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Onset of symptomatic effect of mometasone furoate nasal
spray in the treatment of nasal polyposis
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Abbreviations used

LS: Least squares

MFNS: Mometasone furoate nasal spray

PNIF: Peak nasal inspiratory flow
Background: The efficacy of the intranasal corticosteroid
mometasone furoate nasal spray (MFNS) for treatment of nasal
polyposis was demonstrated in 2 large clinical trials.
Objective: To evaluate the onset of MFNS symptomatic effect,
data from the 2 trials were pooled and analyzed to determine
the first day subjects experienced significant symptom relief.
Methods: Subjects with nasal polyposis randomized to MFNS
200 mg twice daily or placebo scored symptoms on a 3-point
scale (0 5 none; 3 5 severe) and measured peak nasal
inspiratory flow immediately before the morning dose. Onset of
symptomatic effect was defined as the first day a statistically
significant (P < .05) lasting response was observed for MFNS
compared with placebo.
Results: A total of 447 subjects with bilateral nasal polyps and
clinically significant nasal congestion/obstruction were
analyzed. Compared with placebo, MFNS 200 mg twice daily
demonstrated statistically significant (P < .05) relief of anterior
rhinorrhea by day 2 (–10.9% vs 15.7%), nasal congestion by
day 3 (–15.1% vs –7.6%), postnasal drip by day 5 (11.1% vs
14.6%), and sense of smell by day 13 (–9.6% vs –5.6%).
Significant improvement in peak nasal inspiratory flow was seen
by day 2 (increase of 6.22 L/min vs 1.48 L/min for placebo;
P 5 .03).
Conclusion: Mometasone furoate nasal spray 200 mg twice daily
rapidly improves the symptoms of nasal polyposis, leading to
lasting relief of most major symptoms within 2 (24 hours after
the first dose) to 5 days of initiating therapy. (J Allergy Clin
Immunol nnnn;nnn:nnn-nnn.)
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Approximately 4% of the population has nasal polyps.1 Symp-
toms include nasal obstruction, nasal congestion, nasal discharge,
rhinorrhea, purulence, and postnasal drip.2 More than 75% of
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patients with nasal polyps also experience impairment or loss of
sense of smell.3

The cause of nasal polyps is not completely understood,
although they are often associated with asthma, aspirin sensi-
tivity, or cystic fibrosis. Enterotoxins released in the nasal cavity
by colonizing bacteria such as Staphylococcus aureus may act as
superantigens that influence the activity of both immunomodula-
tory and proinflammatory effector cells.4 Nasal polyposis is
characterized primarily by eosinophilic inflammation, which ini-
tiates an autocrine inflammatory mechanism causing persistent
eosinophilia, as well as by increased levels of other inflamma-
tory mediators, such as IL-5, eotaxin, and eosinophilic cationic
protein.5-7 In bilateral nasal polyposis, the typical form of the
disease in adults, a mixed cellular infiltrate consisting primarily
of eosinophils occurs.6

Topical intranasal corticosteroids, which inhibit the eosino-
phil-associated inflammation found with polyposis without
affecting the immune response, have been shown in numerous
studies to reduce polyp grade (size and extent), improve
symptoms, and delay or reduce the need for surgery.2,8-17 Intra-
nasal corticosteroids are currently considered the medical treat-
ment of choice for nasal polyposis.18 In 2 recent, large,
multicenter, placebo-controlled studies, mometasone furoate
nasal spray (MFNS) demonstrated significant, lasting symptom
relief compared with placebo in nasal congestion/obstruction,
anterior rhinorrhea, and postnasal drip scores, and significantly
improved sense of smell. Peak nasal inspiratory flow rates and
quality of life assessment scores also significantly increased
with MFNS.17,19 In these studies, 200 mg MFNS taken twice
daily was superior to a 200-mg/d dose in reducing nasal conges-
tion/obstruction. In addition, a greater percentage of these sub-
jects demonstrated an overall improvement in their symptoms
after 4 months.17 As a result, data on the 200-mg twice-daily
dose of MFNS from these trials were pooled and further ana-
lyzed to evaluate the onset of the symptomatic effect of
MFNS on nasal polyposis.
METHODS
Pooled data from 2 randomized, multinational, double-blind, placebo-

controlled, parallel-group 4-month clinical trials conducted between June
1
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TABLE I. Demographics of 447 subjects with bilateral nasal

polyposis

MFNS 200 mg twice

daily (n 5 224)

Placebo

(n 5 223)

Mean age, y (range) 47.8 (18.0-77.0) 49.2 (18.0-81.0)

Age subgroup, n (%)

18 to <65 y 196 (87.5) 192 (86.1)

>65 y 28 (12.5) 31 (13.9)

Male (%) 63 63

Asthma history, n (%) 45 (20.1) 42 (18.8)

Perennial allergic rhinitis

history, n (%)

48 (21.4) 42 (18.8)

Initial bilateral polyp

grade scores

4.20 4.20
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2001 and March 2003 were further analyzed.17,19 Subjects were at least 18

years of age, had endoscopically confirmed bilateral nasal polyps, and were

required to have clinically significant nasal congestion on each of the last 7

days of a 14-day placebo run-in period. Further inclusion/exclusion criteria

have been previously reported.17,19 Subjects evaluated their symptoms, in-

cluding nasal congestion/obstruction, loss of sense of smell, anterior rhinor-

rhea, and postnasal drip every morning immediately before dosing, using a

diary card with a 0 to 3 scale (0 5 none; 3 5 severe). A lower percentage score

correlated with greater symptom improvement. Peak nasal inspiratory flow

(PNIF) was measured with a meter, with a higher score indicating greater

symptom improvement.

Polyps were graded by size and extent monthly in both nostrils on the

following scale: 0 5 no polyps; 1 5 polyps in middle meatus, not reaching

below the inferior border of the middle turbinate; 2 5 polyps reaching below

the inferior border of the middle turbinate but not the inferior border of the

inferior turbinate; and 3 5 large polyps reaching to or below the lower border

of the inferior turbinate or polyps medial to the middle turbinate.17

The onset of symptomatic effect of MFNS 200 mg twice daily was the

efficacy endpoint, defined as the first day when a statistically significant

response (P < .05) was observed for MFNS versus placebo over month 1 of the

study. If statistical significance for a symptom was not achieved by day 7, the

study period was extended until statistical significance was reached. Symp-

toms were evaluated for as long as 45 days. Differences between treatment

groups in changes from baseline (day 1) for each day of the study were as-

sessed by a 2-way ANOVA. Least square (LS) means, pooled SDs, P values,

and pairwise comparison P values were obtained from ANOVAwith treatment,

baseline asthma status, and side effects. Because this was a post hoc analysis of

data, there were no prospectively defined primary and secondary endpoints.
RESULTS
Data from 447 subjects were analyzed. Of these, 224 received

MFNS 200 mg twice daily and 223 received placebo. There were
no significant differences in demographic characteristics. Bilat-
eral polyp scores were 4.20 in both groups (Table I). Baseline
symptom scores and PNIF scores also did not differ between
the groups. A statistically significant improvement was observed
for all symptoms except sense of smell at day 7 compared with
placebo. This improvement in symptoms continued until day
45, except for sense of smell, which improved significantly until
day 44 (Table II).
Anterior rhinorrhea
A statistically significant improvement in LS mean anterior

rhinorrhea score was first experienced on day 2 (24 hours after the
first dose; –0.18 [–10.9%] MFNS vs 10.03 [5.7%] placebo; Fig
1). The placebo-adjusted treatment effect was –0.21 (95% CI,
–0.33 to –0.10; P < .001). Improvement in anterior rhinorrhea
remained significantly greater at day 7 with a decrease of –0.27
(–19.5%) for MFNS versus an increase of 0.03 (8.5%) for pla-
cebo, a treatment effect of –0.30 (95% CI, –0.43 to –0.19; P <
.001). The maximum treatment effect, defined as the largest de-
crease in symptom score from baseline, was seen on day 24,
with a 37.8% decrease. MFNS-treated subjects continued to im-
prove significantly compared with placebo every day until day
45 (P < .001; Fig 1; Table II).
Nasal congestion/obstruction
Least square mean nasal congestion scores improved signifi-

cantly from baseline in MFNS-treated subjects, with a statisti-
cally significant improvement first experienced on day 3 (–0.34
[–15.1%] MFNS vs –0.20 [–7.6%] placebo). The placebo-
adjusted treatment effect was –0.14 (95% CI, –0.25 to –0.04;
P < .01). Statistically significant improvement continued to day 7
(–0.52 [–21.9%] MFNS vs –0.21 [–6.6%] placebo), for a treat-
ment effect of –0.31 (95% CI, –0.44 to –0.19; P < .01). The max-
imum treatment effect occurred on day 43, with a 37.7% decrease.
Significant improvement in the MFNS-treated group compared
with placebo continued until day 45 (P < .001; Fig 2; Table II).
Postnasal drip
Mometasone furoate–treated subjects first experienced a sta-

tistically significant reduction in postnasal drip compared with
placebo on day 5 (–0.18 [11.1%] MFNS vs 0.0 [14.6%]
placebo), a treatment effect of –0.18 (95% CI, –0.30 to –0.05;
P < .05; Fig 3). Symptoms continued to improve significantly
through day 7 (–0.18 [–7.3%] MFNS vs 0.02 [110.1%] placebo),
a treatment effect of –0.20 (95% CI, –0.32 to –0.08; P < .05). The
maximum treatment effect occurred on day 42, with a 22.6% de-
crease. MFNS-treated subjects continued to improve compared
with placebo every day until day 45 (P < .003; Fig 3; Table II).
Sense of smell
Sense of smell in MFNS-treated subjects improved signifi-

cantly and remained significantly greater than placebo for the first
time on day 13 (–0.22 [–9.6%] MFNS vs –0.10 [–5.6%] placebo),
a treatment effect of –0.12 (95% CI, –0.24 to –0.00; P < .05).
MFNS-treated subjects had a statistically significant improve-
ment in sense of smell compared with placebo on most, but not
all, treatment days, until but not including day 45 (P < .05). Im-
provement in symptom scores was significant on days 13 to 31,
day 34, and days 38 to 44 (Fig 4; Table II). The maximum treat-
ment effect was reached on day 39, with a 20.9% decrease.
PNIF
A statistically significant increase in PNIF rates in MFNS-

treated subjects compared with placebo occurred on day 2, with an
increase of 6.22 L/min (9.2%) vs 1.48 L/min (2.1%), a treatment
effect of 4.74 L/min (95% CI, 0.43-9.05; P 5.031). The difference
between MFNS and placebo was not significant on day 3, but re-
turned to significance on day 4, with an increase of 11.98 L/min
(18.4%) for MFNS compared with 2.50 L/min (2.1%) for placebo.
This treatment effect was 9.38 L/min (95% CI, 4.71-14.26; P <
.001), and continued through day 7 (18.19 L/min [30.1%]



TABLE II. Change in symptom scores from baseline at days 7, 14, 30, and 45 by treatment groups

MFNS 200 mg twice daily (n 5 224) Placebo (n 5 223)

Symptom Baseline Day 7 Day 14 Day 30 Day 45 Baseline Day 7 Day 14 Day 30 Day 45

Anterior rhinorrhea 1.62 1.35 1.19 1.08 1.05 1.62 1.65 1.51 1.48 1.42

(P < .001) (P < .001) (P < .001) (P < .001)

Congestion/obstruction 2.28 1.76 1.59 1.44 1.35 2.25 2.11 2.00 1.93 1.82

(P < .001) (P < .001) (P < .001) (P < .001)

Postnasal drip 1.46 1.28 1.14 1.07 1.06 1.48 1.50 1.38 1.46 1.33

(P < .001) (P 5 .001) (P < .001) (P 5 .003)

Loss of sense of smell 2.04 1.91 1.80 1.76 1.67� 2.15 2.09 2.07 2.06 1.89

(P 5 NS) (P 5 .008) (P 5 .011) (P 5 NS)

PNIF (L/min)* 92.20 101.39 114.94 124.94 126.60 89.20 92.94 96.62 96.91 96.05

(P < .001) (P < .001) (P < .001) (P < .001)

*Normal PNIF is 100-300 L/min. Higher score indicates improvement.

�P < .05 on day 44.

FIG 1. LS mean change in anterior rhinorrhea score from days 2 to 45 with

MFNS 200 mg twice daily (BID) vs placebo.

FIG 2. LS mean change in nasal congestion score from days 2 to 45 with

MFNS 200 mg twice daily (BID) vs placebo.

FIG 3. LS mean change in postnasal drip score from days 2 to 45 with

MFNS 200 mg twice daily (BID) vs placebo.

FIG 4. LS mean change in sense of smell score from days 2 to 45 with MFNS

200 mg twice daily (BID) vs placebo.
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MFNS vs 3.74 L/min [5.6%] placebo), when the treatment effect
was 14.45 L/min (95% CI, 9.16-19.74; P < .001). The maximum
treatment effect was reached on day 41, with a 56.7% increase.
MFNS-treated subjects continued to show improvement in
PNIF rates every day until day 45 (P < .001; Fig 5, Table II).
Bilateral polyp grade
As previously reported,17,19 change in bilateral polyp grade

reached statistical significance after 1 month of treatment,
the first period assessed, with a decrease from baseline of
–0.56 (–11.4%) with MFNS compared with –0.33 (–6.7%)
with placebo, a treatment effect of –0.23 (95% CI, –0.41 to
–0.04; P � .03). The decrease in polyp grade scores with
MFNS remained statistically significant for each of the remain-
ing 3 months measured, with a reduction at month 4, when
maximum treatment effect was reached, of –1.13 (–28.1%)
with MFNS vs –0.82 (–19.4%) with placebo. The treatment ef-
fect at month 4 was –0.31 (95% CI, –0.59 to –0.03; P 5 .03;
Fig 6).



FIG 5. LS mean change in PNIF rate from days 2 to 45 with MFNS 200 mg

twice daily (BID) vs placebo.

FIG 6. LS mean change in bilateral polyp grade from months 1 to 4 with

MFNS 200 mg twice daily (BID) vs placebo.
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DISCUSSION
Mometasone furoate 200 mg twice daily significantly improves

the serious and troublesome symptoms of nasal congestion/ob-
struction, rhinorrhea, postnasal drip, and loss of sense of smell
within 2 (24 hours after the first dose) to 5 days of initiating ther-
apy for most symptoms, and at day 13 for sense of smell. As pre-
viously reported, this treatment effect persists for at least 4
months.17,19 In this study, MFNS-treated subjects experienced
significant improvement in anterior rhinorrhea, nasal conges-
tion/obstruction, and postnasal drip on days 2, 3, and 5, respec-
tively, whereas improvement in sense of smell occurred before
the end of the second week of treatment.

Fifty-seven percent of MFNS 200 mg twice-daily recipients
were considered to be improved in our previous study.17 Improve-
ment in bilateral polyp grade occurred by 1 month of treatment,
although this is the first time point evaluated. Because reducing
nasal polyp size is a slow process, this degree of improvement
is important.17,19 Finally, our previous studies revealed that incre-
mental improvements in polyp grade scores continued throughout
the 4-month study period, suggesting that treatment with MFNS
should be continued to achieve a full response.

For many patients, loss of the sense of smell is one of the most
disturbing symptoms of nasal polyposis.18 As a result, return of
sense of smell remains an important therapeutic goal of therapy.
In the 2 previous studies,17,19 baseline symptom scores indicated
that subjects found nasal congestion/obstruction and loss of sense
of smell to be more serious than other nasal symptoms, as has
been previously reported.16,20 From this data analysis, subjects
experienced a statistically significant improvement in sense of
smell on day 13, which persisted for the 4-month study pe-
riod.17,19 The lack of statistical significance for improvement of
sense of smell on individual days may be secondary to the ob-
served placebo effect. Alternatively, change in sense of smell
may be more subjective than other symptoms of nasal polyposis.
For example, it has recently been shown that both retronasal and
anterior stimulation of the olfactory epithelium is necessary for
smell. The retronasal pathway is important in anterior nasal ob-
struction from polyps, in which odor identification is more effec-
tive through a retronasal route.21 Surgery has very little effect on
hyposmia,22 supporting the importance of medical therapy in
treating this serious symptom of nasal polyposis.

The rapid onset of action of MFNS on nasal polyposis is
consistent with previous studies of MFNS in allergic rhinitis.23,24

In these studies, subjects achieved symptom relief within 12 hours
of starting therapy. This rapid onset of action may in part be a re-
sult of the high topical potency of MFNS in inhibiting the synthe-
sis and release of proinflammatory mediators such as IL-1, IL-5,
IL-6, and TNF. It may also form complexes with transcription
factors for proinflammatory molecules.23,25

The effect of MFNS on the symptoms of nasal polyposis
increases with the duration of therapy. In this study, improvement
in symptom scores was greater at day 7 for anterior rhinorrhea,
congestion, postnasal drip, and PNIF than on the first day of
statistical significance. Similarly, improvement continued for all
symptoms until day 45. The only exception was in sense of smell,
for which symptoms improved significantly on all but 6 days after
reaching significance on day 13. This improvement in symptom
scores corresponds to the increased improvement in polyp grade
scores over time.17,19

Nasal polyposis may require a longer duration of therapy than
that required for rhinosinusitis because MFNS treatment only
gradually reduces polyp grade scores.17 In addition, the presence
of nasal polyps may alter the distribution of intranasal corticoste-
roids in the nasal cavity.2,19 Finally, nasal polyposis is associated
with multiple histologic changes, including edema and fibrosis,
decreased vascularization, and a reduced number of glands and
nerve endings in an often damaged epithelium, which may inter-
fere with therapy.2 It is unclear whether these changes are re-
versed by topical corticosteroid treatment. Further studies are
needed to determine the lasting effect of MFNS nasal spray on
the continued resolution of nasal symptoms associated with nasal
polyposis, because the maximal reduction in polyp size may take
several months to achieve.13,15,17,26

A pronounced placebo effect was observed in this analysis,
particularly with the end points of nasal congestion/obstruction
and sense of smell. This placebo effect increased with time and
was apparent for most of the end points in the 2 studies.17,19 The
placebo effect has been observed in other studies of intranasal cor-
ticosteroids in nasal polyposis13,27 and may be attributable to the
nonactive components of MFNS.19 In previous allergic rhinitis
studies, a pronounced placebo effect was also seen, especially
when the placebo was a liquid suspension with beneficial effects
on the nasal mucosa.28 Thus, the use of placebo groups in future
nasal polyposis trials is important to ensure that a true measure of
treatment benefit is attained.19

Mometasone furoate 200 mg twice daily significantly improves
the troublesome symptoms of nasal congestion/obstruction,
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rhinorrhea, and postnasal drip in subjects with nasal polyposis.
Significant improvement in all symptoms but sense of smell
begins between 2 and 5 days after the first dose. In addition, peak
nasal flow, an indication of nasal obstruction, improves by day 2
of therapy. Importantly, significant improvement in sense of
smell, the most troublesome symptom of nasal polyposis, occurs
before the end of the second week of treatment. Thus, MFNS 200
mg twice daily is an effective medical treatment for nasal
polyposis, with rapid onset and lasting relief of most of the major
symptoms of nasal polyposis within 2 (24 hours after the first
dose) to 5 days of initiating therapy.

Editorial assistance was provided by Adelphi-Eden Health Communi-

cations.

Clinical implications: MFNS provides rapid relief from the
symptoms of nasal polyposis.
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