
1.- Introduction
The goal of treatment in children with inflammatory diseases of the upper airway 
is to obtain the best results with the least risk. In pediatric otolaryngology, 
whether administered orally, nasally or inhaled, corticosteroids are widely used 
in the treatment of diverse pathologies of the upper airway, such as allergic and 
nonallergic rhinitis, rhinosinusitis, nasal polyposis, otitis media with effusion, 
asthma, and sleep apnea. The patients should be carefully evaluated to determine 
the best form of therapy for the specific pathology of each patient, and the 
treatment should be selected according to the patient’s clinical manifestations. In 
severe cases multiple medications may be required, including corticosteroids 1.
2.- Corticosteroids
The corticosteroids are substances indicated in the treatment of multiple local or 
systemic inflammatory processes. They have a powerful anti-inflammatory effect 
and are the best drugs available to control inflammation.2-4 . The corticosteroids 
act by regulating the synthesis of diverse proteins related to the inflammatory 
response, through their ability to upregulate or downregulate gene transcription 
within various cells. The corticosteroids penetrate the cellular membrane and bind 
to the glucocorticoid receptors of the target cells, forming a complex that moves to 
the nuclear compartment where they increase or inhibit gene transcription through 
a process known as transactivation and transrepression 2-7.
The anti-inflammatory effects of corticosteroids are through repression of 
pro-inflammatory and immune genes, with the consequent inhibition of many 
different cytokines, chemoquines, enzymes and cell adhesion molecules, and 
an increased expression of anti-inflammatory molecules and alpha-adrenergic 
receptors 3,4. Glucocorticoid receptors are located in many tissues and regulate 
multiple metabolic functions. The response in individuals receiving the same dose 
of corticosteroids may vary significantly 5 .
2.2.- Efficacy
Oral corticosteroids are very effective when adminstered for short periods of time, 
but can present adverse systemic effects. For prolonged use, nasal and inhaled 
corticosteroids have an improved benefit to risk ratio than systemic steroids. In 
children topical steroids, when indicated, are preferred over the systemic steroids 
and depot preparations should be avoided altogether 1,6,7.
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Intranasal corticosteroids with a high topical potency and low systemic 
bioavailability have been extensively used for more than 30 years. Currently 
the first generation nasal steroids are beclomethasone dipropionate, flunisolide,  
triamcinolone acetonide, and budesonide. The newer second generation 
corticosteroids are fluticasone propionate, and mometasone fuorate.2 Recently, 
ciclesonide  has been approved for the treatment of allergic rhinitis 4,8.
The pharmacological effect and potency of the intranasal steroids can be assessed by 
several methods, such as cutaneous vasoconstriction properties, receptor-binding 
affinity, lipophilicity, and cytokine inhibition 2. Differences in potency from these 
methods have been detected among the intranasal steroids, although, mometasone 
furoate, fluticasone propionate, ciclesonide and budesonide have been rated as the 
most potent nasal steroids. There are no clinically significant differences among 
them, and they are generally considered to be equally effective9. 
The onset of action of intranasal corticosteroids occurs as early as 6 to 8 hours of 
dosing, but maximum effectiveness may require up to 2 weeks 7,10.
2.1.1.- Safety
Intranasal corticosteroids are generally well tolerated when used appropriately, 
although, almost every medication has side effects, and intranasal corticosteroid 
sprays are no exception. The pharmacokinetics of  intranasal steroids are important 
to consider, because only a fraction of the intranasal dose stays in the nasal mucosa 
and a large portion is swallowed and  absorbed by the gastrointestinal tract. The 
systemic bioavailability of inhaled and nasal corticosteroids depends on the extent 
of intestinal absorption and first pass hepatic metabolism and ranges from less 
than 0.1% for mometasone furoate to >40%  for flunisolide 1,6. 
2.1.2.- Local adverse events
The local side effects for corticosteroid nasal spray use are generally minor, and 
usually resolve with temporary discontinuation of the medication. However, with 
long term use of nasal corticosteroids, the frequency of adverse events may rise. 
Proper technique of use is important, directing the spray toward the lateral wall, 
to avoid damage in the nasal septum and to minimize local adverse events 2.   The 
most common side effects are usually mild such as epistaxis, dryness, burning, and 
increased sneezing 1,2,6,7,11. In several studies evaluating the effects of different 
intranasal corticosteroids in the nasal mucosa, mucosal atrophy or alterations of 
the mucociliary function were not detected 1,2,11.  Nasal septal perforations were 
reported with the use of first generation corticosteroids, but are less common with 
the newer corticosteroids and delivery systems 11.
The preservative benzalkonium chloride, used in some aqueous presentations, 
showed damage to the cilia and alterations in the mucociliary transport in in 
vitro studies , although, these cytotoxic effects have not been present in various 
in vivo studies 11,12.
The most common local adverse effects in asthmatic patients treated with inhaled 
corticosteroids is irritation of the mucosa of the laryngopharynx, manifested  by 
sore throat, odynophagia, dysphagia, dysphonia, throat clearing, and cough. The 
symptoms are attributed to  oropharyngeal candidiasis, chronic laryngitis 
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with edema, erythema, mucosal thickening, vocal cord bowing, leukoplaquia, 
granulation and laryngeal candidiasis 13.
2.1.3.- Systemic adverse events
In general, adequate intranasal corticosteroid use rarely causes adverse systemic 
events. Once a day dosing in the morning can minimize the possibility of 
systemic side effects, and on the contrary, the risk increases when children 
require simultaneous and prolonged treatments with topical, nasal, inhaled and 
oral corticosteroids 2,5. In multiple studies evaluating systemic side effects of 
intranasal corticosteroids and the clinical experience for more than 30 years, have 
shown no significant suppression of the hypothalamic-pituitary-adrenal axis, 
adrenal insufficiency or alteration of bone metabolism related to the treatment 
with intranasal corticosteroids 2,6,14,15,16. 
The risk of adverse systemic effects decreases by using drugs with low 
bioavailability at the lowest effective dosage. Even so, there is a genuine concern 
among doctors and parents about potential systemic side effects, such as growth 
retardation in children and adolescents. Growth is a complex dynamic process 
with multiple variables, occurring in various phases. Numerous studies have been 
published about the potential growth inhibitory effects of the intranasal steroids, 
assessing the technique and duration of treatment. In the short term studies rapid 
growth was evaluated with knemometry, in the intermediate and long term studies, 
growth was evaluated with stadiometry and assessing final adult height. The short 
term studies showed no suppression of growth 2,6.
One study in children treated with  beclomethasone  twice a day for one year, 
showed growth suppression of 1 cm in linear growth, whereas in other similar 
studies in children no such effects were found with mometasone, fluticasone or 
budesonide 2,6,9,17. Cushing’s syndrome and growth impairment in children using 
intranasal beclomethasone dipriopionate and in children and adults receiving 
treatment with inhaled or intranasal corticosteroids with concomitant therapy with 
antiretroviral drugs in patients with human immunodeficiency syndrome have 
been reported 5,18.
Although, some studies suggest that treatment with intranasal steroids in children 
for one year may adversely affect growth, how this growth suppression may 
affect final adult height, has not been clearly determined. In children, oral and 
depot corticosteroids have demonstrated a negative effect on growth and growth 
velocity 6,7.
There have been reports in various clinical studies of posterior subcapsular cataract, 
ocular hypertension and glaucoma associated with intranasal corticosteroid therapy. 
But large epidemiologic studies have not shown a clear relationship between these 
pathologies and  intranasal corticosteroids 2,6,19. It is recommended  to monitor 
growth of patients using intranasal corticosteroids, and to use the lowest possible 
dose to control symptoms 15. It is also important to instruct patients on intranasal 
steroids about the proper administration technique, to minimize adverse effects 
and to improve compliance 14. 
3.- Indications and efficacy of corticosteroids in the treatment of allergic 
rhinitis, nonallergic rhinitis, rhinosinusitis, nasal polyposis, otitis media, and 
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sleep apnea in children
3.1.- Allergic rhinitis
The incidence of allergy has increased markedly during the last 40 years, 
and allergies affect about 10% of children and up to 20% of adolescents and 
adults1,2. Allergic rhinitis is an immunologic, IgE mediated inflammatory disease 
of the nasal mucosa characterized by sneezing, rhinorrhea, pruritus and nasal 
congestion.15 Other clinical manifestations are mouth breathing, snoring, chronic 
cough,  throat clearing, allergic shiners, allergic crease, Dennie Morgan’s lines, 
and the allergic salute 10,15,17. In children a persistent nasal congestion may be the 
only symptom 1.
Allergic rhinitis is a systemic inflammatory disease associated with asthma, 
rhinosinusitis, conjuntivitis, otitis media with effusion, and lymphoid hypertrophy 
or obstructive sleep apnea. Lack of appropriate treatment can aggravate this 
comorbid conditions 15,20. Chronic nasal obstruction and excessive mouth 
breathing can cause anatomical alterations such us increased facial length, high 
arched palate, and dental malocclusion 1. 
Traditionally, allergic rhinitis has been classified as seasonal or perennial. 
Seasonal allergic rhinitis is commonly caused by allergy to seasonal pollens and 
outdoor molds. Perennial allergic rhinitis is typically caused by allergens within 
the home but can also be caused by outdoor allergens that are present year-round 9. 
Recently the guidelines proposed by ARIA classified allergic rhinitis by symptom 
severity as mild or moderate-to-severe, and by symptom frequency as intermittent 
or persistent 9,10,15,20.
Allergic rhinitis is caused by the interaction of the environment in genetically 
predisposed patients. To become sensitized to allergens, the atopic patient must 
be exposed to allergens for a period of time. When an allergen comes in contact 
with the nasal mucosa of a patient that has been previously sensitized by the 
allergen, it triggers an allergic cascade characterized by an early-phase and late 
phase-responses. The early-phase response develops within minutes after the 
union  of the allergen  to specific IgE antibodies on the cell surface  of the mast 
cells and basophils, which then degranulate and release and produce inflammatory 
mediators such us histamine, leukotrienes and prostaglandins, resulting in the 
classic manifestations of allergic rhinitis, such us sneezing, rhinorrhea, pruritus 
and nasal congestion 15,17,21.
The late-phase response presents about 4 to 8 hours later manifested by chronic 
obstructive signs, such us nasal congestion and hyposmia caused by the mucosal 
swelling secondary to the recruitment of inflammatory mediators released by 
the mast cell, inducing infiltration of eosinophils, neutrophils, T-lymphocytes, 
and macrophages 10,15,17,21. Eosinophils are the predominant cells in the late-
phase response, and they release proinflammatory mediators, such us cysteinyl 
leukotrienes, cationic proteins, eosinophil peroxidase and major basic protein9,21.
Usually the diagnosis of allergic rhinitis is based on clinical manifestations, but 
demonstration of allergen-specific IgE through skin-prick testing or in vitro test 
such us RAST or ELISA are mandatory to confirm the diagnosis 20.
The goal of treatment of allergic rhinitis in children is to control the symptoms, 
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improve quality of life and prevent sequelae and complications. The management 
of allergic rhinitis consists of environmental control measures and allergen 
avoidance, pharmacological management, and immunotherapy 15.
The ARIA guidelines, according to persistence and severity of the clinical 
manifestations, recommend a stepwise approach for the treatment of allergic 
rhinitis 20. If the symptoms cannot be controlled with avoidance measures, 
pharmacotherapy should be considered. Intranasal corticosteroids are the most 
effective treatment available for managing allergic rhinitis and have been 
approved for use in children as young as 2 years old 1,2,9,10,20. They are used for 
both seasonal and perennial allergies 9,15. Intranasal corticosteroids are highly 
efficacious in treating allergic rhinitis by decreasing the activity of inflammatory 
cells such as mast cells, basophils, eosinophils, Langerhans’ cells and the levels of 
chemical mediators including histamine, Th2 cytokines, chemokine and adhesion 
molecules 1,2,9,10,15.
Intranasal corticosteroids are effective as monotherapy, controlling most effectively 
sneezing, itching, rhinorrea, and congestion, although they do not significantly 
affect ocular symptoms 7,9,17. Studies have shown nasal corticosteroids to be more 
effective than monotherapy with cromons, antihistamines, leukotriene antagonists 
or with combinations of antihistamines and leukotrienes, and better tolerated  than 
decongestants 1,2,9,10,15. The nasal steroids can be used as needed,  but seem to be 
more effective when used on a daily basis as maintenance therapy  1,9.
Systemic steroids are rarely indicated for the treatment of allergic rhinitis in 
children, although, in patients with severe symptoms refractory to other therapy, a 
short course of oral, short-acting steroids such as prednisone may be helpful 1,7.
3.2.- Nonallergic rhinitis  
Nonallergic rhinitis is characterized by sporadic or persistent nasal symptoms 
in patients with negative allergen skin testing and is not mediated by the 
immunoglobulin IgE 9,17. Patients with allergic and nonallergic rhinitis share 
common symptoms such us nasal congestion, rhinorrhea, sneezing, and postnasal 
drip. Nonallergic rhinitis occurs in 30-50% of patients with rhinitis, is rare in 
children and usually develops in middle aged patients 17. Controversy surrounds 
nonallergic rhinitis  because the epidemiology and diagnostic criteria are 
confusing 22. Currently, there is no specific diagnostic test for nonallergic rhinitis, 
and therefore this is essentially a diagnosis of exclusion 22. In general, the most 
common cause of nonallergic rhinitis  is infectious rhinitis, less common causes 
include idiopathic (vasomotor) rhinitis, hormonal rhinitis, nonallergic rhinitis with 
eosinophilia syndrome (NARES), occupational rhinitis, gustatory rhinitis,  rhinitis 
medicamentosa, and drug-induced rhinitis 9,17,22. Nonallergic-noninfectious 
rhinitis with a poorly defined etiology and pathophysiology are generally difficult 
to treat. Intranasal corticosteroids are most effective when there is a preponderance 
of eosinophils in patients presenting with rhinorrhea, sneezing, pruritus, and 
congestion 12. In a large study of patients with non-allergic rhinitis, treated with 
fluticasone 200 or 400 mg once daily were effective in symptom reduction 9. In 
another study in patients with idiopathic (vasomotor) rhinitis fluticasone 200 
mg once daily was significantly superior to placebo in reducing symptoms of 
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nasal obstruction and decreasing inferior turbinate hypertrophy 23. Intranasal 
corticosteroids may facilitate the withdrawal of topical decongestants in patients 
with rhinitis medicamentosa caused by prolonged use of nasal decongestants, 
and may be useful in some patients with idiopathic (vasomotor) rhinitis 1. The 
mechanism by which corticosteroids work in patients with nonallergic rhinitis is 
not known, but may be attributed to their vasoconstrictive properties 1.
3.4.-  Rhinosinusitis
Acute rhinosinusitis usually occurs after a viral infection of the upper airway 
or exacerbation of allergic rhinitis 24. Rhinosinusitis in an inflammatory disease 
of the mucosa of the nose and one or more paranasal sinuses, secondary to a 
bacterial infection. If inflamed mucosa blocks the ostia of the paranasal sinuses,  
secretions tend to accumulate inside the sinuses and become contaminated 
with nasopharyngeal bacteria, which then increments inflammation and nasal 
congestion. Chronic rhinosinusitis is the end result of a gradual blockage of the 
osteomeatal complex by edematous mucosa 24.
The exact incidence of pediatric rhinosinusitis is unknown, but it tends to 
increase with age, and in children who experience frequent upper respiratory 
tract infections and allergic rhinitis. In children with chronic rhinosinusitis the 
incidence of atopy is very high 1,12,25. Children present from 6 to 8 episodes of 
the common cold per year and it is estimated that about 5% to 10% of the upper 
respiratory tract infections in children develop rhinosinusitis 12,25.  Rhinosinusitis 
is  classified, according to the duration of the infection, as acute when symptoms 
resolve in less than 12 weeks, subacute when it lasts from  12 weeks to 3 months 
and chronic when the infection lasts more than 3 months 25.
In children the most important predisposing factors related to rhinosinusitis are 
the upper respiratory tract infections, allergic rhinitis and adenoid hypertrophy. 
More than 80% of children with rhinosinusitis have a family history of allergy 26. 
Rhinosinusitis and allergic rhinitis share common signs and symptoms, such us 
mucosal edema, mucociliary dysfunction, and an increase in mucous production. 
Rhinosinusitis is manifested by nasal congestion, purulent rhinorrhea, postnasal 
drip, facial and dental pain, headaches, anosmia, hyposmia, halitosis, and cough. 
Children frequently present cough during exercise and at bedtime, irritability, 
nausea, vomiting, and fever10,15,17,20.
Pediatric acute rhinosinusitis is more often associated with a viral or bacterial 
infection. The most frequent bacterial pathogens are Streptoccocus pneumoniae, 
Haemophilus influenzae, Moraxella catarrhalis, and Streptococcus pyogenes 25. 
The pathogens related to chronic rhinosinusitis are anaerobic bacteria (Prevotella, 
Fusobacterium), and Staphylococcus aureus 25,26. Non invasive fungal sinusitis is 
rarely seen in young children, but it should be suspected in children with allergies 
and nasal polyposis 27 .
The main goal of treatment is the control of the infectious and inflammatory process, 
restoration of ventilation and drainage, and the prevention of complications. 
Antibiotics are the most important agents in the treatment of rhinosinusitis, and 
they should be selected according to the suspected bacteriae, resistance patterns 
and severity of the infection, among other factors such as previous use of 
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antibiotics, high risk patients, allergies and tolerability.
The anti-inflammatory effect in acute rhinosinusitis of the intranasal corticosteroids,  
theoretically may decrease mucosal edema and facilitate the ventilation and 
drainage of the affected sinuses,7,24,25 although there is no convincing evidence 
that the intranasal corticosteroids reach the ostiomeatal complex 12. In one study 
in children aged 1-15 years with acute rhinosinusitis, treated with an antibiotic 
and budesonide vs placebo during 21 days, intranasal budesonide and antibiotics 
improved symptoms more rapidly  in the second week of therapy than antibiotics 
alone 12,24,26. 
The etiology of chronic rhinosinusitis is not well known. Chronic inflammation 
of the paranasal sinuses is related to noninfectious factors such us allergy, cystic 
fibrosis and gastroesophageal reflux 27.  Intranasal corticosteroids are frequently 
indicated to treat chronic rhinosinusitis, although no scientific data exists with 
regard to their efficacy 26.
Some studies have reported that, when combined with antibiotics, they speed 
recovery and improve healing rates of sinusitis compared to antibiotics alone. In a 
recent study intranasal budesonide administered for 20 weeks showed a significant 
improvement of symptom score and nasal inspiratory peak flow, but did not 
improve quality of life 7. In adults, mometasone was superior to placebo regarding 
reduction of nasal obstruction and headache in acute rhinosinusitis24,25. 
3.5.- Nasal polyposis
The prevalence of nasal polyps in the general population is estimated to be around 
4%. Multiple polyps can occur in children with chronic sinusitis, allergic rhinitis, 
cystic fibrosis, or allergic fungal sinusitis 24,27. Nasal polyps characterized by 
eosinophil-dominated inflammation is of unknown cause and are often associated 
with asthma, aspirin sensitivity, or cystic fibrosis 28. Oral and topical nasal 
corticosteroid administration is the primary medical therapy for nasal polyposis.12  
Oral steroids are the most effective medical treatment for nasal polyposis. In 
children, the maximum dose of prednisone usually is 1 mg/kg/day for 5 to 7 days, 
then taper over 1 to 3 weeks. 
Topical nasal corticosteroids reduce the eosinophil-related inflammation associated 
with polyposis 28.  Patients with polyposis not dominated by eosinophilia, such 
as in cystic fibrosis or primary ciliary dyskinesia, may not respond to steroids 
12,17. Many authors advocate topical nasal steroid administration for nasal polyps, 
before and after surgery 7,24.  
Most nasal steroids effectively relieve subjective symptoms and increase the 
nasal airflow when measured objectively. In a recent study, mometasone was 
significantly more effective than placebo in  the reduction of polyp size over a 
4 month treatment period, and also was associated with improvements in loss of 
smell, anterior rhinorrea, postnasal drip, and peak inspiratory flow 28. Intranasal 
corticosteroids reduce rhinitis symptoms, improve nasal breathing, reduce the size 
of polyps, and partially prevent their recurrence, but the treatment has little effect 
on the sense of smell 7,29. 
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3.6.- Otitis media
Acute otitis media is defined as the presence of acute onset of signs and symptoms 
of middle-ear inflammation with a middle-ear effusion, manifested by otalgia, 
hearing loss, fever, irritability, otorrhea, vomiting and diarrhea. Approximately 
35% of children with recurrent otitis media with effusion have allergic rhinitis12.  
The most common bacterial pathogens in acute otitis media are Streptococcus 
pneumoniae, nontypeable Haemophilus influenzae and Moraxella catarrhalis. 
The cornerstone in the treatment of acute otitis media is antibiotics. Currently, due 
to inconclusive limited data available, corticosteroids are not recommended in the 
treatment of acute otitis media. 
Otitis media with effusion is defined as the presence of middle ear effusion without 
signs or symptoms of acute ear infection, manifested by hearing loss and otalgia. 
Otitis media with effusion shows 30-50% incidence of positive results in middle 
ear bacterial cultures with  aerobic and anaerobic bacteria. Otitis media with 
effusion may arise following a recognized or unrecognized acute otitis media; or 
secondary to Eustachian tube dysfunction without prior infection. 
The Subcommittee on Otitis Media with Effusion 30 (American Academy of 
Pediatrics, American Academy of Family Physicians, and the American Academy 
of Otolaryngology-Head and Neck Surgery), has released evidence-based clinical 
practice guidelines on the diagnosis and management of otitis media with effusion. 
One of the conclusions says:  antihistamines and decongestants are ineffective in 
the treatment of otitis media with effusion and are not recommended. While 
antimicrobials and corticosteroids may yield short-term improvements, there 
is no demonstrated long-term efficacy, and neither should be used for routine 
management. The guideline applies to children between two months and 12 years 
of age with or without developmental disabilities or underlying conditions that 
predispose to otitis media with effusion 30.
3.7.- Sleep apnea        
The prevalence of obstructive sleep apnea in children is approximately 2%, but 
snoring is reported to be more common, ranging from 3 to 12% 23. Epidemiology 
studies have shown that children with habitual snoring frequently have allergies31. 
Adenoidal enlargement in children is related to allergic rhinitis, otitis media with 
effusion and recurrent and chronic rhinosinusitis. The tonsils and adenoids are 
very small at birth and progressively enlarge over the first to fourth years of life 
as a result of increased immunologic activity, as part of the Waldeyer’s ring. 
Many organisms can induce inflammation of Waldeyer’s ring. Because the 
oropharynx is colonized by many organisms, most infections of Waldeyer’s 
ring are polymicrobial. Recurrent infection and obstructive hypertrophy of the 
tonsils and adenoids are very common in children, and frequently associated with 
sleep breathing disorders and obstructive sleep apnea. Obstructive sleep apnea 
syndrome is a disorder of breathing characterized by prolonged partial upper 
airway obstruction, with intermittent partial or complete obstructions disrupting  
normal ventilation during sleep. The syndrome occurs at all ages from newborns 
to teens, with the peak prevalence from 2 to 8 years of age, when tonsils and 
adenoids are largest in relation to the upper airway size 32. Obstructive sleep apnea 
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is a common finding in children with a history of adenotonsillar hypertrophy, 
which is the most common cause of sleep apnea in children. Obstructive sleep 
apnea in pediatric patients generally responds to adenotonsillectomy 31,32 .  
The most frequent clinical manifestations in children with adenoid hypertrophy 
and sleep apnea are loud snoring and mouth breathing, that generally get worse 
in supine sleeping. Other manifestations are rhinorrea, nasal congestion, enuresis, 
sleep walking,  restlessness, diaphoresis, loud gasping respirations, paradoxical 
chest movements, and retractions 23,30,31.
Two studies  with intranasal corticosteroids indicate some partial and temporary 
relief, but no long-term studies are available to assess the duration of steroid 
effect, and whether the improvement persists when therapy is continued or when 
it is discontinued 32.                     
Conclusions        
In pediatric otolaryngology, whether administered orally, nasally or inhaled, 
corticosteroids are widely used in the treatment of diverse pathologies of the upper 
airway, such as allergic and nonallergic rhinitis, rhinosinusitis, nasal polyposis, 
otitis media with effusion, asthma, and sleep apnea.
Oral corticosteroids are very effective when administered for short periods of time 
but can present adverse systemic effects. Intranasal corticosteroids with a high 
topical potency and low systemic bioavailability, have been extensively used for 
more than 30 years. For prolonged use, nasal and inhaled corticosteroids have an 
improved benefit to risk ratio over systemic steroids. In children, topical steroids 
when indicated, are preferred over the systemic steroids and depot preparations 
should be avoided altogether. 
To be effective, the inhaled nasal steroids must be used regularly. If symptomatic 
control is achieved with lower doses than the initially recommended, continue 
treatment, if symptoms return at the lower dose, increase the dose until symptoms 
are again controlled. If the symptoms are completely controlled, the nasal steroid 
spray is discontinued until symptoms return. 
All inhaled corticosteroids have the potential to cause local and systemic adverse 
events. The parents and patients must be cautioned to consult their physician in 
cases of persistent nasal irritation, crusting, or epistaxis. It is recommended that 
the height of children receiving prolonged treatment with nasal corticosteroids is 
regularly monitored, and examination of the nasal structures should be done in 
each visit to the attending physician. 
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