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ABSTRACT

This study evaluates the effec-
tiveness and safety of mometasone
furoate nasal spray (MFNS; Nason-
ex®, Schering, Kenilworth, NJ) as
adjunctive treatment with oral antibio-
tic; amoxicillin/clavulanate potassium
(ACP; Augmentin®, GlaxoSmithKline,
Research Triangle Park, NC) for
acute rhinosinusitis. In a double-blind,
placebo-controlled study, 75 outpa-
tients with moderate to severe rhin-
osinusitis received ACP, 875 mg,
twice daily, for 21 days with adjunc-
tive twice daily MFNS 200 ug, MFNS
400 pg, or placebo nasal spray.
MFNS significantly improves the
symptoms of rhinosinusitis. Both
doses of MFNS were well tolerated
without significant treatment-related
adverse events.
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INTRODUCTION

Rhinosinusitis is a common dis-
ease, which has a significant clinical
and economic impact on both the
society and the affected individuals.
There are many local and systemic
predisposing factors for rhinosinusitis.
The most common of these are viral
upper respiratory tract infections and
allergic rhinitis. Inflammation can lead
to swelling of the mucosa, which
causes obstruction of the sinus ostia,
decreased ciliary action, and in-
creased mucus production and
viscosity. The subsequent retention of
secretions provides an environment
for secondary bacterial infection with
the conversion of mucus to mucopus,
which further impairs the ciliary
action, increasing the swelling around
the ostia, creating a vicious cycle. The

MANSOURA MEDICAL JOURNAL



270 ACUTE RHINOSINUSITIS : NASONEX AS ADJUNCTIVE etc.

obstruction, mucus retention, and
infection produce the'signs and
symptoms characteristic of rhinosinu-
sitis, including purulent rhinorrhea,
postnasal drip, and cough that persist
beyond the 7 to 10 days typical of an
upper respiratory tract viral infection.
Additional symptoms may include
nasal obstruction, headache, and/or
facial pain. The diagnosis of rhinosin-
usitis can be confirmed by sinus
imaging with coronal computed to-
mography (CT).

Acute rhinosinusitis is currently de-
fined as an inflammation of the sinus-
es with the symptoms complex lasting
less than 4 weeks (1-2). With appro-
priate therapy, the symptoms and
signs of acute rhinosinusitis usually
resolve completely. The goals of
treatment are to eradicate the patho-
gens, allow sinus drainage, and stop
the tissue damage. Antibiotics are
generally the first line of treatment
to control the bacterial infections;
however, anti-inflammatory treatment
may also be necessary. Topical
washings, expectorants, and nasal
decongestants may improve sinus
drainage (3).

Glucocorticoids as anti-inflam-
matory can be used to reduce muco-
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sal swelling and facilitate drainage,
reduce eosinophilia in inflamed
tissues, making them potentially
useful in rhinosinusitis management.
Also, the efficacy of intranasal gluco-
corticoids has been demonstrated
for seasonal allergic rhinitis and mod-
erate-to-severe exacerbation of per-
ennial rhinitis, possible predisposing
factors to the development of acute
rhinosinusitis. MFNS is potent, topi-
cally active, synthetic glucocorticoids,
which has been formulated for der-
matological use and also formulated
as a nasal spray approved for the
treatment of seasonal and perennial

allergic rhinitis in adults and chil-
dren(4-6),

Although guidelines reflect the be-
lief of many clinicians that intranasal
glucocorticoids are a valuable compo-
nent for acute rhinosinusitis manage-
ment, limited clinical data are availa-
ble on their use in this disease. The
objective of the present placebo-
controlled clinical trial is to evaluate
the effectiveness, dose, duration and
safety of MFNS as adjunctive therapy
with oral antibioti c therapy in the
treatment of acute rhinosinusitis.

PATIENTS AND METHODS
This study was a 21-day, random-
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ized. double-blinded, placebo-
controlled trial conducted, from Octo-
ber 2002 to March 2003. Patients
aged 218 years with symptoms char-
acteristic of an acute rhinosinusitis,
were evaluated for inclusion in the
study. Medical history and physical
examination including vital signs,
E.N.T. examination, and complete
blood picture were undertaken to en-
sure that patients were clinically free
of other significant diseases. Patients
with recent sino- nasal surgery, cystic
fibrosis, nasal pelyps, Kartagener
syndrome, glaucoma, or a history of
subcapsular cataracts were excluded.
Patients on intranasal or systemic glu-
cocorticoids, decongestants and sys-
temic antibiotics were excluded as
well.

Six symptoms, viz., congestion, fa-
cial pain, sinus headache, purulent
rhinorrhea, postnasal drip, and cough;
were evaluated by both the investiga-
tor and the patient according to the
following scale:

0 = none (symptoms were not
present);

1 = mild (symptoms were present, but
causing little or no discomfort);

2 = moderate (symptoms were
present, annoying and causing dis-
comfort); and 3 = severe (symptoms

were very marked and interfering with
daily activities).

For patients to be eligible for ran-
domization, the total symptoms score
(TSS) was to be 6. At least one na-
sal symptom was to be moderate or
severe, and purulent rhinorrhea was
to be present. Limited coronal parana-
sal CT scans at the baseline visit i.e.
at day-1, had to show evidence of
rhinosinusitis  (judged as clinically
significant mucosal thickening, opaci-
fication, or air/fluid levels) in one or
more sinuses to satisfy inclusion
criteria.

Eligible patients who satisfied the
inclusion and exclusion criteria re-
ceived 21 days of treatment with the
oral antibiotic (ACP); 875 mg, twice
daily, and were randomized to receive
twice daily MFNS 200 pg, MFNS 400
ug or placebo in a 1:1:1 ratio.

STATISTICAL ANALYSIS

Data were analyzed using the
Statistical Package for Social Scienc-
es version 10.0 (SPSS® 10.0, SPSS
Inc.) on a personal computer. Normal-
ly distributed numerical data were
presented as mean (standard devia-
tion) and differences between means
were compared using one-way analy-
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sis of variance (ANOVA). Nominal
data were presented as ratio or as
number [%] and differences between
groups were compared using the X2
test with application of Fisher's exact
test when appropriate. Categorical
data were presented as median
(interquartile range) and inter-group
differences were compared non-
parametrically using the Kruskal-
Wallis test. The Mann-Whitney U-
test was applied post hoc whenever a
significant difference among the
groups was found. Paired categorical
data were compared non-
parametrically using Wilcoxon's
signed ranks test. P < 0.05 was con-
sidered significant.

RESULTS

A total of 75 patients met the initial
evaluation criteria and were random-
ized to one of the three treatment
groups: ACP with MFNS 200ug, twice
daily (MFNS 200 pg group, n=25);
ACP with MFNS 400 pg, twice daily
(MFNS 400 pg group, n=25); and
ACP with placebo (placebo group,
n=25).

There was no significant difference
between the three groups as regards
age, sex, weight, and height on day-1
(table, 1).
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There was no significant differ-
ence between the three groups as re-
gards TSS, congestion score, head-
ache score, postnasal drip score or
cough score on day-1.

However, there was significant
difference between MFNS 200 pug
group and placebo group as regards
facial pain score and purulent rhinor-
rhea score (P<0.01). Also, there was
significant difference between MFNS
400 pg group and placebo group as
regards facial pain score (P<0.001),
and between MFNS 400 pg group
and MFNS 200 upg group as regards
purulent rhinorhea score (P<0.01)
(table, 2).

The TSS, congestion score, head-
ache score, purulent rhinorrhea score,
postnasal drip score and cough score,
on day 15, were all significantly less
in MFNS 200 pg group and MFNS
400 pg group as compared to placebo
group (table, 3).

The TSS, congestion score, puru-
lent rhinorrhea score, postnasal drip
score and cough score, on day 21,
were all significantly less in MFNS
200 pg group and MFNS 400 ug
group as compared to placebo group
(table, 4).
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There was no significant differ- There was no  significant
ence among any of the symptoms  difference among the three
score and TSS obtained on day 15 groups as regards treatment-
and that obtained onday21,inany related adverse events (table,
of the three groups (table, 5). 6).

Tablel. Demographic characteristics.
ji Placebo GP MNFS 200 pg GP | MFNS 400 pg GP
[ Age (yr) 29 (7) 30 (8) 28 (7)
. Male/female 11/14 14/11 10/15
“Weight (kg) 66 (6) 71 (13) 69 (10)
_Height (cm) 165 (6) 167 (7) 166 (6)
Data are mean (standard deviation) or ratio.

There is no significant difference among the three groups.

Table (2): Symptoms scores at day-1.

i Placebo GP MNFS 200 ug GP_ | MFNS 400 ug GP
_ Congestion 3(2-3) 2(1-2) 2(2-2)
Facial Pain 1(1-2) 2(1-2) ' 2(2-2) °
Headache 2(1-2) 2(1-2) 2(2-2)
Purulent Rhinorrhea | 2(2-2) 201-2)° 2(2-2) ¥
Postnasal drip 2(2-2) 2(2-2) 2(2-2)
Cough 2(2-2) 2(1-2) 2(1-2)
TSS 12(10-12) 11(10-12) 12(11-13)
Dau are median (interquartile range).
' P < 0.01 compared with placebo.
:p<0.001 compared with placcbo.
fp<0.0l compared with 200 pg.
Table (3): Symptoms scores at day-15.
Placebo GP MFNS 200 ug GP | MFNS 400 pe G
Congestion 2(1-2) 1(1-1) * 1(1-1) **
Facial Pain 1(0-1) 1{0-1) 1(0-1)
| Headache 1(1-1) 1(0-1) * 1(0-1)
Purulent Rhinorrhea [ 1(1-2) 1(0-1) 7 1(1-1°
Postnasal drip 2(1-2) 1(1-1) * 1(1-1)
Cough 1(1-2) 1(1-1) * 1(0-1) *
TSS 7(5-9) 5(4-6)* 6(3-6) *
Data are median (interquartile range).
P < 0.05 compared with placebo.
' P <0.01 compared with placebo.
'P <0.001 compared with placebo.
P<005cemplredmlh400ug.
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Table (4): Symptoms scores at day-21.
Placebo GP MFNS 200 pg GP | MFNS 400 pg GP
Congestion 2(1-2) 1(0-2) 1(0-1)°
Facial Pzin 1(0-1) 1(0-1) 1(0-1)
Headache 1(0-1.5) 1(0-1) 1(0-1)
Purulent Rhinorrhea | 1(1-1) 1(0-1) 7 1(0-1) 7
. Postnasal drip 1(1-2) 1(0-1) * 1(0-1) *
Cough 1(1-2) 1(0.5-1) 10-1)°
TSS 7(5-10) 4(2.5-6) 6(1.5-7) "
Data are median (interquartile range).
P < 0.05 compared with placebo.
" P < 0.01 compared with placebo.
Table (5): Symptoms scores at day-15 vs. TSS at day-21
Placebo GP MFNS 200 ug GP MFNS 400 pg GP
15-day | 21-day | 15-day | 21-day 15-day | 21-day
Congestion 2(1-2)  |201-2) |1(1-1) | 1(0-2) 1(1-1) | 1(0-1)
Facial Pain 1(0-1) | 1(0-1) [ 1(0-1) |1(0-1) 1(0-1) | 1(0-1)
| Headache 1(1-1) 1(0-1.5) | 1(0-1) 1(0-1) 1(0-1) 1(0-1)
Purulent Rhinorrhea 1(1-2) (1(1-1) [1(0-1) | 1(0-1) 1(1-1) | 1(0-1)
Postnasal drip 2(1-2) 1(1-2) 1(1-1) 1(0-1) 1(1-1) 1(0-1)
Cough 1(1-2) 1(1-2) 1(1-1) 1(0.5-1) 1(0-1) 1(0-1)
TSS 7(5-9) 7(5-10) | 5(4-6) 4(2.5-6) 6(3-6) 6(1.5-7)
Data arc median (interquartile range).
There is no significant difference between the three groups.
Table (6): Treatment-related adverse Events.
‘ [ Placebo GP MENS 200 pg m? 400
TEpistaxs [ 14%] 0
P|leal burning/irritation (o 14%] 2

Data are numbers [%].

nmismsiy\iﬁcmdﬂefmhemwd\cﬂwcmps
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DISCUSSION

Two ~essential components of
acute rhinosinusitis management are
the eradication of bacterial pathogens
and the inhibition of the inflammatory
process. Treatment of acute rhinosin-
usitis with standard antibiotic therapy
eliminates the bacterial infection;
while the use of intranasal glucocorti-
coids, such as MFNS, locally inhibits
the inflammatory process (7).

The antibiotic treatment (ACP)
was chosen based on the fact that it
is the most widely used treatment for
rhinosinusitis and it is efficacious
against the most probable pathogens,
including Haemophilus influenzae,
Streptococcus pneumceniae, and Mo-
raxella catarralis(8). A 14-days course
is probably adequate for most pa-
tients with acute rhinosinusitis, but to
increase the likelihood of bacterial
eradication, ACP 875 mg, twice daily,
was given for 21-days rather than the

generally prescribed 10 to 14 days (1.
9),

Recer. practice guidelines for the
management of rhinosinusitis suggest
considering the use of intranasal glu-
cocorticoids as adjunctive treatment
that combat the pathophysiological
process of sinusitis at many levels, in-

cluding reduction of mucosal inflam-
mation responsible for ostial obstruc-
tion, prevention of bacterial growth,
and potentiation of normal mucosal
regeneration (10-12).

Recent animal studies have shown
that low doses of glucocorticoids
exhibit immunopotentiating and pro-
tective effects during the early phases
of bacterial airway infection, while
high doses administered for pro-
longed periods may have immuno-
suppressive effects. The immunopot-
entiating effects of glucocorticoids on
the host defense systems lead to inhi-
bition of bacterial colonization, and
growth. Also, it enhances the mucosal
regeneration, while inhibiting polyp
formation (13,14),

MFNS is the most effective phar-
macological agent for treating and
preventing inflammation associated
with allergic rhinitis, which is one of
the most common predisposing
factors of acute rhinosinusi-
is(4.6,10,15,16) s anti-inflammatory
properties have been demonstrated in
vitro and vivo(4). It has been suggest-
ed that MFNS might be beneficial in
the treatment of acute rhinosinusitis
by reducing the inflammatory re-
sponse and, therefore, mucosal swell-
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ing. These actions increase aeration
of the sinuses, promote drainage,
contribute to the elimination of infec-
tious organisms, and decrease the
frequency and severity of acute epi-
sodes of rhinosinusitis (7:8,10,13),

Studies of MFNS in adults and
children with allergic rhinitis showed
both a lake of hypothalamic-pituitary-
adrenal axis suppression and of child-
hood growth suppression and are
consistent with extremely low bioa-
vailability of mometasone furate after
intranasal administration (17-19),

In a recent report of more than 400
patients with recurrent rhinosinusitis,
adjunctive treatment with MFNS 400
ug, twice daily, was effective in reliev-
ing rhinosinusitis symptoms, particu-
larly those related to inflammatory
swelling (i.e., congestion, facial pain,
and headache) compared with the
antibiotic and placebo. Recurrent
rhinosinusitis may involve an un-
derlying chronic inflammation, which
becomes worsening during acute
episodes. Compared with ACP/
placebo, the additional relief of
symptoms of recurrent rhinosinusitis
provided by the use of adjunctive
MFNS seemed to develop over 6 to 7
days. Thus, the relief of recurrent
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rhinosinusitis by adjunctive MFNS
may develop more slowly than relief
of acute rhinosinusitis (11).

In the present study, the relief of
symptoms of acute rhinosinusitis with
the addition of MFNS either 200ug, or
400ug to ACP was highly significant
compared with ACP and placebo, at
day 15 and day 21 (P<0.001). As re-
gards MFNS dosage, the efficacy of
MFNS 400 ug in relieving nasal
congestion was significant compared
with MFNS 200 ug, at day 15. Also,
as regards the duration of treatment,
there was no significant difference in
the efficacy to relieve symptoms be-
tween the two MFNS doses, either
at day 15 or day 21.

Treatment with MFNS up to 400
ug for 21 days was well tolerated, and
all treatment-related adverse events
that reported were of mild or moder-
ate intensity. The incidence of treat-
ment-related adverse events was sim-
ilar for all the three treatment groups
[4%). In one patient, treatment discon-
tinued because of adverse events,
most commonly diarrhea and nausea
because of ACP, and was excluded
from the study. Epistaxis, nasal irrita-
tion or nasal burning was not a cause
of discontinuation of treatment.
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CONCLUSION

The results of this 21-day placebo-
controlled study support the current
clinical rationale of adding an intrana-
sal glucocorticoid to the antibiotic
therapy for the treatment of acute
rhinosinusitis. The relief of symptoms
by the addition of mometasone furate
nasal spray to amoxicillin/clavulanate
potassium was highly significant than
that obtained by amoxicillin/
clavulanate potassium and placebo.
But, there was no significant differ-
ence to use MFNS either 200 pg or

400ug.

Also, there was no significant dif-
ference to use MFNS either for 15 or
21 days. MFNS was effective and
well tolerated at dosages up to 400
ug, twice daily.
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