Asthma
Asthma is characterized by chronic airway inflammation, airway hyperresponsiveness, and 
episodic airflow obstruction.
Asthma is more common in patients with atopy (production of allergen-specific IgE, involved in 
allergic rhinitis, hay fever, and eczema).  Environmental toxins (tobacco, fumes) may 
contribute.  Asthma is more common in children and blacks.

Asthma is more common in male children, but female adults!
Airway Inflammation
Airway inflammation is a cardinal feature of asthma.  Eosinophils, PMNs, mast cells, lymphocytes, 
and macrophages are all present.
Eosinophils are a characteristic feature of asthma attacks and help differentiate it from COPD.  
Eosinophils alter airway function and lead to airway hyperresponsiveness.
PMNs sometimes predominate instead of eosinophils.  PMNs are associated with severe attacks.
Mast cells make IgE, which is involved in allergen-specific asthma attacks.

Lymphocytes play a role, especially TH2 activation of B cells to produce IgE.
Airway Hyperresponsiveness
Hyperresponsiveness (excessive bronchoconstriction) is another cardinal feature.  **Hyperresponsiveness is not asthma-specific (can’t be used to diagnose asthma) but it is always 
present in asthma (absence of hyperresponsiveness can be used to rule out asthma).
It is commonly measured by methacholine challenge to determine the amount at which FEV1 
decreases by 20%.  This is the “PD20” and is much lower in asthmatics.
Airflow Obstruction
Airflow Obstruction is the third cardinal feature of asthma.  Obstruction is caused by smooth 
muscle cells contraction, airway edema/swelling, and inflammatory exudates.  These 
exudates consist of protein, mucus, epithelial cells, and lymphocytes.
Neural control of the airways, including bronchoconstriction and mucus secretion, may play a role:
--Cholinergic control via the vagus nerve is the dominant neural system for airway smooth 
muscle.  ACh stimulates bronchoconstriction and mucus secretion.  There is normally a 
negative feedback system to prevent over-constriction that malfunctions in asthma.
--Adrenergic control is not normally a part of airway control.  There are no adrenergic nerves to 
the lungs.  However, there are adrenergic β2 receptors, which allows use of epinephrine.
--Non-adrenergic non-cholinergic inhibitory (NANCi) transmitters include NO.
--Non-adrenergic non-cholinergic excitatory (NANCe) transmitters include Substance P and 
bradykinin, which are involved in bronchoconstriction, mucus secretion, and inflammation.

Symptoms of Asthma
Symptoms include wheezing, dyspnea, cough, and chest tightness.  Symptoms are episodic.
Lab findings include hyperinflation (elevated TLC, FRC, RV) and reduced FEV1/FVC ratio.

Physiologically, there is bronchoconstriction and airway mucus secretion.  Lungs can’t empty 
(obstruction) and increasingly hyperinflate.  Hyperinflation causes pleural pressure to 
become very negative and respiratory muscles fatigue or fail from exertion.
Other signs of asthma attack include:
--Pulsus Paradoxus, in which pleural pressure goes very negative upon inspiration.
--Elevated PCO2, due to muscle fatigue and alveolar hypoventilation.  PO2 will slowly decrease.

--Respiratory muscle fatigue.
Asthma Triggers
Things that trigger asthma attacks include viral lung infections, inhaled irritants, inhaled 
allergens, exercise, cold air, and dusts.
Bacterial respiratory infections are not a common cause of asthma attacks.
Treatment of Chronic Asthma
--Bronchodilators (β2 agonists and/or anti-cholinergics)
--Corticosteroids

--Anti-IgE antibodies (omalizumab)

--Leukotriene modifiers
Treatment of Acute Asthma
Exactly the same as chronic asthma, but more intense.

β-adrenergic agonists include isoproterenol, albuterol, pibuterol.

Anti-cholinergic drugs include atropine, ipratropium.

Corticosteroids include prednisone.

ABX are not normally administered.  Bacterial infections are rarely a cause of asthma attack.
