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Abstract. – BACKGROUND: Approximately
0.5-2% of upper respiratory tract infections in
adults and 6-13% of viral upper respiratory tract
infections in children are complicated by acute
sinusitis. This study was aimed to evaluate the
coadministration effect of fluticasone nasal
spray (FNS) with amoxicillin for AS in children.

PATIENTS AND METHODS: One hundred chil-
dren 2 to 14 years of age with acute sinusitis re-
ferred to Shahid Mohammadi Pediatric Hospital
in Bandar Abbas were randomly allocated into
two equal intervention and control groups to re-
ceive amoxicillin with fluticasone nasal spray
one puff twice daily for 14 days and amoxicillin
80 to 100 mg/kg/ day for 14 days respectively.

RESULTS: Twenty one (42%) of children in in-
tervention group were cured completely and 2
(4%) children in control group had complete re-
covery (p < 0.001). Symptom severity score was
22.98 ± 2.95 before treatment that reduced to
13.26 ± 3.20 after treatment (p < 0.001).

CONCLUSIONS: Use of fluticasone can reduce
the severity of symptoms of sinusitis in children.
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Introduction

Acute sinusitis (AS) is an infection of the
paranasal sinuses with inflammation of the nose.
Association of viral upper respiratory-tract infec-
tion with common colds is the most common
cause of acute sinusitis known as acute rhinosi-
nusitis1. Approximately, 6-13% of viral upper
respiratory tract infections in children are com-
plicated by the development of acute bacterial si-
nusitis (ABS)2-4. The most pathogens involved in
AS are Streptococcus pneumoniae, Haemophilus
influenzae and Moraxella catarrhalis5.
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Paranasal sinuses are usually sterile. Although,
the membranes that cover the sinuses are similar
to nasal membranes, they may become contami-
nated with bacteria colonized in the nose and na-
sopharynx. Contaminated with bacteria are usu-
ally removed by mucociliary clearance. When
this defense mechanism is impaired, secondarily
infection by inoculated bacteria in sinuses’ cavi-
ties may develop to AS. Viral upper respiratory
tract infections are the most important risk factor
for the development of ABS6.
Kindergarten children are at higher risk of in-

fection. Also, allergic rhinitis is another impor-
tant risk factor7. Upper respiratory tract infection
can lead to swelling and possibly immune re-
sponse deficiency through topical and systemic
pathway8.
Clinical symptoms, radiographic findings,

clinical course, persistence and severity of symp-
toms of AS in children are similar to the upper
respiratory tract infection. Then this situation is
reversed and purulent discharge becomes clear
again that can be seen in the upper airway viral
infection without antimicrobial therapy. Children
with untreated AS are at higher risk of severe
complications, which may causes patients refer
with complications of the disease. Complications
may occur as a result of intraocular and intracra-
nial involvements. Findings that indicate the in-
tracranial development of the disease are includ-
ed swollen eyes with a combination of persistent
headache and vomiting, which may require hos-
pitalization, especially in older children. Other
neurologic complications are change in level of
consciousness, local neurological defects or
meningeal irritability signs9,10. Gold standard for
the diagnosis of AS is the performance of a sinus
aspirate that produces bacteria in high density
104 colony forming units (CFU) per mL4.
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The main point in the differential diagnosis of
AS is differentiating the disease from upper airway
viral infection, allergic rhinosinusitis and secondary
bacterial infections of paranasal sinuses. Clinical
course and severity of disease is important in differ-
entiating the two diseases. Non-complicated rhinos-
inusitis usually improve within 7 to 10 days without
treatment. Although AS may be improved without
treatment, antibiotic therapy can accelerate recovery
and reduce the risks of orbital and intracranial com-
plications. Differentiate between acute viral rhinosi-
nusitis and AS is extremely important because an-
tibiotic treatment is ineffective in acute viral rhinos-
inusitis and should be applied logically. Using an-
tibiotics in the treatment of AS is controversial.
Some have no believe to use of antibiotics because
of difficulty in distinguishing between viral rhinosi-
nusitis andAS that cure spontaneous11, while others
have known antibiotics as a cornerstone of treat-
ment of bacterial sinusitis. Also, the antibiotics have
to create cover against Streptococcus pneumoniae,
Haemophilus influenzae andMoraxella catarrhalis.
Other factors that should be considered are severity
of the symptoms of disease and previous use of an-
tibiotics12.
Inhaled corticosteroids reduce mucous mem-

branes inflammation that causes obstruction of
sinuses opening theorically. We found only one
study has shown the beneficial effects of inhaled
corticosteroids in addition to antibiotics in the
treatment of AS among children13 and the results
of other studies were different. So that further
studies are need in this field. This study aimed to
evaluate the effect of fluticasone nasal spray
(FNS) combined with amoxicillin for AS in chil-
dren 2 to 14 years of age.

Patients and Methods

This single-blind clinical trial was performed
on 100 children 2 to 14 years of age with acute
bacterial sinusitis referred to infectious and Oto-
laryngology Departments of Shahid Mohammadi
Pediatric Hospital in Bandar Abbas Port City.
The Ethic Committee of Research vice chancel-
lor of Hormozgan University of Medical Sci-
ences was approved the study and informed con-
sent from was obtained from the parents of chil-
dren asked to join the study.
The eligible patients with AS were randomly

allocated into two equal intervention and control
groups. The intervention group was assigned to
receive amoxicillin with FNS one puffs twice

daily for 14 days and the control group assigned
to receive only amoxicillin 80 to 100 mg/kg/ day
for 14 days.
Inclusion criteria were children 2 to 14 years

of age, development of AS based on criteria of
America’s Children Association include: com-
mon colds persistent more than 10 to 14 days
with nasal or postnasal discharge with any quali-
ty or common cold less than 10 days with puru-
lent nasal discharge, and 3 to 4 days rectal
recorded fever over 39°C.
Patients that had ABS over 4 weeks, allergic

rhinitis, nasal obstruction due to deviated nasal
septum, nasal polyps, lack of parental coopera-
tion, contraindications to use of the studied medi-
cine and wound or lesion in the nasal mucosa
were excluded.
Physical examination was the diagnostic tech-

nique, because the graphy is not recommended
for diagnosis of AS. The patients were assigned a
severity score on basis of their presenting clinical
signs and symptoms. Each variable was scored as
0 for not affected, 1 for very little problem, 2 for
mild problem, 3 for moderately bad,4 for bad and
5 scored for severe.
The Specialists’ co-workers who assessed the

therapeutic effects and treatment complications
were blinded to the random allocation.
In addition to the therapeutic effect of fluticas-

one in acute bacterial sinusitis, its effectiveness
in improving associated symptoms such as
cough, headache, hoarseness, malaise, facial pain
and irritability were studied too.
Demographic characteristics including age,

sex, clinical symptoms such as fever, lethargy,
headaches, facial pain, toothache, purulent dis-
charge and nasal congestion have been recorded
in a self- structured form prepared by the re-
searchers. Complete recovery of symptoms was
recorded as a recovery day.
Clinical data were recorded in several stages;

before intervention, on day 4 by phone or visit of
the subject at the clinic and then on days 10 to 14
by follow-up.
Whenever, no improvement was seen in fever,

nasal congestion or cough or exacerbation of the
disease, patients were assessed again and the an-
tibiotics were changed if necessary at any time.
Patient was excluded if no improvement was ob-
served after the fourth day of therapeutic period.

Statistical Analysis
Collected data were analyzed by SPSS 17 sta-

tistical software (SPSS Inc., Chicago, IL, USA)
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Intervention group Control group
Characteristics Score No. (%) No. (%) p value

Congestion score 2 32 (64%) 10 (20%) < 0.001
3 16 (32%) 32 (64%)
4 2 (4%) 8 (16%)

Anterior discharge score 2 38 (76%) 3 (6%) < 0.001
3 11 (22%) 35 (70%)
4 1 (2%) 2 (4%)

Posterior discharge 2 42 (84%) 20 (40%) < 0.001
3 8 (16%) 28 (56%)
4 0 (0%) 2 (4%)

Fullness 1 44 (88%) 29 (58%) 0.001
2 5 (10%) 21 (42%)

Headache 1 46 (92%) 30 (60%) < 0.001
2 4 (8%) 20 (40%)

Toothache 1 46 (92%) 44 (88%) 0.370
2 4 (8%) 6 (12%)

Cough 1 32 (64%) 16 (32%) 0.005
2 16 (32%) 32 (64%)
3 2 (4%) 2 (4%)

Malodorous 1 45 (90%) 34 (68%) 0.006
2 5 (10%) 16 (32%)

Exhaustion 1 47 (92%) 47 (92%) 0.661
2 3 (6%) 3 (6%)

Fever 1 49 (98%) 49 (98%) 0.753
2 1 (2%) 1 (2%)

Recovery Complete 21 (42%) 2 (4%) < 0.001
Relative 29 (58%) 48 (96%)

Table I. Comparison of clinical characteristics in the both groups after intervention.

Symptom severity score in intervention group
was significantly lower than in the control group
at the end of the therapeutic period (p < 0.001).
Of the 50 children in intervention group, 21

(42%) were cured completely and 29 (58%) were
improved relatively. Whereas, 2 (4%) children in
control group had complete recovery and 48 (96%)
experienced relative improvement and the differ-
ence was statistically significant (p < 0.001).
As a whole, symptom severity score was 22.98

± 2.95 before treatment that reduced to 13.26 ±
3.20 after treatment (p < 0.001).

Discussion

Although, in theory, inhaled corticosteroids can
be effective to reduce symptoms of acute sinusitis
and inflammation of the mucus membranes, few
clinical trials have shown the beneficial effect of
topical intranasal steroids in children14,15.
The results of this study demonstrated the ben-

eficial effect of co-administration of the amoxi-
cillin with fluticasone nasal spray (FNS) one puff
twice daily for 14 days compared with control

using statistical tests t-test and kappa coefficient.
p value of < 0.05 was used to indicate statistical
significance.

Results

In total, 100 patients were enrolled. Forthy-
eight (48%) of the patients were female and 52
(52%) were male. The mean age in intervention
and control group was 6.38± 3.07 years and 7.28
± 2.54 years respectively.
Demographic and clinical characteristics of

patients in the two groups have demonstrated in
Table I. As shown in the table, clinical features
were almost similar at baseline of the study in the
both studied groups and the differences between
them are negligible.
Severity score of symptoms before treatment

was 22.46 ± 2.61 in intervention group and 23.50
± 3.19 in control group and there was little differ-
ence between the two groups.
At the end of the treatment, symptom severity

score in intervention and control group was
11.68 ± 2.66 and 14.84 ± 2.92 respectively.
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group. We found that concurrent administration
of FNS and antibiotic therapy in management of
AS in children was associated with full recovery
in a greater percentage of the patients. The sever-
ity of symptoms after treatment was less in inter-
vention group compared with controls. Overall,
our findings indicate, the beneficial effects of flu-
ticasone in the treatment of sinusitis in children.
This beneficial effect of intranasal corticosteroid
is also seen in several similar studies with slight
different on patients with a history of chronic
rhinitis or recurrent sinusitis15.
Our study has also demonstrated that coad-

ministration of intranasal corticosteroids with an-
tibiotics significantly alleviate congestion, anteri-
or and posterior discharge, fullness, headache,
cough and malodorous breathing. This finding
has been supported by previous controlled trials
that have shown the benefit of intranasal corti-
costeroids with their known anti-inflammatory
properties, with or without antibiotics in acute
rhinosinusiteis (ARS)16.
Also, Fluticasone positive effect on nasal ob-

struction, rhinorrhea, and postnasal discharge has
been shown in an investigation by Aukema et
al17. In a study reported by Hansen et al18, use of
Fluticasone has been associated with reduction of
mucosal edema in sinusitis. Our work showed no
positive effects of fluticasone on tooth pain, fa-
tigue and fever. Similar results have also reported
by Dijkstra et al19. However, the difference be-
tween the former study with ours was they found
no positive therapeutic effect by fluticasone pro-
pionate aqueous nasal spray (FPANS) compared
with placebo. Although we observed no thera-
peutic effect of fluticasone expect for the three
mentioned above symptoms, it was preferred for
the treatment of other symptoms.
In Parikh20 and Dolor et al15, other positive as-

pects of Fluticasone implications that was not
consider by our investigation has reported, like as
rapid improvement of the symptoms of the dis-
ease. They have both concluded that the use of
fluticasone in patients with sinusitis can acceler-
ate recovery.

Conclusions

This study showed that use of fluticasone
nasal spray can reduce the severity of symptoms
of sinusitis in children. It is suggested that this
treatment should be considered in children with
acute sinusitis.
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