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ABSTRACT 

Allergic rhinitis is a common condition often associated with asthma and conjunctivitis. It is a chronic ailment frequently 

overlooked in primary care. Clinically, it is defined as a nose disorder triggered by IgE-mediated inflammation following 

exposure to allergens. Symptoms encompass runny nose, nasal blockage, itching, and sneezing, which can improve 

spontaneously or with treatment. Allergic rhinitis can be categorized as "intermittent" or "persistent." It's a global health 

concern, impacting approximately 400 million individuals worldwide. Its prevalence has risen with urbanization and 

environmental pollutants considered key contributors. While some studies suggest a link between allergic rhinitis and 

asthma, this connection remains inconclusive. 
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INTRODUCTION 

Rhinitis, a condition characterized by inflammation of the nasal mucosa, is a prevalent issue affecting a 

substantial portion of the population, with estimates suggesting it impacts up to 40% of individuals. Among the 

various forms of chronic rhinitis, allergic rhinitis stands out as the most common, affecting approximately 10-

20% of the population. Recent data indicates that the prevalence of this disorder is on the rise. Notably, severe 

allergic rhinitis has been linked to considerable reductions in the quality of life, disturbances in sleep patterns, 

and hindered work performance. Allergic rhinitis is a global health concern that leads to significant illness and 

disability on a worldwide scale. People of diverse backgrounds, ethnicities, and age groups experience its effects, 

which extend to social activities, sleep quality, educational pursuits, and professional responsibilities. It's worth 

noting that the economic impact of allergic rhinitis is frequently underestimated due to its relatively low direct 

cost burden..   

 

Figure No 1: Rhinitis 
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However, the indirect expenses associated with these conditions are significant. Allergic rhinitis and asthma are systemic 

inflammatory ailments and often co-occur. It was only in the early 1800s that this disease was meticulously documented, 

and at that time, it was considered quite rare. During the 19th century, the disease's prevalence coincided with the 

industrialization of Westernized nations, eventually becoming widespread in both Europe and North America. However, 

the incidence of allergic rhinitis remained low until the last 50 years, when it has seen a substantial increase, with some 

countries reporting that over 50% of adolescents exhibit symptoms of allergic rhinitis. 

 

In the past, allergic rhinitis was thought to be a condition confined to the nasal passages, but current research suggests 

that it may be part of a systemic airway disorder affecting the entire respiratory system. Various physiological, functional, 

and immunological connections exist between the upper respiratory tract (comprising the nose, nasal cavity, paranasal 

sinuses, Eustachian tube, pharynx, and larynx) and the lower respiratory tract (encompassing the trachea, bronchial tubes, 

bronchioles, and lungs). For example, both tracts feature ciliated epithelium with goblet cells that produce mucus to filter 

incoming air and safeguard the airways' internal structures. Additionally, the submucosa of both upper and lower airways 

houses blood vessels, mucous glands, support cells, nerves, and inflammatory cells. 

Classification 

 

Figure No 2: Allergic rhinitis 

Rhinitis can be categorized based on its underlying causes: IgE-mediated (allergic), autonomic, infectious, or idiopathic 

(of unknown origin). While our main focus here is on allergic rhinitis, let's briefly describe the other types. Traditionally, 

allergic rhinitis has been divided into seasonal (occurring during specific seasons) and perennial (persistent throughout 

the year). However, this classification doesn't encompass all cases. For instance, some allergic triggers like pollen may be 

seasonal in cooler climates but perennial in warmer regions. Additionally, individuals with multiple "seasonal" allergies 

may experience symptoms throughout most of the year. Consequently, allergic rhinitis is now categorized by symptom 

duration (intermittent or persistent) and severity (mild, moderate, or severe). According to the Allergic Rhinitis and its 

Impact on Asthma (ARIA) guidelines, "intermittent" allergic rhinitis includes symptoms present for fewer than 4 days per 

week or less than 4 consecutive weeks, while "persistent" allergic rhinitis comprises symptoms present more than 4 days 

per week and lasting for more than 4 consecutive weeks. 

CLINICAL SIGNS AND SYMPTOMS OF ALLERGIC RHINITIS 

Allergic rhinitis (AR) is characterized by a combination of nasal and non-nasal symptoms. Nasal symptoms encompass 

issues like anterior or posterior rhinorrhoea, sneezing, nasal congestion, and itching of the nose. These symptoms can 

persist for hours following exposure to allergens, which induce mucosal inflammation. Consequently, the mucosa becomes 

more sensitive not only to the triggering allergen but also to other allergens and non-allergenic stimuli, such as strong 

odors and irritants. 
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Non-nasal symptoms manifest as ocular symptoms, often termed allergic rhinoconjunctivitis, which includes itching, 

redness of the eyes, and tearing. Additional symptoms comprise itching of the palate, postnasal drip, and cough. 

Hypersensitivity reactions can manifest not only in AR but also in conditions like bronchial asthma, allergic conjunctivitis, 

allergic dermatitis, food allergies, and even anaphylactic shock. It's important to note that more than 30% of AR patients 

suffer from severe allergic symptoms that can result in significant disability and, in extreme cases, life-threatening 

conditions like anaphylaxis. In severe instances, individuals may experience intense bronchospasms, laryngeal edema, 

cyanosis, hypotension, and shock. 

Figure No 3:  Classification of allergic rhinitis according to symptom duration and severity 

LABORATORY CHARACTERISTICS OF ALLERGIC RHINITIS 

To identify the specific allergen responsible for triggering IgE antibody production in Allergic Rhinitis (AR), multiple tests 

can be employed. These tests include in vivo methods like the skin prick test (SPT) and intradermal skin tests (IDST), as well 

as in vitro tests such as serum allergen-specific IgE (ssIgE) immunoassays. While there isn't a universally recognized "gold 

standard" laboratory test for diagnosing AR, SPT is typically considered the primary approach for assessing allergic 

sensitivities. SPT is not only swift but also cost-effective in diagnosing allergic sensitization. On the other hand, IgE 

immunoassays involve commercially available test panels, making them comparatively more expensive. Additionally, they 

are less sensitive for diagnosing allergies caused by inhaled allergens when compared to SPT. However, ssIgE immunoassays 

can be valuable when skin testing isn't feasible, often due to factors like extensive skin conditions, the inability to 

discontinue antihistamines or other interfering medications, demographic factors, or other complexities that hinder skin 

testing. 

DIAGNOSTIC CRITERIA OF ALLERGIC RHINITIS 

Diagnostic criteria are generally broad and must reflect the different features of a disease (i.e., heterogeneity), with a view 

to accurately identify as many patients with the condition as possible . Due to the lack of gold standards in diagnosing AR, 

definitive diagnostic criteria have been challenging to establish. The choice of confirmatory test is a matter of clinical 

judgment and the results obtained must be considered together with additional risk factors, rather than definitive 

indicators of disease . 

In skin tests, positive result is considered when the wheal-and flare reaction occurs on the skin test site after 20 min of 

exposure to allergens. For SPT, positive result must demonstrate wheal (i.e., a red and   itchy raised bump with surrounding 

inflammation that indicates the presence of allergic antibodies) size in diameter of ≥4 mm . 

PATHO-PHYSIOLOGY  

Early and Late Phase of Allergic Rhinitis 

Type I hypersensitivity represents an allergic response mediated by IgE antibodies when exposed to allergens (reference 

13). This type of reaction unfolds swiftly, typically occurring within 20 minutes of allergen exposure, and it involves the 

activation of mast cells and inflammatory cells, which then infiltrate tissues (reference 58). Allergic reactions in the case of 
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allergic rhinitis (AR) can be broken down into two distinct phases: the early phase and the late phase. The early phase 

initiates within 20 minutes of allergen exposure. Antigen-presenting cells, like dendritic cells on mucosal surfaces, capture, 

process, and present allergen-derived peptides on the major histocompatibility complex (MHC) class II molecules. This 

antigen-MHC class II complex serves as a ligand for T cell receptors found on naïve CD4+ T cells, leading to the 

differentiation of these cells into allergen-specific Th2 cells. These activated Th2 cells release cytokines, such as IL-4 and 

IL-13, which interact with B cells to produce allergen-specific IgE antibodies. These allergen-specific IgE antibodies then 

bind to high-affinity Fc receptors for IgE (FcεR) present on mast cells, ultimately resulting in mast cell activation. 

Allergens in Allergic Rhinitis 

Allergens are typically proteins with molecular weights ranging from 10 to 40 kDa, and they trigger type I hypersensitivity 

reactions by interacting with specific IgE antibodies. Common allergen types encompass food allergens such as shrimp, 

soybean, crab, clam, wheat, peanut, egg yolk, and cow's milk, as well as pet allergens like cat and dog dander, along with 

house dust mites (HDMs). Major indoor allergens, including HDMs, cockroaches, cat and dog dander, have consistently 

been identified as significant risk factors for allergic rhinitis (AR). 

Lifestyle choices play a substantial role in shaping the composition and diversity of the airway and gut microbiotas. The 

hygiene hypothesis proposes the significance of establishing symbiotic relationships with specific microorganisms to 

facilitate immune system maturation and promote a shift toward a more tolerogenic immune state, thereby serving as a 

fundamental factor in the development of allergies. 

Concerning HDMs, which are among the leading causes of AR, the protease activity of HDMs triggers an excessive 

production of IgE. Under normal physiological conditions, the production of IgE by B cells is regulated through a negative 

feedback mechanism involving the binding of IgE to CD23, also known as the low-affinity receptor for IgE (FceRII). When 

IgE/allergen complexes bind to CD23, it down-regulates IgE production by B cells. However, in individuals sensitized to 

HDMs and suffering from AR, Der p 1, a cysteine proteinase allergen from HDMs, disrupts this IgE-feedback mechanism by 

selectively cleaving CD23. This disruption leads to the overproduction of IgE by B cells. Additionally, in allergic diseases, 

there are implications for pulmonary surfactant. 

T Helper 2 Responses in Allergic Rhinitis 

T Helper 2 (Th2) cells activate type 2 responses by stimulating B cells to proliferate and differentiate into plasma cells 

through the production of Th2 cytokines including IL-4, IL-5, IL-6, and IL-13 . Th2 cells are major contributors of IgE-

producing B cells , and Th2 cells play a predominant role I AR pathogenesis. Together with eosinophils and basophils, Th2 

cells infiltrate the nasal mucosa tissue, resulting in late phase allergic response (83). IL-4 is a key cytokine in promoting Th2 

differentiation from naïve CD4+ T cells . The mechanism is dependent on the activation of signal transducer and activator 

transcription 6 (STAT6) signalling through IL-4 receptor complex. Th2 cytokines not only enhance inflammatory cell 

activation but also may deregulate epithelial cell barrier integrity in allergic disease (e.g., AR, eosinophilic esophagitis, 

asthma, and chronicles rhino sinusitis) . The cytokines may also be releases within the sinonasal microenvironment 

including sinonasal epithelial cells, causing increased epithelial cell permeability. This is thought to be due to regulation of 

transmembrane transcription involved in TJ re modelling where the “tight” barrier properties of TJ proteins are switched 

to “leaky” properties TJ proteins are switched to “leaky” properties  Th2 cytokines also hinder the epithelial barrier from 

resealing which may maintain the inflammation and exposure to inflammatory antigens. 

 In normal physiological state (left panel), intact epithelial barrier prevents allergens infiltration and hence homeostasis of 

immune components and functions are maintained. In AR such as HDM-sensitized AR (right panel), proteases released by 

HDMs disrupt tight junctions leading to disrupted epithelial barrier that allows infiltration of allergens. This triggers a 

cascade of IgE overproduction by B cells, cleaved CD40 on the surface of DCs disrupts the production of thiols by DCs 

causing decreased Th1 proliferation and collectively with increased IL-6 secretion leads to biased Th2 proliferation. Th2 

cells produce the hallmark AR cytokines IL-4 and IL-13. HDM proteases also cleave the pulmonary surfactants SP-A and SP-

D, causing decreased lung clearance of allergens. CLDN, Claudine; DC, Dendritic cell; HDM, House dust mite; IL-4, 

Interleukin 4; IL-12, Interleukin 12; IL-13, Interleukin 13; IL-25, Interleukin 25; IL-33; Interleukin 33; IFNγ, Interferon gamma; 

OCLN, Occluding; SP-A, Surface protein A; SP-D, Surface protein D; Th1, T helper type 1; Th2, T helper type 2; Treg, 

Regulatory T cell; TSLP, Thymes stromal lymphopoietin 
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Figure No 4: Pathophysiology 

TREATMENT 

 The treatment goal for allergic rhinitis is relief of symptoms. Therapeutic options available to achieve this 

goal include avoidance measures, nasal saline irrigation, oral antihistamines, intranasal corticosteroids, 

combination intranasal corticosteroid/antihistamine  sprays; leukotriene receptor antagonists (LTRAs), 

and allergen immunotherapy. 

 

 Other therapies that may be useful in select patients include decongestants and oral corticosteroids. If 

the patient’s symptoms persist despite appropriate treatment, referral to an allergist should be 

considered. As mentioned earlier, allergic rhinitis and asthma appear to represent a combined airway 

inflammatory disease and, therefore, treatment of asthma is also an important consideration in patients 

with allergic rhinitis. 
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 The first-line treatment of allergic rhinitis involves the avoidance of relevant allergens (e.g., house dust 

mites, moulds, pets, pollens) and irritants (e.g., tobacco smoke). Patients allergic to house dust mites 

should be instructed to use allergen-impermeable covers for bedding and to keep the relative humidity 

in the home below 50% (to inhibit mite growth).  

 

 Pollen and outdoor mould exposure can be reduced by keeping windows closed, using window screen 

filters, using an air conditioner, and limiting the amount of time spent outdoors during peak pollen 

seasons.  

 

 

 For patients allergic to animal dander, removal of the animal from the home is recommended and usually 

results in a significant reduction in symptoms within 4–6 months.  

 

 However, compliance with this recommendation is poor and, therefore, the use of high-efficiency 

particulate air (HEPA) filters and restricting the animal from the bedroom or to the outdoors may be 

needed to attempt to decrease allergen levels.  

 

 Measures for reducing exposure to mould allergens include cleaning with fungicides, dehumidifcation to 

less than 50%, remediation of any water damage, and HEPA filtration.  avoidance strategies can effectively 

improve the symptoms of allergic rhinitis, and patients should be advised to use a combination of 

measures for optimal results. 

 

Figure No 5: Treatment 

Allergen immunotherapy 

Allergen immunotherapy entails the subcutaneous delivery of gradually increasing amounts of the relevant 

allergens to induce immunologic tolerance. It proves effective in treating allergic rhinitis, particularly in cases of 

intermittent (seasonal) allergic rhinitis caused by various pollens like tree, grass, and ragweed. Moreover, it has 

demonstrated efficacy in addressing allergic rhinitis stemming from house dust mites, Alternaria, cockroach, and 

cat and dog dander. However, it's essential to reserve allergen immunotherapy for patients when standard 

avoidance measures and pharmaceutical treatments prove inadequate or intolerable. Given the potential risk of 
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anaphylactic reactions, this therapy should only be recommended by trained physicians capable of managing 

life-threatening anaphylaxis. 

Other therapeutic options 

Oral and intranasal decongestants, such as pseudoephedrine and phenylephrine, prove valuable in alleviating 

nasal congestion in individuals with allergic rhinitis. Nevertheless, the side effect profile linked with oral 

decongestants, such as restlessness, sleep disturbances, headaches, and palpitations, can restrict their extended 

usage. Additionally, these medications are unsuitable for patients dealing with uncontrolled hypertension and 

severe coronary artery disease. Prolonged reliance on intranasal decongestants can lead to a condition known 

as rhinitis medicaments, characterized by rebound nasal congestion. Therefore, it is recommended not to utilize 

these agents for more than 3–5 days. Oral corticosteroids have demonstrated effectiveness in cases of severe 

allergic rhinitis that does not respond well to oral antihistamines and intranasal corticosteroids. Although not as 

potent as intranasal corticosteroids, intranasal sodium cromoglycate (Cromolyn) has been proven to reduce 

sneezing, nasal discharge, and nasal itching, making it a reasonable treatment option for specific patients. The 

anti-IgE antibody omalizumab has also shown efficacy in seasonal allergic rhinitis and asthma, but it currently 

lacks approval for allergic rhinitis treatment. 

Complementary and alternative medicines (CAM) 

Given the popularity of complementary and alternative medicines (CAM) in the general population, it is 

reasonable for physicians to ask patients about their use of CAM in a non-judgmental manner. Given the limited 

number of well-designed clinical trials examining the efficacy of CAM in allergic rhinitis, it is difficult for clinicians 

to evaluate these therapies and provide guidance. Nonetheless, since there will be patients who wish to pursue 

CAM for the management of allergic rhinitis, it is advisable to provide some information about these therapies 

including a discussion of the lack of high-quality studies evaluating some of these therapies . Various CAM have 

been used for the management of allergic rhinitis, including traditional Chinese medicines, acupuncture, 

homeopathy, and herbal therapies [52]. In a number of studies, acupuncture has been shown to provide modest 

benefits for patients with allergic rhinitis.  

CONCLUSIONS 

Allergic rhinitis is a prevalent condition that can significantly impact a patient's quality of life. Diagnosis typically 

involves a thorough review of the patient's medical history and a comprehensive physical examination. 

Additional diagnostic measures, such as skin-prick tests or allergen-specific IgE tests, are often necessary to 

confirm that allergies are the underlying cause of the rhinitis. The treatment options available for allergic rhinitis 

are effective in alleviating symptoms and are generally well-tolerated and safe. Primary treatments include 

second-generation oral antihistamines and intranasal corticosteroids. In specific cases, allergen immunotherapy 

and other medications, such as decongestants and oral corticosteroids, may be beneficial 
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