                       Unit Two Case Study: Pulmonary

Mrs.B.’s mother has chronic obstructive pulmonary disease (COPD). Mrs.B. wants to know if Joey can “give” his pneumonia to his grandmother. How would you answer, if the pneumonia is viral? If it is bacterial? (Group E) 
Brief introduction 

Chronic obstructive pulmonary disease (COPD) has been defined as pathologic lung changes consistent with emphysema or bronchitis and is a syndrome characterized by abnormal tests of expiratory airflow that do not change markedly overtime, nor exhibit major reversibility in response to pharmacological agents. A recent consensus report defines COPD as “… a disease state that characterized by airflow limitation that is not fully reversible. The airflow limitation is usually progressive and associated with an abnormal inflammatory response of the lungs to noxious particles or gases.”(Gomez & Rodriquez-Roisin, 2002)  It’s the fourth leading cause of death in the United State and is one of the few causes of death that have been increasing in incident over the past 30 years.  Obstructive Pulmonary Disease is characterized by airway obstruction that is worse with expiration. Either more force (i.e., use of accessory muscles of expiration) is required to expire a given volume of air or emptying of the lungs is slowed or both. The unifying symptom of obstructive pulmonary disease is dyspnea; the unifying sign is wheezing. Individuals have a decreased forced expiratory volume in one second (FEV1). The most common obstructive diseases are asthma, chronic bronchitis and emphysema, these disease together are often called obstructive pulmonary disease (COPD). (Brashers, 2006, p.1221) 
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Obstructive Pulmonary Disease


A, The normal lung.  

B. Emphysema: enlargement and destruction of alveolar walls with loss of elasticity and trapping air; (left) panlobular emphysema showing abnormal weakening and enlargement of all air spaces distal to the terminal bronchioles ( normal alveoli shown for comparison only); (right) centribular emphysema showing abnormal weakening and enlargement of the respiratory bronchioles in the proximal portion of the acinus.      

C. Chronic bronchitis: inflammation and thickening of mucous membrane with accumulation of mucus and pus leading to obstruction; characterized by cough.   

D. Bronchial Asthma: thick mucus, mucosal edema, smooth muscle spasm causing obstruction of small airways; breathing becomes labored and expiration is difficult (Modified from Des Jardins T, Burton GG: Clinical manifestation and assessment of respiratory disease, ed3, St Louis, 1995, Mosby.) 

Chronic Bronchitis

It’s a major health problem for the elderly population. Repeated infections are common. 

Inspired irritants not only increase mucus production but also increase the size and number of mucous glands and goblet cells in airway epithelium. The mucus produced is thicker and more tenacious than normal. This thicker mucus coating makes it much more likely that bacteria will become embedded in the airway secretions. Ciliary function is impaired, reducing mucus clearance further. The lung’s defense mechanisms are therefore compromised, increasing susceptibility to pulmonary infection and injury. As infection and injury increase mucus production further, the bronchial walls become inflamed and thickened form edema and accumulation of inflammatory cells (White, 2003).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 mucus and hypertrophied bronchial smooth muscle obstruct the airways and lead to closure, particular during expiration, when the airways are narrowed. The airway collapse early in expiration, trapping gas in the distal portions of the lung. Obstruction eventually leads to ventilation-perfusion mismatch, hypoventilation (increase Paco2), and hypoxemia.

Airway obstruction results in decreased alveolar ventilation and increased Paco2. Marked hypoxia leads to polycythemia and cyanosis. If not reversed, hypoxia leads to pulmonary hypertension and eventually results in cor pulmonale (Brashers, 2006, p.1225-1226). 

Clinical manifestations
Individuals usually have a productive cough, and evidence of airway obstruction. Hypoxia may occur with exercise. As the disease progresses, copious amounts of sputum are produced, accompanied by frequent pulmonary infection (Brashers, 2006, p.1226)
Evaluation and treatment
The best “treatment” for chronic bronchitis is prevention, because pathologic changes are not reversible. Teaching of individuals includes nutritional counseling, respiratory hygiene, reorganization early signs of infection, and techniques that relieve dyspnea (Brashers, 2006, p.1226). 

Emphysema
Emphysema is characterized by destruction of alveoli through the breakdown of elastin within the septa by proteases. In most individuals, the process is initiated through the inhalation of inflammatory oxidants such as cigarette smoke. Toxins in smoke lead to airway epithelial inflammation reaction. Septal destruction eliminates portions of the pulmonary capillary bed and increases the volume of air in the acinus, and reduced elastic recoil of the airways. Expiration becomes difficult because loss of elastic recoil reduces the volume of air that can be expired passively. Hyperinflation of alveoli causes large air spaces to develop. Septal destruction also affects airway caliber because the force that normal alveoli exert on bronchial walls is diminished. The combination of increased RV in the alveoli and diminished caliber of the bronchial causes part of each inspiration to be trapped in the acinus. Additional airway narrowing can result from inflammatory hyperreactivity of the bronchi with bronchoconstriction (Brashers, 2006, p.1227).

Clinical manifestations
Individual with emphysema usually have dyspnea on exertion that later progresses to marked dyspnea, even at rest. Little cough and very little sputum are produced. The individual often is thin, has tachypnea with prolonged expiration, must use accessory muscles for ventilation (Brashers, 2006, p.1227)
Evaluation and treatment

The disease course is usually prolonged, with increasing dyspnea and intermittent bouts of infection, which culminate in failure of right side of the heart and death. Chronic management of the emphysema begins with smoking cessation. Pulmonary rehabilitation, improved nutrition, and breathing techniques all can improve symptoms (Brashers, 2006, p.1228) 
Pneumonia

Pneumonia is a lower respiratory tract infections that can be cause by organisms such as bacteria, viruses, parasites, fungi, and protozoa.  Pneumonia is also the sixth leading cause of death in the United States.  Incidence and mortality are the highest in the elderly.  Other at risk individuals include the immunocompromised, malnutrition, those who smoke, residence in a nursing home, and underlying cardiac and liver disease to name a few.  Pneumonia can be further subdivided into community-acquired, nosocomial, and pneumonia that occurs in immunocompromised individuals (Brashers, 2006).

Aspiration of oropharyngeal secretions is a primary route of infection for lower respiratory tract infections.  Consequently, the nasal and oral cavity represents a first line of defense.  A second potential for infection is the inhalation of organisms from the air.  For example, when an infected individual coughs or sneezes into the air the potential for infection exists (Brashers, 2006).

Once an organism gets past the defense mechanism of the upper respiratory tact, the next line of defense is the alveolar macrophage.  The alveolar macrophage is a phagocyte capable of removing infectious organisms.  The alveolar macrophage can become overwhelmed, depending on the type of organism, and the release of inflammatory mediators, cellular infiltration, and immune activation can occur.  This can cause damage to the bronchial mucous and alveolocapillary membranes.  Consequently, this causes the acini and terminal bronchioles to fill with exudates and debris (Brashers, 2006).

Bacterial Pneumonia

Streptococcus pneumoniae is one from of bacterial pneumonia.  The immune response in pneumococcal pneumonia includes the production of antibodies and complement activation.  Inflammatory mediators, such as cells and cytokines, can cause alveolar edema.  This can create an ideal environment for further growth of bacteria.  Red hepatization occurs when alveoli fill with blood, pneumococci, fibrin, and fluid.  This is followed by gray hepatization which occurs due to fibrin deposits over pleural surfaces and the presence of neutrophils and fibrin in the consolidate alveoli space.  Resolution occurs when macrophages appear in the consolidated alveolar space, the neutrophils degenerate, and the remaining fibrin and bacteria are digested by the lymphatic system and macrophages.  Also, rapid lysis of bacterial cells has the potential to result in the release of toxic proteins, which can be responsible for the initials worsening of symptoms when one undergoes intravenous treatment (Brashers, 2006).

Viral Pneumonia

Viral pneumonia can set the stage for a secondary bacterial infection by providing an ideal growth medium for bacteria and by damaging ciliated epithelial cells.  Viral pneumonia can be a primary infection or the result of a complication of another viral illness.  The virus destroys ciliated epithelial cells and invades goblets cells and bronchial mucous glands.  Sloughing of the epithelial tissue occurs which inhibits airway clearance.  Consequently, the walls of the bronchi become edematous and infiltrated with leukocytes (Brashers, 2006).

Clinical Manifestations

Many times pneumonia can be preceded by a viral upper respiratory tract infection.  Symptoms experienced by patients can include chills, malaise, pleuritic chest pain, dyspnea, fever, and productive cough (except for viral pneumonia). Exam may show pulmonary consolidation.  Patients may also potentially show symptoms from and underlying systemic disease or sepsis (Brashers, 2006).

Evaluation and Treatment

Diagnosis may be made by infiltrates on x-ray.  Sputum and blood cultures should be done on hospitalized patients.  Bronchoscopy and transtracheal aspiration may be necessary for immunocompromised individuals in order to find the causative organism.  The first, and most important, step in management is the establishment of adequate ventilation and oxygenation.  Antibiotics are used to treat the causative organism if know.    Supportive therapy is used in the case viral pneumonia.  Anti-virals may be needed with severe infection.  Deep breathing, coughing, and chest physical therapy are also important in treatment.  
Conclusion:
Mrs.B.’s mother has COPD, a debilitating chronic syndrome of pulmonary diseases, which makes her more susceptible to pneumonia. Consequently, Joey can give his pneumonia to his grandmother. Both Joey’s grandmother should take such hygienic measures as good hand washing, cover mouth when cough, and etc.  Joey’s grandmother should eat nutritious food, and take good rest, and incorporate other pulmonary rehabilitative measures to boost her immunity and resistance to infection. 
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