3
asal spray treatments according to their respective
rescribing information. The nasal sprays were trans-
orted in and out of the test room in a closed container
o conceal their sequence from everyone other than the
hird-party medication administrator. Neither the pa-
ient nor the interviewer saw the nasal sprays. Patients
ere blindfolded during treatment administration to
reserve treatment anonymity.

tudy Population
Study A was conducted at 6 centers within the

ontinental United States during August 2001. Study B
atients were enrolled over the course of several
onths (beginning March 1999 and ending June 1999)

t 8 study centers in Norway, Germany, and Switzer-
and. The study protocols were approved by the inde-
endent ethics committee or institutional review board
esponsible for each center in each country. The 2
tudies were identically designed. Adults 18 to 70 years
f age, with at least a 2-year history of allergic rhinitis
perennial or seasonal) who were symptomatic at base-
ine with a positive response to a skin prick test for at
east 1 allergen prevalent in the geographic area were
elected for inclusion in the studies. Subjects were
xcluded if they received intranasal corticosteroids
ithin 1 week of randomization; systemic or topical

ntihistamines, chromones, or oral leukotriene modifi-
rs within 48 hours of randomization; oral or systemic
orticosteroids within 2 weeks of randomization; an
nvestigational drug within 30 days of randomization;
r depot corticosteroids within 8 weeks of randomiza-
ion. Patients with oral or nasal candidiasis, herpes
esions, acute or chronic sinusitis, severe impairment of
asal breathing, a history of hypersensitivity to corti-
osteroids or any of the study drugs, or clinically rele-
ant deviations from normal in the general physical
xamination were also excluded. Lastly, pregnant or
actating women were excluded.

tudy Measures
The primary study measures were the questions on

he Nasal Spray Evaluation Questionnaire (NSEQ).
he NSEQ is designed to rate sensory perceptions
ith 14 questions recorded by a trained interviewer

fter each administration of the study medication. It
onsists of 10 questions intended to be asked imme-
iately following treatment administration and 4
uestions asked 2 to 5 minutes after treatment ad-
inistration. The questions are designed to assess

verall comfort, medication run-off, irritation, odor,
nd taste as well as how much the patient likes the
roduct overall. The full text for each question is
resented in Table 1. All questions have a possible
ange of values from 0 to 100, with higher scores
eing more favorable for questions 1, 6, 9, 10, and
4, and less favorable for questions 2-5, 7, 8, and
1-13. In addition to scoring the individual ques-
ions, an overall index was calculated as the mean of
ll 14 questions in the NSEQ, with valences first
eversed for the items in which a higher score was
ess favorable.

The Overall Nasal Spray Evaluation Questionnaire
ONSEQ) was used to evaluate overall patient prefer-
nce and expected treatment compliance as secondary
arameters after the administration of all 3 study med-
cations. Patient preference was scored on a 3-point
ikert scale with response options for the medication

he patient would prefer to be prescribed: (1) most, (2)
econd, and (3) least. Expected compliance with each
f the study medications was scored on a 4-point Likert
cale with response options for (1) definitely comply-
ng, (2) probably complying, (3) probably not comply-
ng, and (4) definitely not complying with the prescrip-
ion.

tatistical Analysis
Differences in age, sex, and race between the study

opulations were evaluated using �2 tests. An analysis of
ariance was performed for all questions and the overall
ndex of the NSEQ to examine the statistical significance
f the treatment effect. Pairwise treatment differences
ere evaluated using 2-sided tests with significance levels
etermined using Dunnett’s method to ensure overall con-
rol of type I error. Correlations between the “overall like”
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core and all of the other NSEQ items were calculated
sing the Pearson correlation coefficient. Overall patient
reference and compliance responses were evaluated us-
ng a Cochran-Mantel-Haenszel test controlling for sub-
ect; pairwise comparisons were conducted to assess dif-
erences in the percentages of patients “preferring most”
nd “definitely complying” with each treatment. All sta-
istical tests were evaluated at the P � 0.05 level of
ignificance.

ESULTS
atient Characteristics

Patient characteristics are shown in Table 2. The
tudy population consisted of 215 allergic rhinitis pa-
ients pooled from 2 separate trials. The Study B patient
opulation was younger (P � 0.05) and had a higher
requency of Caucasians (P � 0.01) than did the Study

population.

asal Spray Evaluation Questionnaire
NSEQ)

Results of the analysis of variance of the NSEQ
cores are presented in Table 3. Compared with FP and
F, TAA-AQ was rated as having significantly less

dor (P � 0.001), greater liking of odor (P � 0.001),

able 1. Nasal Spray Evaluation Questionnaire item

Question

Items scored immediately after drug administration
1. How comfortable is it to take this nasal spray?*

2. How much medicine ran down your throat and nose?

3. How much irritation do you feel?

4. How strong is the urge to sneeze?

5. How strong is the odor of the nasal spray?

6. How much do you like the odor of the nasal spray and, if you have no

how much do you like the fact to not have any odor?*

7. How strong is the taste of the nasal spray?

8. How bitter is the taste of the nasal spray?

9. How much do you like the taste of the nasal spray and, if you have no

how much do you like the fact to not have any taste?*

10. Describe how dry or moist your nose and throat feel.*

Items scored 2–5 minutes after drug administration
11. How strong is the aftertaste of the nasal spray?

12. How much irritation do you feel?

13. How much nasal spray ran down your throat and nose?

14. Overall, how much do you like this product?*

Higher score is more favorable.
ess taste (P � 0.05), less moistness of nose/throat (P �
.05), less aftertaste (P � 0.05), and greater overall
iking (P � 0.05). Mean scores for the overall index
iffered significantly for TAA-AQ versus FP and MF
P � 0.001) (Fig 1).

description of scoring endpoints

Score

0 � not at all comfortable
100 � extremely comfortable

0 � none at all
100 � an extreme amount

0 � none at all
100 � an extreme amount

0 � no urge at all
100 � extremely strong urge

0 � no odor at all
100 � extremely strong odor

d any odor, 0 � dislike it an extreme amount
100 � like it an extreme amount

0 � no taste at all
100 � extremely strong taste

0 � not at all bitter
100 � extremely bitter

d any taste, 0 � dislike it an extreme amount
100 � like it an extreme amount

0 � extremely dry
100 � extremely moist

0 � no aftertaste at all
100 � extremely strong aftertaste

0 � none at all
100 � an extreme amount

0 � none at all
100 � an extreme amount

0 � dislike it an extreme amount
100 � like it an extreme amount

able 2. Characteristics of allergic rhinitis patients
y study

Characteristic Study A Study B Pooled

N 106 109 215
Age, years (mean) 38.7 33.8 36.2
Age*, years (%):

�25 20.8 25.7 23.3
25–35 20.8 33.0 27.0
36–45 27.4 25.7 26.5
46–55 19.8 11.9 15.8
�55 11.3 3.7 7.4

Sex (%):
Male 39.6 51.4 45.6
Female 60.4 48.6 54.4

Race† (%):
Caucasian 88.7 96.3 92.6
Black 7.6 0.9 4.2
Asian 0.9 2.8 1.9
Hispanic 2.8 0.0 1.4
Other 0.0 0.0 0.0

Difference between Study A and Study B subjects significant at P � 0.05

Difference between Study A and Study B subjects significant at P � 0.01
s and

t detecte

t detecte
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Correlations between the “overall like” score and all
ther NSEQ question scores were in the expected di-
ection and statistically significant (P � 0.001), except
or “moist nose and throat.” Of the 13 attributes as-
essed, overall comfort, amount of irritation, like odor,
nd like taste had the highest correlation coefficients.

able 3. Adjusted scores on the Nasal Spray Evalua

Sensory attribute
Triamcino
acetonid

Items scored immediately after drug administration
Overall comfort† 70.4‡

Amount of medication run-off 28.1
Amount of irritation 16.1‡

Strength of urge to sneeze 8.9
Strength of odor 14.8‡,§

Like odor? 73.2‡,§

Strength of taste 14.3‡,§

Bitter taste 8.1‡

Like taste? 73.0‡

Moist nose and throat? 60.0¶,*

Items scored 2-5 minutes after drug administration
Strength of aftertaste 12.8‡,§

Amount of irritation 14.5‡

Amount of medication run-off 25.6
Overall like† 67.6‡,¶

ote: Adjusted scores represent least-squares mean estimates derived from AN

ithin sequence as a random effect.

P-value tests significance of overall treatment difference.

Higher score is more favorable.

Significantly different from mometasone furoate at P � 0.01 based on pairw

Significantly different from fluticasone propionate at P � 0.01 based on pair

Significantly different from fluticasone propionate at P � 0.05 based on pair
*Significantly different from mometasone furoate at P � 0.05 based on pairw

Fig 1. Overall index score on the
verall Nasal Spray Evaluation
uestionnaire (ONSEQ)
The percentages of patients preferring and willing to

omply with each treatment are presented in Figures 2
nd 3, respectively. When asked to rank the treatments
n the order they would prefer to have them prescribed,

uestionnaire for each study drug

Treatment

P-value*
Fluticasone
propionate

Mometasone
furoate

70.0** 65.0 0.004
25.1 27.4 0.289
16.8** 22.4 0.003
9.3 11.5 0.190

54.3 53.2 �0.001
52.0 51.4 �0.001
20.5‡ 26.1 �0.001
9.2** 13.7 0.003

69.2** 63.9 �0.001
55.8 55.8 0.011

18.9 21.1 �0.001
16.3** 21.3 �0.001
26.0 27.2 0.674
62.3** 57.5 �0.001

odel with treatment, period, and sequence as fixed effects and subject nested

arison using Dunnett’s method.

parison using Dunnett’s method.

parison using Dunnett’s method.

parison using Dunnett’s method.

Spray Evaluation Questionnaire.
tion Q

lone
e AQ

*

OVA m

ise comp

wise com

wise com
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wice as many patients (50.0%) reported that they
ould prefer TAA-AQ most, compared with FP

25.0%; P � 0.001) and MF (25.0%; P � 0.001). More
atients (62.5%) reported that they would “definitely
omply” with TAA-AQ treatment compared with FP
49.0%; P � 0.01) and MF (51.0%; P � 0.01).

ISCUSSION
We conducted a pooled analysis of 2 clinical trials with

dentical study design of patients with allergic rhinitis to
xamine selected sensory attributes, patient preference,

Fig 2. Percentage of patients who would

Fig 3. Percentage of patients reporting that th
nd expected compliance with TAA-AQ, FP, and MF
asal sprays. Patients’ assessments of various product
ttributes were ascertained using the 14-item NSEQ. In
ddition to scoring the questions individually, an overall
ndex was created as a secondary measure of the product
ttributes. The ONSEQ was used to determine patient
reference for and anticipated compliance with the 3 treat-
ents.
The results of our analysis indicate that patients

ated TAA-AQ more favorably than FP on many of the
ensory attributes and more favorably than MF on

er most” each treatment be prescribed.

uld “definitely comply” with each treatment.
ey wo
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early all of the attributes. Patients particularly pre-
erred the odor and taste of TAA-AQ, rating these
easures significantly more favorably than both com-

arators. This may be due to the fact that TAA-AQ is
nscented and alcohol free, in contrast to the formula-
ions of both FP and MF; these products had similar
cores for the odor and selected taste items of the
SEQ.
In addition to specific attributes, patients generally

referred the overall sensory effects of TAA-AQ, as
ndicated by significantly more positive scores in both
he “overall like” and overall index measures. Further-
ore, our analysis indicates that significantly more

atients would “prefer most” that TAA-AQ be pre-
cribed compared with either MF or FP, and would
xpect to “definitely comply” with this prescription.

We note that the data from these trials have been
nalyzed and reported separately.21,22 Sample size in both
rials was calculated based on a 10-percentage-point dif-
erence in the “overall like” study measure, using a 0.05
ype I error rate on a 2-sided test. We deemed a pooled
nalysis to be warranted because it would permit the
ssessment of smaller differences in this and other NSEQ
tems and because we suspected that neither trial had
ufficient statistical power to examine important second-
ry study measures, such as the overall NSEQ score and
he ONSEQ patient preference and expected compliance
easures. Our expectations were confirmed in this study,

s between-treatment comparisons of these and selected
ther measures that did not differ significantly in the
ndividual studies did in fact differ significantly when the

studies were combined.
When the agents comprising a given treatment

lass have similar safety and efficacy profiles, other
roduct attributes can play a pivotal role in product
ifferentiation. This is the case for the commercially
vailable intranasal corticosteroids, which is why
omparisons of their sensory attributes are war-
anted. When patients find the sensory attributes of a
roduct to be unfavorable they may be less inclined
o adhere with the prescribed treatment regimen, just
s happens with undesirable treatment side effects.
ence, it may be expected that products with better

ensory attributes would be associated with better
atient compliance than those with poorer ones. This
ine of reasoning was borne out at least to a certain
xtent in our analyses because more patients indi-
ated that they would definitely comply with TAA-
Q, the product that was scored most favorably on

ensory attributes. Although not part of this study, it
hould be noted that the safety and efficacy profiles
f intranasal budesonide aqueous spray are similar to
hose of the three sprays we compared,13 and the
ensory attributes of this product have been favor-
bly compared with those of FP.23 Additional re-
earch is needed to evaluate how the sensory at-
ributes of budesonide compare with those of
AA-AQ and MF.

The advantage of this cross-over evaluation is that it
ay actually mimic real-world clinical practice in that

linicians often provide a number of intranasal cortico-
teroid samples to patients at the time of their clinic
isits. Patients try first 1 then another of these samples
ither in the office or at home for a short period of time
nd then decide which is the most suitable therapy
ased on their individual preferences. It is important to
ote, however, that patients’ indications of likely com-
liance reported on a questionnaire following a 1-time
dministration of 3 different drugs is suggestive but
oes not necessarily map to actual compliance with
herapy in clinical practice. Hence, although our data
stablish a link between differences in sensory at-
ributes and patients’ intended compliance with ther-
py, further research is needed to determine whether
hese differences can be observed in patients taking
hese medications on a chronic basis.

In conclusion, patients generally rated the sensory
ttributes of TAA-AQ more favorably than those of FP
nd MF nasal sprays. In addition, patients were twice as
ikely to indicate the strongest preference for having
AA-AQ prescribed, and also more likely to indicate

hat they would definitely comply with this product.
hese findings may be of importance to patients, clini-
ians, managed-care formulary administrators, and
ther health-related professionals who are interested in
afe, effective, and sensorially acceptable treatment of
llergic rhinitis.
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