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Abstract

Background Allergic rhinitis and asthma are allergic manifestations
in respiratory tract, which related each other. Intranasal
corticosteroid is effective in allergic rhinitis and has benefits in
decreasing lower airway reactivity.

Objectives To evaluate effectiveness of intranasal mometasone
furoate towards asthma in children aged 6-18 years with coexisting
allergic rhinitis and asthma.

Methods A one group pretest-posttest (“before and after”) study was
conducted in Cipto Mangunkusumo Hospital from May to December
2008. Subjects were children aged 6-18 years, with moderate-severe
intermittent or persistent allergic rhinitis with coexisting frequent
episodic asthma or persistent asthma, and visited outpatient clinic
of allergy immunology division or respirology division. Subjects
were administered intranasal mometasone furoate 100 ug daily only
for 8 weeks, without long term administration of oral and inhaled
corticosteroid. Improvements in allergic rhinitis and asthma were
evaluated using questionnaires and lung function tests.

Results There were 35 subjects and four of them dropped out
during the study. There was >50% improvement in allergic rhinitis
symptoms after 4 weeks of treatment (P<0.001). This improvement
was associated with decreasing in frequency of asthma attack >50%
after 8 weeks of treatment (P< 0.001). There was an insignificant
improvement in FEV, (P=0.51). However, the evaluation of sinusitis
was not performed in all subjects, thus may influence the results.
During study, there were no side effects observed.

Conclusions Intranasal mometasone furoate improves allergic
rhinitis and decrease >50% of asthma symptoms, however it is not
followed with significant improvement in lung function. No side
effects are reported during 8 weeks use of intranasal mometasone
furoate.[Paediatr Indones. 2009;49:359-64].
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llergic rhinitis and asthma are allergic

manifestations in respiratory tract, which

are related to each other.! Prevalence

of allergic rhinitis ranges from 4.5% to
38.3% and is increasing with age. This condition is
usually found in children aged more than 2 years.?3
Allergic rhinitis is frequently accompanied by
several circumstances, such as otitis media, sinusitis,
conjunctivitis, pharyngitis, dermatitis, lymphoid
hypertrophy, speech disorder, sleep disorder, learning
disorder, and asthma.* Nasal symptoms are found
in 30-99% asthmatic patients, meanwhile asthma
is found in 15-40% allergic rhinitis patients. United
airway disease suggests similarity in morphology and
physiology of upper and lower respiratory tracts.!
Parameter to evaluate lower respiratory tract function
is lung function test which can be performed in
children aged more than 6 years, due to the necessity
of good coordination and cooperation from the
patients.’
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There are several medications to manage allergic
rhinitis and asthma. Intranasal corticosteroid has
antiinflammatory effects towards lower respiratory
reactivity, e.g. the decrease of inflammation mediator
from nose to lung,® regulation of nasobronchial réflex,’
decrease of mouth breathing,® and direct effect to
inflammation cells in blood or bronchus.? Intranasal
corticosteroid is proven to be effective in managing
allergic rhinitis, but its effects towards asthma still
need to be evaluated. Taramarcaz et al'® stated that
intranasal corticosteroid improved asthma and forced
expiratory volume in 1 second (FEV,), but it was not
statistically significant. Intranasal mometasone furoate
is a potent and effective intranasal corticosteroids with
minimal side effects and can be applied once daily with
dose of 100 ug.1h12

Adequate management of allergic rhinitis may
improve asthma symptoms.!3!* Comprehensive
management of allergic rhinitis and asthma is needed
in order to achieve optimal quality of life. The aim
of this study was to evaluate the effectiveness of
intranasal mometasone furoate in patients with
coexisting allergic rhinitis and asthma towards asthma
symptoms and lung function.

Methods

This was a one group pretest-posttest (“before
and after”) study to determine the effectiveness of
intranasal mometasone furoate in children with
coexisting allergic rhinitis and asthma. This study
was conducted from May to December 2008, at
Cipto Mangunkusumo Hospital. Subjects were
children aged 6-18 years, who were diagnosed with
moderate-severe intermittent or persistent allergic
rhinitis with coexisting frequent episodic asthma or
persistent asthma, and visited outpatient clinic of
allergy immunology division or respirology division.
The protocol of the study was approved by the
Ethical Committee of Medical School, University
of Indonesia. We excluded patients who suffered
from other lung disease, unable to perform lung
function tests, used other long term corticosteroids,
or adherence to study <75%.

Diagnosis of allergic rhinitis was based on clinical
symptoms consisted of nasal symptoms induced by
allergen exposure and might be accompanied with eye
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symptoms. According to duration of attacks, allergic
rhinitis was classified into intermittent (symptoms
occured less than 4 days in a week or persisted less
than 4 weeks) and persistent (symptoms occured
more than 4 days in a week and persisted more than
4 weeks). According to severity of symptoms, allergic
rhinitis was classified into mild (normal daily activities)
and moderate-severe (impaired daily activities).!®
Symptoms of allergic rhinitis were evaluated using
questionnaires every 4 weeks. Parameters of clinical
symptoms were evaluated, including blocked nose,
sneezing, rhinorrhea, nasal itching, ear itching, eye
itching, red eye, and watery eyes. Score 0 was defined
if there were no symptoms, score 1: mild, score 2:
moderate, score 3: severe.l® Improvement in allergic
rhinitis was evaluated by comparing the scores before
and after administering the drug, and afterwards was
classified into two groups, >50% and <50%.4

Diagnosis of asthma was established if there were
wheezing and/or cough once or more in a month,
occured for 12 months, episodic and/or chronic,
nocturnal, reversible, had triggering factors, and had
family history of atopy.!? Frequent episodic asthma
was defined when asthma attack occured >1 attack/
month, duration of attack > Iweek, frequent symptoms
though not under asthmatic attack. Persistent asthma
was diagnosed if asthma symptoms persisted, day and
night, with abnormal physical examination although
not under the circumstances of asthma attack.!?
Asthma symptoms evaluated were: cough, dyspnea,
wheezing, chest pain, and asthma attacks in the last
4 weeks. Severity of symptoms were evaluated using
scores: score 1 for no symptoms, score 2 for symptoms
occured in 1-7 days, score 3 for symptoms occured in
8-14 days, score 4 for symptoms occured in 15-21 days,
score 5 for symptoms occured for 22 days or more.!8
Improvements in asthma symptoms were divided into
three groups: >50%, 30-50%, and <50%.

Lung function tests were performed using
spirometer with forced vital capacity. Evaluation of
spirometry results, including FEV, comparing before
and after the administration of intranasal mometasone
furoate, was divided into two groups: >30% and
<30%.17

Study data was processed with SPSS 16.0
statistical program, then was presented in text and
tables. Statistical analysis was done with on treatment
analysis using McNemar and Wilcoxon tests.
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Results

We recruited 35 subjects with coexisting persistent
allergic rhinitis and frequent episodic or persistent
asthma; four of them dropped out. Subjects were
asked to use intranasal mometasone furoate for 8
weeks and were evaluated every 4 weeks. There were
31 subjects, consisted of 21 boys and 10 girls, and
most of them (21/31) were 6-12 years old. However,
subjects’ age ranged from 6 to 15.9 years old. All
subjects had persistent allergic rhinitis, 28 subjects
had frequent episodic asthma and three subjects had
persistent asthma.

The duration of persistent allergic rhinitis
ranged from 3 to 96 months, with the average of 28.1
months. Duration of frequent episodic asthma ranged
from 4 to 84 months, with the average of 28 months.
Every subject was evaluated for allergic rhinitis and
asthma symptoms. Asthma attacks ranged from one
to five times/month. More than 50% improvement in
allergic rhinitis symptoms was found in 25/31 subjects
after 4 weeks of intranasal mometasone furoate
administration and in 28/31 subject after 8 weeks.
Less than 50% improvement in allergic rhinitis
symptoms was found in six subjects after 4 weeks
and three subjects after 8 weeks (P>0.001), but
this improvement did not become more significant
until 8 weeks of intranasal mometasone furoate
administration (P=0.54).

Asthma symptoms scores were improved
after 8 weeks of intranasal mometasone furoate
administration (P>0.001). Eleven subjects had
better score after 4 weeks and the number increased
to 21 subjects after 8 weeks. There were four
subjects dropped out from this study. If their data

Table 1. Relationship between improvement of asthma symptoms
and allergic rhinitis

Improvement of asthma
symptoms score p*

Improvement of
allergic rhinitis

symptoms score >50%  30-50% <30%

Week 4

>50% 11 11 3 0.00
<50% 0 3 3

Week 8

>50% 21 7 1 0.01
<50% 0 3 0

* Wilcoxon test

were included in statistical analysis, there was no
difference in the results (P<0.05). Improvement in
asthma symptom scores was achieved in concurrence
with improvement of allergic rhinitis symptoms
(Table 1).

Besides asthma symptom score, lung functions
were evaluated by comparing the FEV,. There were
14/31 subjects having FEV, less than 80%. Out
of 14 subjects, there was one subject having FEV,
improvement >30% by week 4, and 12 subjects
having FEV, improvement <30%. This condition
persisted until week 8 (P=0.55). Parameter of
lung functions suggested inflammation of airway,
namely V,; and V. In this study, V,5 and Vg, did
not significantly improve after 8 weeks of intranasal
mometasone furoate administration (P=0.63).

The success in managing coexisting allergic
rhinitis and asthma was influenced by the events of
comorbidities such as sinusitis. In this study, 15 out
of 31 patients were examined with nasoendocopy
and seven subjects had sinusitis. All were treated
with adequate antibiotics. Side effects of intranasal
mometasone furoate were rare. During 8 weeks of
intranasal mometasone furoate use, there was no side
effect reported.

Discussion

This study was a "before and after study”, that each
subject became his own control. This design was
chosen due to its simplicity and ability to evaluate
intervention results. The limitation of this study was
the occurence of bias effects and no external control
group. The clinical assessment included symptoms
of allergic rhinitis and asthma every 4 weeks.
Triggering factors could not be entirely avoided due
to incompliance and environmental condition. Co-
morbidities were not evaluated in all subjects.

There were 31 subjects, consisted of 21 boys
and 10 girls and majority of subjects aged 6-12 years.
Twenty eight of 31 subjects had frequent episodic
asthma and 3/31 subjects had persistent asthma.
Prevalence of persistent asthma is rare, regarding 5%
of asthma population.!?

We observed that allergic rhinitis symptoms
improved within 4 weeks of intranasal mometasone
furoate use, but it became more obvious after 8 weeks
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of use. There were 25 subjects whose allergic rhinitis
symptoms improved >50% at the end of week 4, and
it increased to 28 subjects at the end of week 8. These
results were similar with studies of Weiner et al®?
and Penagos et al? that stated there were significant
improvements of allergic rhinitis after 6-8 weeks of
intranasal corticosteroid administration. Meltzer et
al'* reported 47% decrease in allergic rhinitis scores
after 2 weeks of intranasal mometasone furoate
administration.

The majority of subjects showed significant
improvement of asthma symptoms after 8 weeks of
intranasal mometasone furoate administration. Peters
et al?! and Corren et al?? reported that intranasal
corticosteroids may reduce asthma symptoms and
attacks up to 50%, while Taramarcaz and Gibson!©
reported asthma symptoms improved after the
administration of intranasal budesonide, but it was not
statistically significant. This indicated that although
the improvement of allergic rhinitis was achieved in
4 weeks of mometasone furoate use, longer period
was needed to achieve the improvement of asthma.
[t was probably related to the remodeling process in
subjects.

Various studies suggest that remodeling in
asthma happens early and increases in concurrence
with asthma attacks.?3-2% In this study, two subjects
had >30% FEV, improvement at the end of
week 4 and increased to four subjects at the end
of week 8. There were 12/14 subjects with <30%
improvement of FEV, at the end of week 4 and
10 of them persisted up to week 8. These results
showed that eventhough the symptoms and attacks
of asthma improved significantly, but there were no
significant improvements of lung functions (FEV).
The small airway inflammatory parameters, Vs
and Vs, were not significantly improved (P=0.63).
Inhaled corticosteroid may enhance the lower airway
inflammation.?® Reddel et al?? reported inhaled
fluticasone might improved FEV,. Furthermore,
Ramsdell et al?® showed significant improvement
of FEV, with the use of mometasone furoate dry
powder inhaler compared with placebo (20.7% vs.
5.1%). This may related to lung deposition of inhaled
corticosteroid, namely 10-50%, meanwhile the lung
deposition of intranasal corticosteroid was <2%.
This result indicated the improvement of asthma
symptoms score was probably due to enhancement
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of nasal inflammation and not due to direct effects to
lower airway.”2? Inhaled corticosteroids were needed
in more severe asthma.

Along with improvement in allergic rhinitis,
we were optimist in obtaining the improvement
of asthma in this study, concurrent improvement
of allergic rhinitis and asthma had been achieved
since week 4. There were 11/31 subjects who had
>50% allergic rhinitis improvement followed by
>50% asthma improvement by week 4, and by
week 8, there were 20/31 subjects who had >50%
improvement of allergic rhinitis and asthma. By the
end of week 4, there were 3/31 subjects who had
<30% improvement of allergic rhinitis and asthma,
and decreased to 0/31 by the end of week 8. Greater
improvement of allergic rhinitis means greater
improvement of asthma.

Asthma attacks of study subject were significantly
decreased, from 2.2 to 0.3 attacks/month. Corren
et al?? stated that intranasal corticosteroids might
lessen emergency visits for 50%. Peters et al?! reported
that asthma attacks were found more frequently in
untreated allergic rhinitis compared to treated allergic
rhinitis, i.e. 6.6% and 1.3%.

Improvements of allergic rhinitis and asthma were
not accompanied by improvement of lung function.
In this study, there was no relationship between the
improvement of allergic rhinitis and FEV/, by the end
of week 4 (P=0.51) and week 8 (P=0.51). Taramarcaz
et al'® reported two of seven studies evaluated FEV,
after the use of intranasal corticosteroids showed FEV,
improvement after 6 weeks, but it was not statistically
significant. Camargos et al?? had also reported 10%
FEV, improvement in patients who had 8 weeks of
fluticasone propionate administration but it was not
statistically significant. Nathan et al** stated in subjects
with coexisting allergic rhinitis and asthma, the addition
of intranasal fluticasone propionate for 4 weeks had
only improved the nasal symptoms but not asthma
symptoms, compared to inhaled fluticasone propionate/
salmeterol in relieving asthma. This study used only
intranasal mometasone furoate for 8 weeks without
administration of inhaled corticosteroids and resulted
in improvements of asthma without improvement of
lung function. Therefore, combined and comprehensive
management towards allergic rhinitis and asthma is
necessary to achieve concurrent improvements in
clinical symptoms and lung functions.
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Subjects who did not improve in asthma
symptoms and lung functions might be related
to triggering factors and existing comorbidities.
By the end of study, there were 21 subjects who
had inevitable triggering factors, such as dusts
and physical activity. Comorbidities had played
important role in controlling asthma, such as
sinusitis. Rachelefsky et al!3 reported 80% of treated
sinusitis patients might cease the bronchodilator
use and 67% of them had improvements in lung
function. In this study, sinusitis was evaluated
in 15 subjects and 7/15 revealed positive results
from nasoendoscopic examination. All subjects
experienced sinusitis were treated with antibiotics
but were not analyzed due to incomplete data.
Considering the strong relationship between allergic
rhinitis, sinusitis, and asthma, it is better to evaluate
the possibility of sinusitis accurately.

Side effects of intranasal mometasone furoate
administration are rarely found. Side effects may be
local or systemic. Around 10% patients experienced
nasal irritation, burning sensation, and sneezing
after the administration. Epistaxis is found in 2%
patients.>! Bosquet et al’® reported that effects in
hypothalamus-hypophysis-adrenal axis after 1 year
use of mometasone furoate was so rare due to low
systemic availability. Schenkel3? reported that there
was no growth disorder or supression of hypothalamus-
hypophysis-adrenal axis after 1 year of intranasal
mometasone furoate use. Meltzer et al’? reported
side effects of intranasal mometasone furoate in 20%
subjects, which were headache, epistaxis, pharyngitis,
cough, and nasal irritation. In this study, there was
no side effect reported. Systemic effects were not
evaluated due to relatively short term use and systemic
availability of mometasone furoate.

We conclude that intranasal mometasone furoate
can improve >50% allergic rhinitis symptoms within
4 weeks, which subsequently may reduce >50%
asthma symptom but not lung function. During 8
weeks of intranasal mometasone furoate use, there
are no side effects reported. We suggest to evaluate
the comorbidities of allergic rhinitis, such as sinusitis
so it can be treated adequately. Besides, further
study is needed to evaluate improvement of lung
functions with the use of both intranasal and inhaled
corticosteroids in children with coexisting allergic
rhinitis and asthma.
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