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INTRODUCTION 

Allergic rhinitis (AR) is defined as an inflammation of 

the nasal mucous membranes that characterized by 

episodes of sneezing, rhinorrhea, and nasal congestion, 

usually associated with itching in the eyes, nose, palate 

and throat.1 Although symptoms of AR may appear mild, 

their impact should not be underestimated in pediatric age 

group. AR significantly affect sleep, emotional well-

being, cognitive function, and productivity in both study 

and work environment.2 There are multiple co-

morbidities of AR in children such as sinusitis, asthma, 

conjunctivitis, eustachian tube dysfunction, and otitis 

media.3 AR in children often leads to fatigue, reduced 

attention span, and impaired learning and memory, which 

are frequently overlooked by parents.4 Treatment for AR 

in children includes oral or intranasal H1 antihistamines, 

intranasal corticosteroids, environmental control 

measures, and allergen-specific immunotherapy, all of 

which have gained significant attention in clinical 

practice.5   The present review will attempt to do discuss 

on epidemiology, etiopathology, clinical presentations, 

diagnosis, and current treatment of AR in pediatric age 

group. 

METHODS OF LITERATURE SEARCH 

A search was conducted for research articles on the 

allergic rhinitis in pediatric age group using various 

methods. This began with searching online databases 

such as Scopus, PubMed, Medline, and Google Scholar. 

A search strategy was created based on the PRISMA 

(preferred reporting items for systematic reviews and 

meta-analysis) guidelines. The search approach found 

published article abstracts, and citations were used to 

manually find more research publications. The suitability 
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of observational studies, comparative studies, case series, 

case reports, and randomized controlled trials for 

inclusion in this review was evaluated.  A total of 62 

articles (23 case reports, 17 case series, and 22 original 

articles) were found across various databases, with 45 

being included in this review (Figure 1). This article 

discusses the epidemiology, etiopathology, clinical 

presentations, classifications, quality of life, diagnosis 

and current treatment of allergic rhinitis in pediatric age 

group.  

Epidemiology 

AR has a significant public health concern, affecting 

children of both developed and developing nations. 

Epidemiological studies have reported that prevalence of 

AR increased progressively over the last few decades in 

developed and industrialized countries globally. AR is 

affecting up to 40% of worldwide population, with 23 to 

30% of the population affected in Europe and 12 to 30% 

of populations affected in the USA.6-8 The prevalence of 

seasonal AR is more in pediatric age group than in adults 

while perennial rhinitis seems to be higher in adults.9 AR, 

especially in developing countries, continues to remain as 

a neglected disorder. 

Many children with AR go completely unnoticed as 

children usually fail to share their problems at school or 

home. The prevalence of allergic rhinitis range from 10 to 

30% in adults an exceed 40% in children.10 The global 

rise in allergic rhinitis prevalence mirrors the increasing 

burden of pediatric allergic diseases, so much so that 

these conditions are now often referred to as an ‘allergic 

epidemic’.11 The increasing prevalence of allergic rhinitis 

is pediatric age group has emerged as a concern for 

public health, enhancing the requirement for 

comprehensive assessment and understanding of its risk 

factors. 

Etiopathology 

The identification of exact etiology like genetic and 

environmental contributions are essential for effective 

management and preventive measures.12 The variations in 

allergic sensitization across ethnic group, suggesting that 

environmental factors may play an important role than 

genetic predisposition.12 When patient of AR is exposed 

to allergens, allergic reaction occurs in two different 

types as per time of sequence. One is the early reaction 

where sneezing and rhinorrhoea develops in few minutes 

and disappears. 

The other is the late reaction, which shows nasal 

obstruction occur few hours following exposure to 

allergens and subsides slowly. The early reactions occur 

due to response of mast cells to offending allergens (type 

I hypersensitivity). The stimulated mast cells induce nasal 

symptoms by producing chemical mediators like 

histamines, prostaglandins and leukotrienes.13 In contrast 

to early reaction, eosinophil chemotaxis is the important 

mechanism in late reaction which is happened by 

chemical mediators produced in the early reaction. The 

inflammatory cells, eosinophils, mast cells, and T cells 

migrate to nasal mucosa, break up and remodel normal 

nasal tissue and result in nasal obstruction.13 The hygiene 

hypothesis proposes that lower exposure to microbes 

during early part of life increases the likelihood of 

developing immunoregulatory disease like AR. The 

passive exposure to cigarette smoking and family history 

of allergies are well documented contributors to develop 

allergic rhinitis.14 

Children's exposure to allergens is the main cause of AR. 

Dust mites, animal dander, insects, and moulds are indoor 

allergens, whereas pollen and moulds are outdoor 

allergens. The idea of "one airway, one disease" is 

supported by the similarities between the inflammatory 

processes in the nasal mucosa of AR and the bronchial 

mucosa of asthma, including pro-inflammatory 

mediators, adhesion molecules, T helper cell type 2 (Th2) 

cytokines, and chemokines.15 According to one study, 

early childhood AR is a significant predictor of a child's 

asthma persistence.16 

Clinical presentations 

Although not life-threatening, the clinical presentations 

of AR are frequently bothersome, adversely affect the 

work and quality of life of the affected children, and 

result in burden on both the individual and family. 

Children with moderate to severe AR may cause nasal 

obstruction, noisy breathing, sneezing, repeated throat 

clearing, snoring, and decrease in sense of smell. The 

prolonged nasal obstruction in children with AR may 

result in mouth breathing with a gapping mouth, chapped 

lips, hypertrophied gingival mucosa, elongated face, 

over-crowded teeth or dental malocclusions, and allergic 

shiners. Children with AR may also show signs of itching 

such as an allergic salute or an allergic transverse nasal 

crease.17 

There may be malaise and disturbed nocturnal sleep with 

daytime fatigue among children with AR. The symptoms 

of AR have potential to result in physical and mental 

complications, with sleep disturbances, poor learning 

performance, behaviour, and attention. AR in children is 

characterized by a constellation of nasal, eye, ear, throat, 

and palate symptoms. The prominent symptoms (Table1) 

include itching, sneezing, congestion of the nasal cavities, 

rhinorrhoea, cough, and postnasal drip. 

In addition to localized symptoms, many children with 

allergic rhinitis also experience more generalized effects 

such as headache, sleep disturbances, loss of olfaction, 

and cognitive impairment.18 Fatigue can be occurred due 

to disturbed sleep, cognitive impairment and also fatigue 

associated with effects of proinflammatory mediators on 

hypothalamus.18 Chronic nasal blockages can manifest 

sleep disturbances, such as sleep apnoea and sleep 

disorders along with fatigue. The systemic effects due to 
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sleep disturbances include irritability, weakness, malaise, 

reduced appetite, and poor growth, and poor quality of 

life.19 The allergic rhinitis can lead to nocturnal snoring 

and hypoxia that can affect school performance of a 

child. Allergy and daytime nasal blockage are 

independent risk factors for sleep disturbances that affect 

breathing from habitual snoring to obstructive sleep 

apnoea.20 AR in children can cause adenoid hypertrophy, 

that lead to obstructive sleep apnoea.21 

The presence of AR in children is significantly associated 

with higher incidence of otitis media with effusion and 

hearing loss.22 Children with AR may manifest delayed 

speech due to long standing hearing loss due to otitis 

media with effusion.23 

The differential diagnosis of AR in pediatric age group 

includes infectious rhinitis (often viral), foreign bodies in 

nasal cavity, anatomical variations like unilateral choanal 

atresia, adenoid hypertrophy, mucociliary dyskinesis, 

nasal polyps, rhinitis medicamentosa, nasal glioma, 

benign neoplasms including dermoid cysts and 

meningoencephalocele, cystic fibrosis and related 

diseases.24  

Quality of life 

If allergic rhinitis in children left intreated or 

inadequately managed, it can severely impair the quality 

of life for both affected children and their family, 

highlighting its profound impact on children’s health.25 It 

affect the educational performance, and over well-being 

of the child. Allergic rhinitis not only affect well-being of 

children but also imposes financial strain on healthcare 

systems, with both direct and indirect costs.26 Children 

with allergic rhinitis have disturbances in sleep. 

 

Figure 1: Methods of literature search. 

Although the exact cause for sleep disturbance due to 

allergic rhinitis is not clear, uncontrolled symptoms 

especially nasal congestion are thought to be responsible. 

The chronic use of medications may compound the 

problems.27 Children with allergic rhinitis have higher 

prevalence of obstructive sleep apnoea syndrome. 

Allergic rhinitis in children has a profound impact on 

daily lives. Allergic rhinitis may result in day time fatigue 

and impairment of cognition and memory in children, 

which significantly affect the learning process and so 

hampers the school performance that upsets the family.28  

The symptoms of allergic rhinitis like itching in the nose, 

nasal blockage, sneezing can cause severe distraction 

during class hours. 

The uncontrolled symptoms of allergic rhinitis in children 

at night time result in sleep disturbance and secondary 

daytime fatigue also lead to learning impairment. Apart 

from absenteeism from the routine class, even when 

present during class time, the child has reduced 

productivity. The complications of allergic rhinitis can 

cause sinusitis, eustachian tube dysfunction and 

associated conductive hearing loss may lead to learning 

dysfunction.29 

The irritability, fatigue, distraction, and embarrassment at 

school among children with allergic rhinitis cause 

impaired performance in school. The medications like 

antihistamines used by children with allergic rhinitis can 

cause side effects like sedations during day time or 

school hour. The recreational activities of children with 

allergic rhinitis are often decreased that lead to 

diminished social interaction and consequent isolation.30  

Children with allergic rhinitis may have slow speed of 

cognitive processing and impaired memory during 

routine activities. The impairment of quality of life 

among children with allergic rhinitis can happen during 

the pollen season in case of both seasonal as well as 

perennial allergic rhinitis. In seasonal variety of allergic 

rhinitis, quality of life is worse during the pollen season, 

as comparison to perennial rhinitis.31 

Table.1: Symptoms of Allergic rhinitis. 

Key symptoms 

Sneezing 

Itching in nose/Nasal pruritus 

Risk factors: Western lifestyle, 

family history of atopy, decreased 

exposure to allergens, age less than 

20 years 

Other common 

symptoms 

Puffy, red or watery eye 

Itching in eye, ear, palate, and throat 

Nasal congestion, nasal crease, 

hypertrophied nasal turbinates, 

hypertrophy of nasal mucosa, pale 

nasal mucosa, clear nasal secretions 

Rhinorrhoea (If unilateral, rule out 

CSF leak. 

Allergic shiners (dark discoloration 

below the eyelids) or school 
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Table.2: Diagnostic criteria of AR in pediatric age 

group. 

Severity of 

AR 
Symptoms of AR 

Intermittent <4 days a week or  

 <4 consecutive weeks 

Persistent 
>4 days a week and 

For >4 consecutive weeks 

Mild 

None of the following are present 

Sleep disturbance 

Impairment of daily activities, 

leisure, and/or sport 

Impairment of work or school 

Moderate-

severe 

One or more of the following are 

present 

Sleep disturbance 

Impairment of daily activities, 

leisure, and/or sport 

Impairment of work  

Classification of AR 

AR can be classified into perennial, seasonal, and 

occupation on the basis of the exposure to aeroallergens. 

According to ARIA (Allergic rhinitis and its impact on 

asthma), Both the duration of symptoms (intermittent and 

persistent rhinitis) and intensity (impaired performance of 

four health-related quality of life parameters: sleep, daily 

activities/sport/leisure, job productivity/school 

performance, and bothersome symptoms) can be used to 

categorize AR.32 When none of these are compromised, 

AR is deemed mild; when one or more of these are 

impaired, it is deemed moderate or severe. One study 

stratified moderate/severe into distinct moderate (one to 

three affected items) and severe (all four affected items) 

groups, proposing a change to the original ARIA severity 

classification.33 The ARIA classification has also been 

verified for both symptom severity and symptom duration 

in the pediatric age range.34 The categorization of AR in 

the pediatric age group facilitates the development of a 

suitable treatment plan based on the patient's lifestyle 

restrictions and the length of their symptoms.35  

Diagnosis 

The diagnosis of AR in children is often challenging as 

its symptoms usually overlap with those of the upper 

respiratory tract infections, non-allergic rhinitis. The 

diagnosis of AR is based on patient history, physical 

examination, and supported by allergen testing. The 

investigation of AR is essential because of its potential 

long-term consequences if not treated adequately. There 

are few important tests such as nasal allergen challenge, 

computed tomography (CT) scan, nasal nitric oxide 

estimation, nasal cytology, nasal culture, and nasal fluid 

beta transferrin analysis to rule out allergic rhinitis from 

other types of rhinitis.36 The commonly used specific 

tests such as allergen detection tests such as skin prick 

test, serum specific IgE test, and nasal provocation tests. 

However, children may not cooperate with skin prick 

tests. Skin prick test elicits an IgE mediated reaction in 

the skin that mirrors the mucosal reaction in the nose.37 

This test cannot be used in those who had recently taken 

antihistamines or patients with dermatographias.37 If skin 

prick testing is not possible or provide an unclear result, 

then the serum-specific IgE level can be done. Although 

specific IgE estimation is important for diagnosis of 

allergy, nasal allergen challenge remains the preferred 

test when the clinical relevance of an allergen requires 

confirmation.38 In radioallergosorbent test, the levels of 

IgE specific antibody in the blood are estimated and 

ranked, that is used for diagnosis of AR.39 The diagnostic 

criteria of AR in pediatric age group is given in Table 2. 

Treatment 

The approach to managing AR in children focuses on a 

thorough, step-by-step plan that involves environmental 

control, medication, immunotherapy, and overall health 

management.40 Various strategies include allergen 

avoidance, patient education, antihistamine therapy, 

saline nasal irrigation, and targeted immunotherapy. 

Antihistamines have limited role for controlling the 

allergic rhinitis caused by house dust mite and other 

perennial allergens, where symptoms, predominantly 

nasal block, are not histamine mediated. In contrast, the 

symptoms of allergic rhinitis triggered by pollen such as 

itching in the nose, rhinorrhoea and sneezing are relieved 

by antihistamines.41 

In moderate to severe cases, combination therapy using 

corticosteroids and leukotriene receptor antagonist 

(LTRA) might be needed. Intranasal steroids are the 

treatment of choice for persistent moderate to severe form 

of allergic rhinitis and more effective than antihistamines 

for relieving the nasal obstruction.41 The ineffectiveness 

of intranasal medications is often due to poor compliance 

or incorrect use of nasal sprays. Immunotherapy can be 

beneficial when symptoms are triggered by a specific 

pollen. However, the effectiveness of immunotherapy for 

house dust mite-induced allergic rhinitis and asthma 

remains a subject of debate. The second antihistamines 

do not cross blood brain barrier, so less sedatives. In the 

U.S four second-generation oral antihistamines have been 

approved for use in children: cetirizine, fexofenadine, 

loratadine, and its metabolite desloratadine. However, 

desloratadine is only approved for children over 12 years 

of age.42 

The absence of sedative effects is critical for pediatric 

patients, as allergic rhinitis itself can impair cognition. 

Cromoglycates are mast cell stabilizers such as intranasal 

cromolyn that prevent the degranulation and release of 

mediators from the mast cells.43 Cromoglycates are 

considered as the safest medications for treatment of 

allergic rhinitis in pediatric population and effective for 

sneezing, rhinorrhoea, and pruritus. For getting maximum 

effect, cromoglycates should be administered 
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prophylactically before exposure of allergen and 

administered every four hours. Corticosteroids are the 

potent drugs available for the treatment of seasonal and 

perennial allergic rhinitis. Corticosteroids inhibit the 

production and release of cytokines, block the IgE-

mediated release of mediators from basophils and mast 

cells, and decrease the recruitment and circulation of 

proinflammatory cells.44 

Leukotriene antagonists, like montelukast and zafirlukast, 

are a newer class of medications used to treat AR, 

showing proven benefits in patients with bronchial 

asthma. These antagonists help inhibit the late-phase 

reaction, providing relief from nasal congestion and 

ocular symptoms.45 Sometimes, surgical interventions 

only considered if AR refractory to medical treatment. 

Turbinate reduction surgery is effective to relieve the 

symptoms, but patient should be counselled that it is not a 

long-term solution. Other surgical options, such as septal 

and sinus surgery, may also be considered. 

CONCLUSION  

Allergic rhinitis (AR) is a common chronic disorder in 

pediatric age group.AR is associated with a number of 

comorbidities and is strongly linked to the asthma. The 

symptoms of AR in children have potential physical and 

mental complications with sleep disordered breathing. It 

has a significant impact on quality of life of children with 

negative effect on the learning process. AR greatly 

impacts life at home, school and even during sleep. 

Improper treatment of AR in children can compound the 

problem. There are several treatment options for AR such 

as avoidance of allergens, patient education, 

antihistamine therapy, saline nasal irrigation, and 

immunotherapy. 
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