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Mrs. B. tells you that Joey's energy has been poor but otherwise he has seemed okay except for the persistent cough. You examine Joey and diagnose pneumonia. 

  

What is the pathophysiology underlying COPD and chronic bronchitis? 

 

Chronic obstructive pulmonary disease (COPD) is a syndrome characterized by abnormal expiratory outflow and inflammation that is basically nonreversible. COPD comprises lung pathologies such as emphysema and chronic bronchitis (Brashers, 2006). COPD is caused mainly by cigarette smoke, whether first or second hand.  As well as being a lung disease, COPD is also a systemic inflammatory disorder (Spurzem & Rennard, 2005). Multisystem affects of COPD included muscle weakness, depression, osteoporosis, atherosclerotic valvular disease and electrolyte imbalances (Spurzem & Rennard, 2005). Like asthma, susceptibility to COPD is mediated by genetic and acquired risk factors. Risk factors implicated in COPD are alpha 1 protease inhibitor deficiency, an imbalance of antiproteinases and oxidative stress and exposure to cigarette smoke (American Thoracic Society, n.d.).  

 

The pathophysiology of COPD involves mucus hypersecretion, ciliary dysfunction, limitation of airflow, hyperinflation, inflammation, and pulmonary hypertension (American Thoracic Society, n.d.).  In COPD, airflow in and out of the lungs is compromised by excess inflammatory mucus, bronchospasm, (as seen in bronchitis) or loss of elastic recoil (as seen in emphysema) within the lungs or by a combination of these things.  The increased resistance to airflow and lung hyperinflation due to difficulty emptying the lungs causes the work of breathing to increase.  This results in alveolar hyperinflation, hypoxia and hypercapnia.  Hypoxemia and hypercapnia can become chronic.  Weight loss and increased energy expenditure is also a common effect of COPD.  The chronic hyperinflation of the lungs and alveoli can cause damage to the alveolar attachments and septa resulting in enlarged alveoli spaces and bullae (spaces >1cm).  COPD is typically distinguished from asthma by a productive cough that is worse in the morning, a history of smoking, age of onset >40 years, poor response to corticosteroids, decreased breath sounds rather than wheezing during exacerbations, and progression of the disease (Merck, 2007).   

 

 

Chronic Bronchitis: 

Chronic bronchitis is one type of chronic obstructive pulmonary disease (COPD) (NOAH, 2007). It affects 1 in 20 North Americans and "about 90% of people with chronic bronchitis are smokers" (C-Health, n.d. p.1).  The highest risk factors are people over 45 years old, female and smokers or people exposed to pollutants like: coal mining, welding, asbestos, grain handling workers (C-Health, n.d.).  Chronic bronchitis is an inflammation of the bronchioles of the lungs; where the linings of the bronchioles produce large amounts of mucus, triggering a lingering cough (C-Health, n.d.). This mucus-producing cough must persist for at least three months a year for 2 consecutive years to be diagnosed as chronic bronchitis (Diseases Conditions, 2008). Chronic bronchitis affects the bronchi. These bronchi become inflamed from infection or irritation, which damage the cilia cells that line the airways (Diseases Conditions, 2008).  Cilia cells contain tiny hairs that trap and remove foreign particles that are breathed in from the surrounding air. When the bronchi are continuously being exposed to infections or irritants the cilia become overwhelmed with debris and have difficulty removing the irritants (Diseases Conditions, 2008). In response, the goblet cells produce even more mucus to handle the increased irritations from the overwhelmed cilia cells, which causes even more build up of mucus within the bronchi (Diseases Conditions, 2008).  Thus a typical bronchitis congested cough develops in an effort to expel this build up of mucus from the lungs or more specifically, the bronchi (Diseases Conditions, 2008). This harsh cough also causes tissue damage to the bronchi, resulting in the airways to become even more vulnerable to further infection and the tissue becomes damaged and fibrotic (Diseases Conditions, 2008). 
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