THE LINK: The Asthma-Allergic Rhinitis Connection
Allergic Rhinitis and Asthma: One Airway, One Disease

                                                                                                                 

Historically, diseases of the upper and lower airways, especially allergic rhinitis, sinusitis, and asthma, have been closely linked by anecdotal, experimental, and clinical observations. In particular, allergic rhinitis and asthma are atopic (i.e., immunoglobulin E [IgE]-mediated) conditions that have several risk factors in common: genetic predisposition and exposure to indoor and outdoor allergens and cigarette smoke, especially in the first years of life. These two diseases are also triggered by many of the same allergens, such as dust mites, mold spores, pet dander and cockroaches. Extensive epidemiologic data have consistently shown that allergic rhinitis and asthma commonly coexist in the same patients, with the development of rhinitis frequently preceding that of asthma. One 23-year follow-up study demonstrated that subjects with allergic rhinitis had more than a 3-fold increased risk of developing asthma than those without this nasal condition. In addition, many patients who have allergic rhinitis also have bronchial hyper-responsiveness-characteristic in people with asthma-yet no asthma symptoms; therefore, allergic rhinitis may be a significant risk factor for the development of asthma. Conversely, asthmatic individuals both with and without clinical rhinitis have nasal inflammation, indicated by an increase in eosinophils. This evidence has led to the hypothesis that allergic rhinitis and asthma are not simply frequent co-morbidities, but rather manifestations of one disease entity. This "one-airway, one-disease" hypothesis rests on the postulate that the pathogenic mechanism underlying these diseases is the allergic inflammatory process. This hypothesis is supported by histologic and biochemical studies of inflammation in the nose and lungs, as well as clinical studies of the beneficial effects that treatment of one disease has on the other. The ramifications of the one-airway hypothesis are significant and imply that allergic rhinitis should be treated just as aggressively as asthma. 

Inflammatory Pathogenesis of Allergic Rhinitis and Asthma 

Advances in the study of the cellular and molecular biology of airway diseases have helped to document the key role of inflammation in allergic rhinitis and asthma, including the striking similarities between the pathogenic events, cellular participants and mediators involved in the inflammatory reactions of both the nasal and the bronchial mucosa. The physiologic consequences of inflammation – increased vasodilation, vascular permeability and leakage, edema, mucus secretion, and airway hyper-responsiveness - are also characteric of both diseases. However, it is the structural and physiologic difference in the nose and lungs that contribute to the disease-specific symptom complex that manifests during these reactions. 

In atopic individuals, exposure of upper or lower airways to an allergen can cause sensitization to that allergen. Subsequent exposures of the airway mucosa to that allergen produce a complex, 

2-phased, inflammatory response that manifests as symptoms of allergic rhinitis or asthma. The early-phase response occurs within minutes of exposure to an allergen when degranulation of preformed mast cell granules occurs with the release of a variety of inflammatory mediators, including histamine, leukotrienes and prostaglandins. The local effects of these mediators on tissue, blood vessels and nerves cause the acute symptoms.

In allergic rhinitis, the early symptoms characteristic of an allergic response are sneezing, nasal and ocular itching, rhinorrhea and acute nasal congestion. In asthma, symptoms are manifested as a decrease in lung function (especially FEV1), wheezing, breathlessness, and chest tightening, coughing and lung congestion. 

Some of the mediators released during this acute reaction facilitate the migration of inflammatory leukocytes, primarily eosinophils, from the blood into the nasal or bronchial mucosa, setting the stage for a second and longer phase of inflammation, which begins 2 to 4 hours after the inciting antigen exposure. During the second, or late-phase, response, eosinophils and other cells release a variety of chemicals that sustain, prolong and intensify the inflammatory reaction. These include highly cationic proteins, cytokines, and leukotrienes. In both allergic rhinitis and asthma, increased mucus secretion and airway congestion are prominent symptoms during this phase. Patients with asthma also experience a second decrease in FEV1 during this phase.     

The Role of Histamine and Leukotrienes:
Many of the inflammatory mediators responsible for allergic rhinitis and asthma are the same, and two of the most important are histamine and leukotrienes. Although increased levels of histamines are found in both the early and late phases of the nasal and bronchial allergic response, this mediator is primarily involved in generating symptoms in the acute phase. Histamine accounts for approximately half of the symptoms characteristic of the acute phase of the upper airway reaction. Histamine induces vasodilation and increases vascular permeability, and as a result, causes nasal congestion and mucosal edema of the lower airway. By stimulating mucous production, it causes rhinorrhea and bronchorrhea. It also triggers nasal itching and sneezing by a direct effect on nasal nerve endings as well as an activation of nasal neural reflexes. 

Histamine also plays a role in the early phase of lower airway inflammation that is associated with bronchial hyperreactivity. As histamine stimulates smooth muscle contraction, it induces bronchoconstriction, causing a drop in FEV1, shortness of breath, and wheezing. By increasing vascular permeability, it produces edema and contributes to airway congestion. In addition, histamine activates neuronal responses, which induce reflex bronchial constriction and coughing. 

Leukotrienes have been implicated in asthma for more than 50 years and are generated by the cells characteristic of the allergic response: mast cells, basophils and eosinophils. The cysteinyl leukotrienes (cys-LTs), primarily LTC4 and LTD4, are products of arachidonic acid metabolism and are released from various cells, including mast cells and eosinophils. These eicosanoids bind to cysteinyl leukotriene receptors (LTRs); LTR receptor occupation is correlated with the pathophysiologic effects of allergic rhinitis and asthma. Cys-LTs are up to 1000 times more potent than histamine and have longer lasting effects. The cys-LTs play a critical role in allergic rhinitis as their concentrations are markedly increased in both early and late phase allergic responses in the nose. Like histamine they increase vascular permeability, causing edema (congestion) and stimulating mucous glandular secretion (runny nose). Additionally, the cys-LTs increase vascular permeability, producing edema and enhancing mucus secretion in the lungs and are potent bronchoconstrictors. Cys-LTs also recruit eosinophils, which, in turn generate further LTC4. Thus, leukotrienes are important in promoting and sustaining inflammatory activity in both the early and late phase asthmatic responses. 

Scientific Evidence Supporting The One-Airway Concept:
The connection between upper and lower airway disease has been elucidated by studies examining the direct effects of inflammation that occur in one part of the airway on the other parts of the airway. Many studies of nasal allergen challenges in patients with seasonal allergic rhinitis and asthma have documented both immediate and delayed increases in bronchial responsiveness, confirming the influence of nasal inflammation on the lower airway. Conversely, direct intra-bronchial allergen challenge in patients with allergic rhinitis without asthma leads to an eosinophilic inflammatory response in the nose.

A substantial number of clinical studies have demonstrated that treating allergic rhinitis improves asthma and vice versa. Intranasal corticosteroids have been shown to diminish asthma symptoms and decrease bronchial responsiveness in both children and adults with season or perennial allergic rhinitis and concomitant asthma. 

Studies have been conducted using systemic therapy for allergic rhinitis as well. In patients with both upper and lower airway disease, secondary-generation antihistamines were shown to have beneficial effects on asthma in doses used to treat allergic rhinitis. For example, cetirizine can decrease asthma symptoms and the need for rescue albuterol inhalations. Similarly, the combination of loratidine plus pseudoephedrine also reduced asthma symptoms, improved pulmonary function, and has a beneficial effect on quality of life. 

Leukotriene-receptor antagonists (LTRAs) have been proven effective in treating adults and children with asthma of varying degrees, and results of more recent clinical studies have also documented their effectiveness in managing allergic rhinitis. Montelukast, zafirlukast and zileuton are three agents currently available for the treatment of asthma. In patients with seasonal allergic rhinitis, both agents significantly improved symptoms of both the lower and the upper airway. These agents do not currently have FDA approval for rhinitis. 

A New Look At Conventional Therapy For Allergic Airway Disease

The concept that allergic rhinitis and asthma are part of one disease entity affecting one airway has prompted a reconsideration of conventional therapies that typically treat the symptoms of these diseases individually, rather than the common underlying inflammatory response. It may be possible and even advisable to treat allergic rhinitis and asthma with one medication or a combination of medications that act to prevent the pathophysiologic effects of the key inflammatory mediators, histamine and leukotrienes, for both aspects of the disease process. 

The foundation of therapy for allergic airway disease addresses the underlying inflammation; corticosteroids are currently the foundation agents of choice for achieving control over this disease mechanism. Intranasal topical corticosteroids, which are non-addictive and negligibly absorbed into the blood stream, are currently the first line treatment of chronic rhinosinusitis of all allergic or irritant causes. Inhaled corticosteroids, which are absorbed systemically in significant amounts, are often indicated for managing persistent asthma. 

Topical corticosteroids reduce the number of inflammatory cells and decrease production of proinflammatory mediators, this reducing vascular permeability and edema. However, they may not block the over-production of leukotrienes nor do they antagonize their receptor-mediated effects. 

Montelukast, zafirlukast and zileuton are indicated for initial maintenance therapy in place of an inhaled corticosteroid for patients with mild persistent asthma; this is especially promising when inhaled corticosteroids are contraindicated. The ENT literature is replete with data of pharyngeal and laryngeal complications of orally inhaled corticosteroids, especially in patients with compromised immunity. These 3 agents are also currently recommended for add-on use with inhaled corticosteroids for moderate-to-severe asthma. 

LTRAs have two major advantages over inhaled corticosteroids: safety and convenience. There is a lingering concern that inhaled steroids in children with asthma can have a negative impact on growth rate, especially during their first year of use. LTRAs are not associated with any adverse systemic effects, and montelukast is indicated for children as young as 2 years. Compliance is also a concern with topical corticosteroids as nasal sprays and inhalers are often not well tolerated by young children and may be difficult for the elderly or disabled to use. In the management of many diseases, oral formulations are preferred. Thus an advantage of LTRAs in their availability in an oral formulation. Montelukast has a once-daily dosing regimen and can be taken with food, making it somewhat more convenient then zafirlukast, which must be take twice daily on an empty stomach. zileuton must be taken 4 times daily. There is a significant interaction with coumadin and zafirlukast and zileuton, but not with montelukast. Zileuton also has significant drug interactions with beta blockers and theophylline.   

Patient with moderate persistent asthma whose symptoms are uncontrolled with corticosteroid monotherapy may have an LTRA or a long acting beta agonist such as Serevent added to their regimen. Theophylline has been nearly relegated to a third line add-on agent. This addition of an LTRA can be an effective alternative for most patients rather than increasing the dose of the inhaled corticosteroid. This limitation of steroid intake would also limit the potential for adverse systemic effects. When inhaled beclomethasone was combined with montelukast, the combination was shown to be more effective than either agent alone at increasing FEV1, decreasing asthma exacerbations and decreasing nighttime awakenings. Adding montelukast to the treatment regimen of patients requiring high doses of inhaled corticosteroids has been shown to allow nearly 50% reduction in the use of inhaled corticosteroids. 

Because they have no effect on the upper airway, long acting beta agonists are not used to manage allergic rhinitis, nor are they a better choice as add-on therapy for patients with coexisting rhinitis and asthma. Antihistamines and LTRAs block specific and distinct mechanisms in the pathogenesis of allergic rhinitis. Studies have investigated the efficacy of combining the two medications to treat patients with allergic rhinitis. In a randomized controlled trial, montelukast was administered concomitantly with loratidine in patients with seasonal allergic rhinitis. Results of this study demonstrated that the combination therapy significant improved all 4 nasal symptoms (sneezing, rhinorrhea, itching and congestion) eye symptoms and quality of life when compared with placebo and each agent alone. Notably, the efficacy of combination therapy using an LTRA and a non-sedating antihistamine has been found to be comparable to immunotherapy with an intranasal corticosteroid in patients with allergic rhinitis.

One Airway: Practical Implications

The concept that allergic rhinitis and asthma are manifestations of one disease that affects different areas of a single respiratory tract has practical implications. Allergic rhinitis should be taken seriously and treatment promptly and aggressively implemented to help prevent new cases of asthma and keep existing cases under better control. Newly proposed guidelines by the World Health Organization suggest that because nearly 40% of patients with allergic rhinitis may develop asthma later in life and may be associated with bronchial hyperreactivity and decreased lung function before its full manifestation, patient with persistent allergic nasal disease should be evaluated for these problems. Recent studies published in the JACI (March 2002) have confirmed what many practitioners have recognized from experience, that among both atopic and non-atopic individual, those with chronic rhinitis were found to be approximately 3 times more likely to develop asthma. Of the atopic individuals, those with the highest IgE levels were approximately 5 times more likely to develop asthma compared with those who had lower IgE levels. The presence of rhinitis, severe/persistent nasal symptoms or physician-confirmed sinusitis also conferred additional risk for asthma.    

Treatment for both of these allergic respiratory diseases should target inflammation in particular, but more specifically, the key inflammatory mediators-histamine and leukotrienes. Since both diseases are chronic and require continual therapy to maintain control of symptoms, medications should not only be effective, but also safe, convenient to use and cost-effective. 

