ID/CC:
  A 50-year-old white male smoker presents with productive cough, copious sputum, shortness of breath, and fever.
HPI:  The patient has a 40-pack-year smoking history. He has also experienced chronic dyspnea on exertion; chronic productive cough, usually in the mornings, for several years; and multiple colds each winter.
PE: VS: fever. PE: stocky build with plethora; wheezes.
Labs:  CBC: elevated WBC count (14,000); neutrophils predominant; secondary polycythemia. Streptococcus pneumoniae or Haernophilus influenzae on Gram stain of sputum sample. ABGs: decreased Po2; elevated Pco2. PFTs: decreased vital capacity; decreased FEVI.

Imaging CXR: increased bronchovascular markings in lower lung fields. 
Gross Pathology: Thick mucous secretion; edema of bronchial mucosa.
Micro Pathology: Increased size and number of mucous glands (Reid's index > 50); inflammation; fibrosis; squamous metaplasia.
Group A

What is your diagnostic reasoning?

Group B

What is the pathophysiology underlying COPD?

Typical Group B Response
Chronic obstructive pulmonary disease (COPD) has been defined as pathologic lung changes consistent with emphysema or chronic bronchitis and is a syndrome characterized by abnormal tests of expiratory airflow that do not change markedly over time, nor exhibit major reversibility in response to pharmacological agents.  A recent consensus report defines COPD as “…a disease state characterized by airflow limitations that is not fully reversible.  The airflow limitation is usually both progressive and associated with an abnormal inflammatory response of the lungs to noxious particles or gases”.  

COPD is a subset of obstructive lung diseases that also includes cystic fibrosis, bronchiectasis and asthma. COPD is characterized by degeneration and destruction of the lung and supporting tissue, processes that result in emphysema, chronic bronchitis, or both. Emphysema begins with small airway disease and progresses to alveolar destruction, with a predominance of small airway narrowing and mucous gland hyperplasia.  Pathological changes in COPD occur in the large (central) airways, the small (peripheral) bronchioles, and the lung parenchyma. 

The pathogenic mechanisms are not clear but most likely involve diverse mechanisms.  Chronic inflammation of the cells lining the bronchial tree plays a prominent role. Smoking and, occasionally, other inhaled irritants, perpetuates an ongoing inflammatory response that leads to airway narrowing and hyperactivity.  The increased number of activated polymorphonuclear leukocytes and macrophages release elastases in a manner that cannot be counteracted effectively by antiproteases, resulting in lung destruction. The primary offender has been human leukocyte elastase, with a possible synergistic role suggested for proteinase 3 and macrophage-derived matrix proteinases, cysteine proteinases, and a plasminogen activator. Additionally, increased oxidative stress caused by free radicals in cigarette smoke, the oxidants released by phagocytes, and polymorphonuclear leukocytes all may lead to apoptosis or necrosis of exposed cells.

As a result, airways become edematous, excess mucus production occurs and cilia function poorly. With disease progression, patients have increasing difficulty clearing secretions. Consequently, they develop a chronic productive cough, wheezing and dyspnea. Bacterial colonization of the airways leads to further inflammation and the formation of diverticula in the bronchial tree.  Persistent inflammation and recurrent infection leads to bronchospasm and eventual permanent narrowing of the airways.  Initially chronic bronchitis affects only the larger bronchi, but eventually all airways are involved.  The thick mucous and hypertrophied bronchial smooth muscle obstructs the airways and leads to closure, partially during expiration, when the airways are narrowed.  The airways collapse early in expiration, trapping gas in the distal portions of the lung.  Obstruction eventually leads to ventilation-perfusion mismatch, hypoventilation (increased Paco2), and hypoxemia.   

Exacerbations of COPD can be caused by many factors, including environmental irritants, heart failure or noncompliance with medication use.  Most often, however, exacerbations are the result of bacterial or viral infection.  Bacterial infection is a factor in 70 to 75 percent of exacerbations, with up to 60 percent caused by Streptococcus pneumoniae, Haemophilus influenzae or Moraxella catarrhalis.  Atypical organisms such as Chlamydia pneumoniae have been implicated in about 10 percent of exacerbations. The remaining 25 to 30 percent of cases are usually caused by viruses.  More serious exacerbations requiring mechanical ventilation have been associated with Pseudomonas species. These exacerbations are more common in patients with severe disease and a history of frequent exacerbations. 

Comprehensive medical management starts with prevention, but over time adds bronchodilators, anti-inflammatories, oxygen, adequate nutrition, exercise, control of anxiety and depression, and exacerbation management.  
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