Asthma 
A pulmonary disease characterized by reversible airway obstruction, airway inflammation, and increased airway responsiveness to a variety of stimuli.
Epidemiology 
In the USA, about 12 million persons have asthma. From 1982 to 1992, the prevalence of asthma increased from 34.7 to 49.4 per 1000. The death rate increased 40%; from 13.4 to 18.8 per million; it was five times higher for blacks than for whites. Asthma is the leading cause of hospitalization for children and the number one chronic condition causing school absenteeism. In 1990, hospital care of asthmatics cost > $2 billion, and the total cost of asthma care was $6.21 billion.

Pathophysiology 
Airway obstruction in asthma is due to a combination of factors that include spasm of airway smooth muscle, edema of airway mucosa, increased mucus secretion, cellular (especially eosinophilic and lymphocytic) infiltration of the airway walls, and injury and desquamation of the airway epithelium.

Bronchospasm due to smooth muscle contraction used to be considered the major contributor to the airway obstruction. But now, inflammatory disease of the airways is known to play a critical role, particularly in chronic asthma. Even in mild asthma, there is an inflammatory response involving infiltration, particularly with activated eosinophils and lymphocytes but also with neutrophils and mast cells; epithelial cell desquamation also occurs. The number of eosinophils in peripheral blood and airway secretions correlates closely with the degree of bronchial hyperresponsiveness.

Typically, all asthmatics with active disease have hyperresponsive (hyperreactive) airways, manifest as an exaggerated bronchoconstrictor response to many different stimuli. The degree of hyperresponsiveness is closely linked to the extent of inflammation, and both correlate closely with the severity of the disease and the need for drugs. 

Many inflammatory mediators in the airway secretions of patients with asthma contribute to bronchoconstriction, mucus secretion, and microvascular leakage. Inflammatory mediators are either released or formed as a consequence of allergic reactions in the lungs; they include histamine and products of arachidonic acid metabolism (leukotrienes and thromboxane, both of which can transiently increase airway hyperresponsiveness). 

Cholinergic reflex bronchoconstriction probably occurs in the acute response to inhalation of irritant substances; however, neuropeptides released from sensory nerves in an axon reflex pathway may be more important. These peptides, which include substance P, neurokinin A, and calcitonin gene-related peptide, cause vascular permeability, mucus secretion, bronchoconstriction, and bronchial vasodilation.

Symptoms and Signs 
The frequency and severity of symptoms vary greatly from person to person and from time to time in the same person. Some asthmatics have occasional episodes that are mild and brief. Others have mild coughing and wheezing much of the time, punctuated by severe exacerbations after exposure to known allergens, viral infections, exercise, or nonspecific irritants. Psychologic factors, particularly those associated with crying, screaming, or hard laughing, may precipitate symptoms.

Usually, an attack begins acutely with paroxysms of wheezing, coughing, and shortness of breath or insidiously with slowly increasing manifestations of respiratory distress. However, especially in children, an itch over the anterior neck or upper chest may be an early prodromal symptom, and dry cough, particularly at night and during exercise, may be the sole presenting symptom. An asthmatic usually first notices dyspnea, cough, shortness of breath, and tightness or pressure in the chest and may hear wheezes. The cough during an acute attack sounds "tight" and generally does not produce mucus. Except in young children, who rarely expectorate, tenacious mucoid sputum is produced as the attack subsides.

Laboratory Findings 
Determination of arterial blood gases and pH is essential in a patient with asthma of sufficient severity to warrant hospitalization.

Pulmonary function tests include:
· Static lung volumes and capacities 

· Dynamic lung volumes and capacities 

· Eosinophil count: Eosinophilia (> 250 to 400 cells/µL) is common regardless of whether allergic factors are shown to have an etiologic role

· Sputum examination: In a patient with uncomplicated asthma, sputum is highly distinctive: tenacious, rubbery, and whitish. 

· Chest x-ray: Findings vary from normal to hyperinflation. Lung markings are commonly increased, particularly in chronic asthma. 

· Allergen identification: Nonspecific irritants, particularly cigarette smoke, should be evaluated.  Measuring total serum IgE or specific IgE antibodies to a small panel of common allergens by an in vitro method may help establish the patient's atopic constitution.

Diagnosis and Classification 
Asthma should be considered in anyone who wheezes; it is the likeliest diagnosis when typical paroxysmal wheezing starts in childhood or early adulthood and is interspersed with asymptomatic intervals. A family history of allergy or asthma can be elicited from most asthmatics.

Asthma may be classified into four categories according to severity.  Mild (stage I), moderate (stage II), severe (stage III) and respiratory failure (stage IV).

Treatment 
Effective asthma management consists of:

· assessing the severity of asthma 

· monitoring the course of therapy

· controlling environmental factors to avoid or minimize precipitating symptoms or exacerbations 

· using drugs to manage exacerbations and to reverse and prevent airway inflammation

· providing education that fosters a partnership between the patient, family, and health care providers. 

Treatment is designed to prevent chronic symptoms, maintain pulmonary function as near normal as possible, maintain normal activity levels, prevent exacerbations, minimize the need for emergency department visits or hospitalizations, avoid adverse effects of treatment, and satisfy the patient's and family's expectations for care.

Environmental control: Environmental factors that may precipitate asthma include animal danders, house dust mites, cockroaches, airborne molds, and pollens. If an allergen is suspected, allergy skin tests should be performed. If possible, allergens should be eliminated.  Nonspecific exacerbating factors (e.g., cigarette smoke especially, strong odors, irritant fumes, and changes in temperature, atmospheric pressure, and humidity) should also be investigated and controlled if possible. Aspirin should be avoided, particularly by patients with nasal polyposis, who tend to develop aspirin-induced asthma. A few aspirin-intolerant asthmatics also react adversely to other NSAIDs and, rarely, to tartrazine (Food Drug and Cosmetic [FD & C] yellow no. 5). Those who have attacks after eating shrimp or drinking red wine or beer should avoid sulfites, used widely as food preservatives. 

Drugs: Antiasthmatic drugs can be divided into those used for symptom relief  Beta
-agonists, theophylline, and anticholinergics) and those used for long-term control (corticosteroids, cromolyn/nedocromil, leukotriene modifiers).

Beta agonists (adrenergic) drugs relax bronchial smooth muscle and modulate mediator release, at least in part by stimulating the adenylate cyclase-cAMP system. They also protect against various bronchoconstrictors, inhibit microvascular leakage into the airways, and increase mucociliary clearance. These drugs include epinephrine, isoproterenol (rarely used any longer), and more selective beta
2-agonists (which have relatively more bronchodilatory 
 effect and less cardiostimulatory 
 effect). Commonly used short-acting beta
2-agonists include albuterol, terbutaline, pirbuterol, metaproterenol, bitolterol, and isoetharine.  An inhaled beta2-agonist is the drug of choice for relieving acute bronchoconstriction and for preventing exercise-induced bronchoconstriction. 

Theophylline (a methylxanthine) relaxes bronchial smooth muscle and has some modest anti-inflammatory activity. Its mechanism of action is unclear, but theophylline appears to inhibit intracellular release of calcium, to decrease microvascular leakage into the airway mucosa, and to inhibit the late response to allergens. Theophylline decreases the infiltration of eosinophils into bronchial mucosa and of T lymphocytes into epithelium.  Because it has a narrow therapeutic index and can cause severe adverse reactions, clinicians must be familiar with its clinical pharmacology, particularly with drug interactions.

 Anticholinergic drugs (eg, atropine and ipratropium bromide) block cholinergic pathways that cause airway obstruction by competitively inhibiting muscarinic cholinergic receptors. Whether these drugs add to the bronchodilatory effect in patients taking inhaled beta
2-agonists for acute asthma is controversial. Anticholinergics also block reflex bronchoconstriction due to irritants or to reflux esophagitis. The role of anticholinergics in day-to-day treatment has not been defined. Adverse effects include dry mouth and, if sprayed into the eyes, blurred vision.

Corticosteroids inhibit the attraction of inflammatory cells to the site of an allergic reaction and inhibit their activation, reverse beta
2-receptor down-regulation, block leukotriene synthesis, and inhibit cytokine production and adhesion protein activation. Corticosteroids, particularly when given by aerosol, block the late response (but not the early response) to inhaled allergens and lead to subsequent bronchial hyperresponsiveness. With long-term therapy, bronchial hyperresponsiveness gradually decreases. Inhaled corticosteroids are indicated for long-term prevention of symptoms and for suppression, control, and reversal of inflammation. They substantially reduce the need for maintenance oral corticosteroid therapy except in the most severe cases, but they are not used for acute asthma. Adverse local effects of inhaled corticosteroids include dysphonia and oral candidiasis. They can be prevented or relieved by having the patient use a spacer or gargle with water after corticosteroid inhalation. Systemic effects are all dose-related and occur mainly with doses exceeding 2000 µg/day. 

Cromolyn and nedocromil are given by inhalation prophylactically. They inhibit mediator release from inflammatory cells, reduce airway hyperresponsiveness, and block the early and late responses to allergens. They are useful in children and some adults only as maintenance therapy and have no place in treatment of an acute attack. They are the safest of all antiasthmatic drugs. Nedocromil has an unpleasant taste.

Leukotriene modifiers include montelukast and zafirlukast, selective competitive inhibitors of LTD4 and LTE4 receptors, and zileuton, a 5-lipoxygenase inhibitor. Although their role in treatment has not been established, these drugs, taken orally, are indicated for long-term control and prevention of symptoms in patients >= 12 yr. (>= 6 yr. for montelukast) with mild persistent asthma..

Education: The importance of patient education cannot be overemphasized: The more patients know about asthma--including what precipitates an attack, what drug to use when, how to use a spacer with a metered-dose inhaler, and how important early intervention with corticosteroids is when asthma worsens--the better they do.

Key points:

· Consult with physician

· Provide stress-free environment

· Have patient bring inhaler to appointment

· Avoid Aspirin, NSAIDs, narcotics, barbiturates, antihistamines, erythromycin (if taking Theophylline)

· Remember patient might be sensitive to sulfite preservative in anesthetic solution

Reference:  The Merck manual
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