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Allergic rhinitis is one of the most common chronic diseases in childhood.  The International Study of Asthma and Allergies in Childhood reported an average prevalence rhinitis of 8.5% among 6-7-year-old children, and 14.6% for 13-14 year-old children1. The burden of allergic rhinitis to individual patients and the society is often underestimated, and there is a general lack of data on the risk factors and phenotypes of rhinitis in childhood and adolescence2.
Diagnosis of allergic rhinitis
The diagnosis of allergic rhinitis is based upon clinical history, including type, duration and frequency of symptoms and exacerbating factors2. Most children and teenagers with rhinitis experience upper respiratory symptoms including nasal blockage, itching, watery rhinorrhoea and sneezing, but some may present atypically with cough or snoring.  It is worth noting that despite often troublesome symptoms, rhinitis is often ignored, and only a minority of symptomatic children have appropriate diagnosis and management plans3.  Examination of nose is essential in the diagnosis of rhinitis, and should always been carried out2.
[bookmark: _GoBack]Atopic sensitization can be ascertained using skin prick tests or measurement of allergen-specific serum IgE. However, both these tests can be positive in the absence of any symptoms, and positive skin test or IgE does not confirm the expression of rhinitis symptoms upon allergen exposure.  In allergen-driven rhinitis, symptoms have to be seen in association with allergen exposure2. The data which demonstrated that quantification of atopic sensitisation by using the titre of sIgE antibodies or the size of skin prick test wheals increases the specificity of these tests in relation to the presence and severity of rhinitis4 have in recent years changed the way we interpret the results of IgE and skin tests, with a move from dichotomization (positive/negative test) to quantification (IgE titre and skin test wheal size)2.  Measuring sensitization to allergen components (component-resolved diagnostics) may more be informative than standard tests using whole allergen extracts. However, the potential value of component resolved diagnosis in the diagnosis of rhinitis needs to be established before it can be considered for the routine use in clinical practice2. 
Other investigations may be required to evaluate other possible diagnoses (e.g. measurement of nasal mucociliary clearance, nasal nitric oxide, nasal endoscopy, acoustic rhinometry etc.).
Management
Management strategy for allergic rhinitis should include avoidance of relevant allergens when possible2. Oral and intranasal antihistamines and intranasal corticosteroids the first-line treatment of allergic rhinitis, with intranasal corticosteroids having the grates efficacy. Add-on treatments may include oral leukotriene receptor antagonist and intranasal cromoglycate2. In patients with allergic rhinitis over the age of five years who are inadequately controlled using standard pharmacological treatment, allergen specific immunotherapy can be helpful and should be considered. 
Allergic rhinitis and asthma presence and severity
Amongst school-age children, allergic rhinitis frequently co-exists with asthma3, and it often precedes asthma development5. There is a mounting body of evidence that patients with both asthma and rhinitis have more severe lower respiratory symptoms compared to those with asthma alone. For example, amongst adult patients with asthma, those with comorbid rhino-sinusitis have considerably poorer quality of life, and chronic rhinitis is an important co-morbidity of severe asthma6.  Similarly, in children with asthma, allergic rhinitis has an adverse impact on asthma control7; in addition, children and adolescents with moderate/severe asthma who are treated with inhaled corticosteroids and have concurrent allergic have increased use of emergency care services compared to patients without rhinitis8.  Among children with asthma recruited from the hospital asthma clinic, the presence of allergic rhinitis has been shown to have a significant adverse effect on asthma control, even when asthma was considered adequately controlled7. In a population-based study, we have demonstrated that amongst children with asthma, the presence of rhinitis has significant adverse effect on asthma severity9. Among asthmatic children, those with rhinitis had more frequent wheeze attacks (2.4-fold increase in risk), more severe attacks of wheezing associated with speech limitations (3.4-fold increase in risk), more frequent visits to the family doctor (9.5-fold increase in risk) and greater school absenteeism because of asthma (9-fold increase in risk)9.  
Can treatment of allergic rhinitis improve asthma control?
In a study from the Netherlands, treatment of allergic rhinitis with intranasal corticosteroid reduced the adverse effect of rhinitis on asthma severity and control7.  Similarly, in our study described above, adjusting for the use of antihistamines did not change the association between rhinitis and asthma severity, but adjusting for the use of intranasal corticosteroid resulted in a small, but consistent reduction in risk9.  These observations are consistent with findings in a retrospective cohort of older children and adults, which showed that among patients with both asthma and rhinitis, those who were treated for allergic rhinitis were significantly less likely to visit emergency departments or be hospitalized than those who were not treated10. The results of the above studies suggest (but do not prove) that amongst children with both asthma and rhinitis, appropriate treatment of rhinitis with intranasal corticosteroids may improve asthma control. The definitive answer can only be obtained in appropriately designed randomized controlled trials; however, there are as yet no such long-term trials in children. It is however of note that a 4-week study among children with mild/moderate asthma and intermittent allergic rhinitis has shown that intranasal corticosteroid may improve exercise-induced bronchospasm11. In contrast, a double-blind randomized cross-over trial amongst adults with asthma and persistent allergic rhinitis did not demonstrate any steroid sparing effect of adding intranasal corticosteroid to low dose inhaled corticosteroids on lower airway outcomes12. Recent meta-analysis of 18 studies assessing the effect of intranasal corticosteroid on asthma outcomes in patients with allergic and comorbid asthma concluded that intranasal corticosteroid may improve some lower airway outcomes, but that further studies are needed to confirm the role of intranasal corticosteroid sprays as therapy for asthma outcomes13.  
In conclusion, allergic rhinitis is common, and is an important co-morbidity of childhood asthma.  All children with asthma should be assessed for the presence of rhinitis, and appropriately treated to alleviate both upper and lower respiratory symptoms.  
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