Group I Asthma Pathophysiology
     (Lorna, Joanna, & Andria)
Asthma is an inflammatory disease of the airways that involves a range of cellular and cytokine mediated mechanisms of tissue injury (Brashers, 2006; Papiris, Kotanidou, Malagari & Roussos, 2002). An asthma event can be precipitated from two etiologies: genetic predisposition or an environmental exposure.  The first proposed multifactorial etiology initiates hyper-reactive airways the latter triggers asthma yet both can cause the asthma attack and the inflammation cascade to begin (Zdanowicz, 2007).  See figure I.   

[image: image1.png]* Genelic Predisposition

Environmenta Exposure

Hyper Reasiive Airways.

‘Asthma “Trigger”




 Figure I: Asthma Etiology (Zdanowicz, 2007) .
Early Stage
The cascade commences with the immune system being activated by an antigen.  The immunoglobulin IgE, coated on the mast cell and IL-4 recognize the trigger and stimulate degranulation of the mast cell (Zdanowicz, 2007).  Degranulation of the mast cell causes a large number of inflammatory mediators to be released (Brasher, 2006) throughout the airways.  The vasoactive mediators of histamine, prostaglandins, interleukins and leukotrienes initiate vasodilation of the capillaries increasing permeability (Brasher, 2006; Zdanowicz, 2007). See figure 2.  The resulting inflammation produces bronchospasm, formation of mucous that is thick and tenacious, edema and allow for increased permeability of the areas to further antigens, escalating the early phase of asthma (Zdanowicz, 2007; Brasher, 2006).   The activation of the parasympathetic system stimulates the vagus nerve (CN 10) to bronchoconstrict the smooth muscle and increase the tenacious mucous production from goblet cells (Zdanowicz, 2007).  Brasher (2006) proposes this mechanism is related to other inflammatory cytokines altering muscarinic receptors that increase acetylcholine that also produces mucous and bronchospasm.    
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 Figure 2: Inflammatory events of early asthma (Zdanowicz, 2007).

Late stage
Zdanowicz (2007) indicates at the end of this early asthma phase, airway inflammation is heightened by chemotactic mediators (neutrophils, basophils and eosinophils) attracted to this area of inflammation leaving the blood stream and entering the respiratory tissue inciting their own cytokines.  The T lymphocytes (TH2) herald the late phase of asthma response heightened period of inflammation and can last for hours to days.  This phase is marked by further edema, impaired mucocillary function and inhibited airflow.  With severe and prolonged response, the inflammation causes damage to the respiratory epithelium and pathologic remodeling of the airways (Brasher, 2006; Zdanowicz, 2007).   In severe cases, asthmatics who died suddenly of an asthma attack, the peripheral airways exhibit occlusion of the bronchial lumen by secretions, thickened smooth muscles, and bronchial wall inflammatory infiltration and edema (Papiris, Kotanidou, Malagari & Roussos, 2002).
V/Q Mismatch
The irreversible remodeling of the airways related to the gas exchange abnormalities cause a low V/Q ratio.  Widespread non uniform occlusion of the airways causes alveolar units that ventilation (V) is reduced and enters less resistant areas while perfusion (Q) remains constant (Brasher, 2006; Papiris, Kotanidou, Malagari & Roussos, 2002).  “Hyperventilation is triggered by the lung receptors responding to increased lung volume and obstruction and continued airtrapping” (Brasher, 2006, p. 1222), leading to uneven VQ ratios within lung segments.  The result initially is “hypoxemia without C02 retention” followed by increased hyperventilation from greater hypoxemia stimulating respiratory centres to drive PaC02 down and elevate pH (respiratory alkalosis) (Brasher, 2006, p.1222).  Further obstruction of expiratory gases (airtrapping), the lungs become hyperinflated not allowing the respiratory muscles to be used to their mechanical advantage.  Allowing for PaC02 to build up and triggering respiratory acidosis and respiratory failure (Brasher, 2006; Papiris, Kotanidou, Malagari & Roussos, 2002).
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