Effect of mometasone furoate nasal spray on moderate-to-
severe nasal congestion in seasonal allergic rhinitis: A
responder analysis

Eduardo Urdaneta, M.D.,! Kaan Tunceli, M.A., Ph.D.,? and Davis Gates, Ph.D.?

ABSTRACT

Background: Nasal congestion is consistently identified as the most bothersome symptom of seasonal allergic rhinitis
(SAR), and, in guidelines, intranasal corticosteroids are the preferred treatment for nasal congestion.

Objective: The aim of this post hoc cumulative responder analysis was to examine the nasal congestion response in detail
by depicting the level of response obtained in two double-blind, placebo controlled studies of mometasone furoate nasal spray
(MENS) therapy for SAR, conducted from August to October 2008 at U.S. sites, in which nasal congestion was prespecified
as the primary end point.

Methods: Patients =12 years of age with a =2-year SAR history, positive skin test result, and moderate or severe nasal
congestion were randomly assigned to once-daily treatment in the morning with MENS or placebo for 15 days. The primary
end point was the change from baseline in morning and evening reflective nasal congestion scores averaged over days 1-15.
Treatment response, which ranged from >0% to >90% improvement, was evaluated at 10% intervals; >30% and >50%
improvements were further evaluated by using the Mietinnen-Nurminen method weighted by study to test the differences of
proportions. The Breslow-Day equal odds ratios test was used to justify pooling.

Results: Of the 344 and 340 patients in the MFNS and placebo groups, respectively, the proportions of patients who
experienced a >30% response in nasal congestion, averaged over 15 days, were 37% versus 19% in the MFNS and placebo
groups, respectively (p < 0.001). Those who experienced a >50% response were 13% and 7%, respectively (p = 0.003). Among
the patients treated with MFNS, the mean response was greater during the second versus the first week of treatment. There was
no difference between responses in the morning versus evening or for patients with moderate versus severe nasal congestion
at baseline.

Conclusion: MFNS is effective in relieving moderate-to-severe nasal congestion in patients with SAR. The response to

MENS is maintained with once-daily administration and improves with continuous use over 2 weeks.
(Allergy Asthma Proc 40:173-179, 2019; doi: 10.2500/aap.2019.40.4214)

n the 2017 National Health Interview Survey,'” a
diagnosis of hay fever during the previous 12
months was reported by 8% of adults and 8% of chil-
dren ages <18 years in the United States. Hay fever
(seasonal allergic rhinitis; SAR) is common both in the
United States and globally, and causes a constellation
of symptoms that have been associated with impaired
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daily functioning, reduced quality of life, and negative
effects on productivity at work and at school.”>® Nasal
congestion (stuffy or blocked nose) is a leading symp-
tom in patients who seek medical care for SAR and is
consistently identified in patient and physician surveys
to be the most bothersome of the nasal symptoms that
characterize SAR.*"® Patients with nasal congestion
report the discomfort of difficult nasal breathing and
impaired sleep that results in daytime sleepiness.’
Intranasal corticosteroids (INS) are considered by
clinical consensus to be the most effective medication
class for treating SAR-related nasal congestion.”™!
However, studies focused on nasal congestion are un-
common'? because most studies of therapies for SAR
use a composite nasal symptom score, of which con-
gestion is only one component, as the primary end
point to evaluate response. In 2011, Meltzer et al.'?
reported the results of a study for which nasal conges-
tion was the primary end point of therapy with mo-
metasone furoate nasal spray (MENS), an agent with
previously established efficacy and safety for treating
both SAR and perennial allergic rhinitis.">* They
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found that both nasal congestion and total nasal symp-
tom scores (TNSS) fell significantly more from baseline
to day 15 with MFNS compared with placebo among
adolescent and adult patients with SAR. This study,
similar to others of INS therapy for SAR, summarized
MENS efficacy in terms of the change from baseline in
symptom scores. Instead, studies that examined the
level of response are uncommon.'”

The aim of this post hoc cumulative responder anal-
ysis was to examine the nasal congestion response in
greater detail by depicting the level of response ob-
tained in the previously described study.'> Our pri-
mary objective was to evaluate the average level of
response, defined as the percentage change from base-
line in nasal congestion, to 15 days of treatment with
MENS in adolescents and adults with SAR and mod-
erate or severe nasal congestion at baseline. In addi-
tion, we compared the nasal congestion response in the
first versus the second week, in the morning versus the
evening, and among patients with moderate versus
severe nasal congestion.

METHODS

Study Design and Patient Populations

This was a non-prespecified post hoc analysis of two
randomized, double-blind, placebo controlled trials for
which the study design and eligibility criteria were
reported in detail in a previous publication.'” The con-
duct of the trials adhered to the principles of Good
Clinical Practice, and appropriate institutional review
board approvals of the study protocols were obtained,
as previously reported.'?

The trials were conducted with an identical design at
24 sites in the United States from August to October
2008."> After the screening visit, followed by a no-
treatment screening period of at least 3-14 days, eligi-
ble patients were randomly assigned at the baseline
visit in a 1:1 ratio to once-daily treatment in the morn-
ing with MENS 200 ug or placebo for 15 days, with
study visits scheduled on days 8 and 15. During the
screening period and the 15-day study period, the pa-
tients recorded nasal congestion and other nasal symp-
toms on a diary card each day on awakening and again
~12 hours later in the two categories of “prior” (or
reflective, i.e., during the previous 12 hours) and
“now” (current) symptoms.

Eligible patients were =12 years old, had a =2-year
history of SAR and a positive skin test result to appro-
priate seasonal antigens, and presented at both screen-
ing and baseline visits with moderate-to-severe nasal
congestion, in conjunction with active SAR symptoms.
Key exclusion criteria were an upper respiratory or
sinus infection that required antibiotic therapy without
a 14-day washout before the screening visit or an upper
respiratory viral infection within 7 days before screen-
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ing. Women who were breast-feeding, pregnant, or
intending to become pregnant were also excluded.

Study Assessments

At the screening visit, the patients scored each of
four nasal symptoms (nasal congestion/stuffiness, rhi-
norrhea, sneezing, and nasal itching) during the previ-
ous 12 hours on a four-point scale, from 0 (none) to 3
(severe), as follows: 0, none (no evidence of symp-
toms); 1, mild (symptom clearly present but easily
tolerated); 2, moderate (definite awareness of symptom
that was bothersome but tolerable); and 3, severe (symp-
tom was hard to tolerate and caused interference with
activities of daily living and/or sleeping). These four
scores were summed for the TNSS, with a possible range
of 0 to 12.

For study eligibility at screening, the patients had to
have a nasal congestion score =2, TNSS =6, and a
patient- and physician-assessed overall evaluation of
SAR score =2. At the baseline visit, the seven reflective
scores were summed for the preceding 3 days and the
morning of the visit, and patients with a total reflective
nasal congestion score =14 and TNSS =42 were then
randomly assigned to treatment with MENS or pla-
cebo. Change from baseline in reflective nasal conges-
tion scores was the primary end point in the previously
reported trials, with combined results published as a
single study."?

Responder Analysis

This responder analysis used the reflective SAR
scores recorded morning and evening during the trials
(i.e., SAR symptoms over the 12 hours preceding each
twice-daily diary recording). The primary post hoc end
point was the percentage change from baseline (treat-
ment response) in the nasal congestion score averaged
over 15 days. The baseline score was calculated as the
mean of the seven scores used at the baseline visit to
determine eligibility, with a mean score of 2 to <2.5
defined as moderate nasal congestion, and a mean
score of =2.5 defined as severe nasal congestion. We
calculated the percentage treatment response at 10%
intervals, ranging from >0% to >90% response (de-
fined as improvement), in nasal congestion from base-
line. For the purpose of the primary analysis of re-
sponders, the patients who showed >30% and >50%
response in nasal congestion scores, averaged over 15
days, were examined. The secondary post hoc end
points included the mean treatment response (1) in
week 1 versus week 2, (2) in morning versus evening,
and (3) for moderate versus severe nasal congestion at
baseline.

Statistical Analysis

We evaluated the treatment differences in the com-
monly accepted criteria of >30% and >50% response
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Table 1 Duration of SAR and severity of nasal congestion at baseline*

MENS 200 pg q.d.

Placebo (n = 340) Total (N = 684)

(n = 344)
Duration of SAR, median (IQR), y 18 (10-30) 20 (10-31) 19 (10-30)
Baseline nasal congestion score#
<2 (less than moderate), no. (%) 4 (1§ 5(1) 9(1)
Mean = SD score 1.95 = 0.02 1.76 = 0.28 1.84 + 0.22
2 to <2.5 (moderate), no. (%) 115 (33) 110 (32) 225 (33)
Mean = SD score 220 = 0.17 221 =0.16 2.20 = 0.16
>2.5 (severe), no. (%) 225 (65) 225 (66) 450 (66)
Mean = SD score 2.86 = 0.17 2.84 = 0.17 2.85 = 0.17

SAR = Seasonal allergic rhinitis; MFNS = mometasone furoate nasal spray; q.d. = once daily; IQR = interquartile range;

SD = standard deviation.
* Percentages may not add up to 100% due to rounding.

# Nasal congestion during the previous 12 hours was scored from 0 (none) to 3 (severe), and the baseline score represents the
average of seven scores from the morning of the baseline visit and the morning and evening on 3 preceding days.
§ Four patients with baseline scores of <2 were not included in the analyses that compared the response to MFNS for patients

with baseline moderate vs severe nasal congestion.

(improvements) in baseline nasal congestion scores by
using the Mietinnen-Nurminen method with Co-
chrane-Mantel-Haenszel weights on protocol to deter-
mine descriptive p values.'®"” The Breslow-Day test of
equal odds ratios was applied to each of these response
criteria to justify pooling of the two trials, with the
Breslow-Day test p < 0.20 considered to indicate a
descriptive difference in odds ratios that would poten-
tially invalidate the ability to pool the data.'®

For the secondary end points, the McNemar test for
paired responses was used to compare the nasal con-
gestion response to MENS between week 1 (days 1-8)
and week 2 (days 9-15), and between the morning and
evening scores. The Mietinnen-Nurminen method with
Cochrane-Mantel-Haenszel weights was used to com-
pare the response for patients with baseline moderate
versus severe nasal congestion. The proportions of pa-
tients with a mean response from 0 to 100% were
plotted to generate cumulative response curves to as-
sess treatment differences for each end point. The p
values generated were descriptive in nature. We did
not conduct a formal power calculation because we
considered that post hoc power calculations would be
biased given the primary results of the two trials that
have already been published."?

RESULTS

Patients and Change from Baseline in Nasal
Congestion

The combined trials enrolled 684 patients, including
344 assigned to MFNS 200 ug and 340 assigned to
placebo once daily in the morning, all of whom were
included in these post hoc analyses. The median age of
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the pooled populations was 39 years (range, 12-74
years), 435 (64%) were women, and 537 (79%) were
white, as previously described.'” The median SAR du-
ration was 19 years, and two-thirds of the patients had
severe nasal congestion at baseline (Table 1). As previ-
ously reported, the change from baseline in the reflec-
tive nasal congestion score averaged for the morning
and evening over 15 days was significantly (p < 0.001)
greater for the MFNS than for the placebo group, with
least-squares mean decreases from baseline of 0.68
points (25%) and 0.45 points (16%), respectively. In
addition, the morning current (“now”) nasal conges-
tion score showed a significantly greater least-square
mean change from baseline with MENS than with pla-
cebo, which suggested that MFNS sustained efficacy
over 24 hours."?

Cumulative Responder Analysis

Owerall Response of Nasal Congestion. Response to
treatment significantly favored MFNS over placebo at
each 10% interval ranging from >0% to >90% im-
provement from baseline in nasal congestion averaged
over 15 days of treatment (Fig. 1). The proportions of
patients who experienced a >30% response in nasal
congestion were 37% in the MFNS group compared
with 19% in the placebo group (p < 0.001), and those
who experienced a >50% response were 13% and 7%,
respectively (p = 0.003) (Table 2). For the Breslow-Day
test of equal odds ratios applied to each response cri-
terion, the p value was =0.394, which supported the
justification to pool the data.
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Table 2 Results of responder analysis for nasal congestion: cumulative responses for MFNS vs placebo

Response,* mean over 15 days Treatment groups Difference (95% CI) p# BD Test
Result
MENS (n = 344) Placebo (n = 340)
>0%, no. (%) 302 (87.8) 265 (77.9) 9.9 (4.3-15.5) <0.001 0.23
>30%, no. (%) 126 (36.6) 66 (19.4) 17.2 (10.6-23.8) <0.001 0.39
>50%, no. (%) 46 (13.4) 22 (6.5) 6.9 (2.5-11.5) 0.003 0.88
MEFNS = Mometasone furoate nasal spray; CI = confidence interval; BD = Breslow-Day.
* Response was defined as the percentage change from baseline in nasal congestion score.
# Calculated with the Miettinen-Nurminen method by using the Cochrane-Mantel-Haenszel weights on protocol.
Table 3 Results in the MFNS treatment group (n = 344): Mean in week 1 vs week 2
Response,* mean for Week 1 Week 2 Difference p#
each week (days 1-8) (days 9-15)
>0%, no. (%) 285 (82.8) 293 (85.2) -23 0.23
>30%, no. (%) 105 (30.5) 153 (44.5) —14.0 <0.001
>50%, no. (%) 33 (9.6) 78 (22.7) -13.1 <0.001
* Response was defined as the percentage change from baseline in nasal congestion score.
# Calculated by using the McNemar test of paired responses.
Table 4 Results in the MENS treatment group (n = 344): Mean in AM vs PM
Response,* mean in AM and PM Time of Day Difference p#
Morning Evening
(AM) (PM)
>0%, no. (%) 288 (83.7) 282 (82.0) 1.7 0.40
>30%, no. (%) 120 (34.9) 140 (40.7) —5.8 0.005
>50%, no. (%) 52 (15.1) 58 (16.9) -1.7 0.27

* Response was defined as the percentage change from baseline in nasal congestion score.

# Calculated by using the McNemar test of paired responses.

Table 5 Results in the MENS treatment group (n = 344): Moderate vs severe nasal congestion*

Response# Nasal Congestion

Difference (95% CI) pr§ BD Test Result

Moderate (n = 115)

Severe (n = 225)

>0%, no. (%) 97 (84.3) 201 (89.3)
>30%, no. (%) 45 (39.1) 79 (35.1)
>50%, no. (%) 19 (16.5) 27 (12.0)

—5.0(—13.5t02.3) 0.19 0.57
4.1 (—6.6to015.1) 0.46 0.12
45(—3.0t013.2) 0.25 0.68

MEFENS = Mometasone furoate nasal spray; CI = confidence interval; BD = Breslow-Day.

* Four patients with less than moderate congestion were not included in the analyses.

# Response was defined as the percentage change from baseline in nasal congestion score.

§ Calculated with the Miettinen-Nurminen method by using Cochrane-Mantel-Haenszel weights on protocol.

Response of Nasal Congestion to MFNS in Week 1 Versus
Week 2. The magnitude of response was greater during
the second week than the first week at each response
interval for patients randomized to the MFNS group
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(Fig. 2; Table 3). Significantly greater proportions of
patients experienced a >30% response or a >50% re-
sponse in week 2 than in week 1 (p < 0.001 for both
comparisons, McNemar test). A >50% response was
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Figure 1. Cumulative response curves, showing the percentage
improvement from baseline in nasal congestion scores averaged
over 15 days of treatment with mometasone furoate nasal spray
(MFNS) (n = 344) or placebo (n = 340).
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Figure 2. Cumulative response curves, showing the percentage
improvement from baseline in nasal congestion scores averaged
over week 1, week 2, and all 15 days of treatment with mometasone
furoate nasal spray (MFNS) (n = 344).
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Figure 3. Cumulative response curves, showing the percentage
improvement from baseline with mometasone furoate nasal spray
(MFNS) in nasal congestion scores recorded in the morning (AM)
and in the evening (PM).

calculated in week 1 for 10% and week 2 for 23% of
patients in the MENS group.

Response of Nasal Congestion to MFNS in the Morning
Versus the Evening. The nasal congestion response in
morning and evening was similar across most percent-
age intervals (Fig 3; Table 4). At the >30% response
interval, there was a statistically significant difference
of 6 percentage points (35% in the morning versus 41%
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Figure 4. Cumulative response curves, showing the mean per-
centage improvement in nasal congestion from baseline with mo-
metasone furoate nasal spray for patients with moderate or severe
baseline nasal congestion.

in the evening; p = 0.005), whereas, at the >50% re-
sponse interval, the nonsignificant treatment difference
was ~2 percentage points (15% in the morning versus
17% in the evening; p = 0.273).

Response to MENS of Moderate Versus Severe Baseline
Nasal Congestion. The treatment response to MFNS was
similar for patients with moderate or severe baseline
nasal congestion (Fig 4; Table 5). (Four patients with
less than moderate congestion were not included in the
analyses.) Slightly higher proportions of patients with
moderate nasal congestion showed a >30% response
(39% versus 35% with severe congestion) and a >50%
response (17% versus 12% with severe congestion),
but these differences were not statistically significant
(p = 0.252).

Handling of Missing Data. Missing data were consid-
ered as being a nonresponse in all analyses. Only 3 of
344 patients in the MFNS treatment group reported
missing data (all were missing week 2 data), and 2 of
340 in the placebo group reported missing data (1
reported missing both weeks 1 and 2, and 1 reported
missing week 2 data).

DISCUSSION

The nasal congestion response among patients pre-
scribed MENS was superior to that for placebo, as
averaged over days 1-15 in this post hoc cumulative
responder analysis of two combined clinical trials con-
ducted from August to October 2008 at U.S. sites.'?
Significantly greater proportions of patients experi-
enced any response (>0%), >30% response, and >50%
response in the MFNS group compared with the pla-
cebo group. In the MFNS treatment group, signifi-
cantly more patients showed responses to MFNS on
days 9-15 compared with days 1-8, whereas morning
and evening response proportions showed mostly
comparable results, which suggested that once-daily
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administration of MFNS was appropriate for patients
with moderate-to-severe nasal congestion. In addition,
the nasal congestion response was similar irrespective
of congestion severity at baseline.

The results of this responder analysis provide clini-
cally meaningful information with regard to expected
improvements in nasal congestion, including the pro-
portions of patients with various levels of improve-
ment. This novel and uncommon analytic approach is
different from and adds complementary information to
the more usual clinical trial assessments of mean
change from baseline nasal symptom scores relative to
placebo. We were able to identify only one other re-
sponder analysis, also conducted post hoc, that evalu-
ated therapy with an intranasal formulation of azelas-
tine hydrochloride and fluticasone propionate for a
similar patient population (=12 years old, with mod-
erate-to-severe SAR).'” However, comparisons with
that analysis are not applicable because it differed in
several regards from the present analysis by evalu-
ating the response each day (rather than by week) of
the TNSS (rather than solely nasal congestion).
Moreover, the aim of the present study was to char-
acterize the level of response over the 15-day treat-
ment period, not to define a clinically relevant respo-
nse per se.'”

In the present study, nasal congestion responses oc-
curred in both week 1 and week 2; however, signifi-
cantly more patients showed mean responses of >30%
or >50% on days 9-15 than on days 1-8, with a mean
nasal congestion response during days 9-15 of >30%
for almost half of patients (45%) and of >50% for
almost one-fourth of the patients (23%). A clinical prac-
tice guideline for allergic rhinitis suggests that INS
efficacy is reached within 1 week of therapy,'' al-
though 2 weeks of therapy may be required to attain
maximum efficacy.'® Similarly, our findings suggest
the benefit of continuous use of MENS to achieve op-
timal anti-inflammatory effects and ongoing improve-
ment in nasal congestion.

The required frequency of medication administration
is an important factor in determining real-world ad-
herence to therapy, with simpler regimens shown to
maximize adherence.'””' A review of studies that
used electronic monitoring to determine medication
adherence found that adherence was inversely propor-
tional to the prescribed number of doses/day,*
whereas a more-recent systematic review and meta-
regression analysis of adherence in chronic disease
found that patients are most adherent to once-daily
regimens.”’ For asthma, patients prescribed mometa-
sone furoate via dry powder inhaler showed signifi-
cantly better adherence with once-daily compared with
twice-daily administration.” In the present study, the
response was sustained with once-daily administra-
tion. Although there was a statistical signal (p = 0.005)

178

that favored the evening (versus the morning re-
sponse) in the >30% response bracket, we believe that
the difference of <6 percentage points (34.9% in the
morning versus 40.7% in the evening) is not clinically
important.

Patients with moderate or severe nasal congestion
responded similarly to treatment with MFNS. Baseline
scores were higher, by definition, for the patients in
the severe nasal congestion subgroup than those in the
moderate subgroup, and the patients in the severe
subgroup experienced larger absolute decreases from
baseline because they had more room for improve-
ment; however, the percentage improvements were
similar in both subgroups after converting absolute
scores to a percentage.

We drew on data from two well-designed, random-
ized, placebo controlled studies that enrolled 684 pa-
tients with SAR.'* In addition to the large size and
rigorous design, other strengths of this study include
the well-characterized patient population, most of
whom had long-standing SAR, and the fact that we
used conservative assessments based on averaged
symptom scores over 7-15 days, depending on out-
come. A few data points were missing, and those we
handled conservatively as constituting non-response.
Moreover, we studied four different aspects of a SAR
symptom long considered to be most bothersome,
namely, nasal congestion. The data were drawn from
clinical trials that designated nasal congestion as the
primary end point."* Although we evaluated the same
underlying data, we believe that use of a different
metric, the responder analysis, provides additional rel-
evant information that can be easily interpreted from a
clinical perspective.

The main study limitation was the use of a post hoc
analysis. In addition, the patient population was lim-
ited to patients with moderate or severe nasal conges-
tion; we did not include patients with mild congestion,
except for the nine patients in the MENS versus pla-
cebo comparison. Moreover, the study design did not
support an analysis of the speed of improvement of
congestion, a topic for further study because quick
relief is valued by patients with SAR.*® Furthermore,
work is needed to evaluate individual symptoms other
than nasal congestion (outside of the composite symp-
tom score).

CONCLUSION

In this study, we found that MENS is effective in
relieving moderate-to-severe nasal congestion in pa-
tients with SAR. The response to MFNS is maintained
with once-daily administration and improves with
continuous use over 2 weeks. Moreover, MENS ther-
apy produces similar levels of response in treating
allergic rhinitis related nasal congestion regardless of
the congestion severity at baseline.
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