Unit Two Case Study: Pulmonary 

Mrs. B. wants to know how pneumonia is different from bronchitis. Discuss the pathophysiology underlying both. How would the clinical presentations differ? (Group D). 

Pneumonia: 

Summary 

According to McCance & Huether (2006) in chapter 33, pneumonia is an inflammatory process that results in edema of lung tissue. Usually infection results in the lower respiratory tract. There is movement of fluid into the alveoli, causing hypoxemia. The underlying pathophysiology can be infectious or non-infectious irritating agents (such as chemicals or food). Infection can be caused by bacteria, viruses, fungi, protozoa or parasites. This illness is the sixth leading cause of death in the United States. Risk factors include: age, immune-compromised health, co-morbidities, lung disease, alcoholism, drug abuse, smoking, immobilization, and intubation. The most commonly acquired pneumonia (pneumococcus) is streptococcus pneumonia (McCance & Huether, 2006). 

Infection 

In pneumonia, the most common route of lower respiratory tract infections is aspiration of oropharyngeal secretions. Based on this information, the nasopharynx and oropharynx become the first line of defense against most infectious agents. An infectious agent can also be inhaled airborne from microorganisms released via a cough, sneeze, aerosolized water, or speech from one person to another. Bacteria accumulated in the blood can also reach the lungs and cause pneumonia. Normally, pathogens are expelled via mucous or cough. If a microorganism invades past the upper respiratory defenses, macrophages ingest the pathogen. If virulence is extremely high, then the body initiates the inflammation and self defense mechanisms (McCance & Huether, 2006). 

Inflammation 

The inflammation begins in the interstitial spaces, the alveoli, and the bronchioles. Once a pathogen successfully penetrates the airway, the multiplication of pathogens begins. The pathogens invade the alveolar spaces. Fluid and exudate form. White blood cells migrate into the alveoli, along with red blood cells and fibrin, and cause thickening of the alveolar wall. The fibrin and edema reduce lung compliance and vital capacity of the lung. Atelectasis ensues as a decrease in surfactant parallels the microorganism invasion. The inflammation process causes the acini and terminal bronchioles to fill with infectious debri (dead leukocytes) and fluids. This interferes with gas exchange. Blood travels through a poorly ventilated lung area reducing arterial oxygenation causing hypoxemia. Infection and hypoxemia result in fever, and an increase in metabolic demand, tachypnea and tachycardia (McCance & HUether, 2006). 

Pathophysiolgic course for pnuemococcal pneumonia 

1. Streptocococcus organism initiate the inflammatory response in the airway 

2. Inflammatory exudate causes alveolar edema 

3. Edema creates a medium for bacteria replication 

4. Consolidation of exudate in one or both lobes 

5. Hepatization: alveoli fill with red blood cells, fibrin, fluid, and infection 

6. Gray hepatization: alveoli become gray due to fibrin deposits and leukocytes 

7. Resolution of infection with the help of macrophages and the lymphatic system (possibly with aid of antibiotics). 

Bronchitis: 

Bronchitis is defined as inflammation of the bronchi and bronchioles, (bronchial passageways), during a respiratory infection. In this condition, the smaller passageways in the lungs may become greatly constricted causing difficulties in breathing (Martini, p.809, 2001). With the inflammation of the bronchi, there is an increase in mucous production accompanied by a cough. 

In order to understand the pathophysiology involved, one must consider the cause. Inspired irritants, such as primary or secondary smoke, pollutants or occupational environmental hazards can cause the inflammation of the bronchi to occur. There is also some research that indicates a genetic predisposition to bronchitis (McCance & Huenter, 2006, p. 1224). There are two forms of bronchitis, acute and chronic. Acute bronchitis usually occurs three to four days after some form of upper respiratory infection, like a cold or flu. It may be viral or bacterial in nature. The symptoms often include a dry non productive cough that may become productive within a few days, producing clear, yellow or green mucous, depending on the severity of the inflammation. There may even be some blood tinged mucous production. A slight fever, usually no higher than 101, along with lower chest pain, burning or dull pain, radiating around the breast bone can accompany acute bronchitis. (Healthwise, 2008). 

The pathophysiology occurring in both acute and chronic bronchitis takes the same path, however the severity increases with chronic bronchitis. The differentiation is that to be diagnosed with chronic bronchitis, the clinical manifestations must continue for at least 3 months of the year for two consecutive years. This pathophysiology includes: 

1. Inflammation of the airways produces hyperplasia of the mucous glands, resulting in excessive sputum production. 

2. Ciliary function is impaired, and may disappear in chronic bronchitis, which causes impaired airway clearance or loss in function in chronic. 

3. Goblet cells develop in abnormal sites in the terminal bronchioles, increasing sputum production. 

4. Mucous edema and increase in thick mucous production progressively obstructs airway flow. This increases the work of breathing. 

5. Repeated pulmonary infections occur with the continuing ineffective airway clearance. Hypoxemia is often present in severely chronic bronchitis (Hogan, M.A. & Madayag, T.,2004, p.69). 

Clinical presentations: 

     a. Clinical presentation of pneumonia 

      

     Most cases of pneumonia are usually preceded by an URI, often acute bronchitis. The patient may complain of a cough (productive--green or yellow sputum--or nonproductive), dyspnea (caused by disturbances in gas exchange), fever, shaking chills, pleuritic chest pain (a sharp or stabbing pain r/t infection and/or inflammation of the parietal pleural), malaise, hemoptysis (r/t damage of the lung parenchyma from inflammation), headaches, loss of appetite, and muscular aches (McCance & Huether, 2006).   

  

    Objective data that may be collected includes: tachypnea and tachycardia (secondary to the increased muscular effort required when lung compliance is decreased), low oxygen saturation (V/Q mismatch--blood passing through pulmonary arteries is exposed to less oxygen than normal r/t alveoli being fluid-filled)and diaphoresis. Signs of the pulmonary consolidation are described below: 

  

     a.  Inspiratory crackles: caused by collapsed or fluid filled alveoli popping; 

  

     b.  Increased tactile fremitus: fremitus is increased over areas in which alveoli are filled with exudate or fluid;
  

     c.  Egophony and whispered pectoriloquy: voice sounds change over consolidated areas (which distinguishes it from a pleural effusion);
  

     d.  Decreased expansion of the chest on the affected side and decreased breath sounds; 

  

     e.  Bronchial breathing: harsher sounds from the larger airways transmitted through the inflamed and consolidated lungs, and; 

  

     f.  Percussion may be dulled over the affected lung. 

  

In addition, there may be: 

  

     a. Increased WBCs on a CBC that indicate the presence of an infection or inflammation;
  

     b. Electrolyte panels may show low blood sodium (hyponatremia) which is thought to be related to extra antidiuretic hormone produced when the lungs are diseased, and;
     

     c. In elderly individuals manifestations of pneumonia may not be typical and they may present with confusion, unsteadiness and falling (McCance & Huether, 2006, p. 1230; http://en.wikipedia.org/ wiki/Pneumonia). 

  

  While these signs are relevant, they are insufficient to diagnose or rule out pneumonia; moreover, in studies it has been shown that two doctors can arrive at different findings on the same patient. The CXR can reveal areas of opacity or white areas of consolidation. Some cases of pneumonia may not be easily identified on CXR and CXRs can also be misleading; for example, CHF can mimic pneumonia on CXR. 

  

The five following signs best predicted infiltrates on the chest radiograph of 1134 patients presenting to an emergency room: 

  

· Temperature > 100 degrees F (37.8 degrees C) 

· Pulse > 100 beats/min 

· Crackles  

· Decreased breath sounds 

· Absence of asthma (http://en.wikipedia.org/wiki/Pneumonia). 

   

In one retrospective study of 254 children and young adults (age <1 month to 26 years) with pneumonococcal pneumonia, the most common s/s were
	Fever (90%)

	Cough (70%); Productive Cough (10%)

	Tachypnea (50%)

	Melaise/Lethargy (45%)

	Emesis (43%)

	Hypoxemia [oxygen saturation 95% or below] (50%)

	Decreased Breath Sounds (55%)

	Crackles (40%)


(http://www.utdol.com/online/content/topic.do?topicKey=pedi_id/6826&linkTitle=Clinical%20features&source=preview&selectedTitle=35~150&anchor=5#5).
2. Clinical presentation of bronchitis 

Acute bronchitis is usually caused by viruses or bacteria and may last several days or weeks. Chronic bronchitis is not necessarily caused by infection and is generally part of COPD. It is defined clinically as a persistent cough that produces sputum (phlegm) and mucus, for at least three months in two consecutive years. Chronic bronchitis can also be more severe. Tobacco smoking is the most common cause; pneumoconiosis and long-term fume inhalation are other causes. 

Upon presentation the patient may C/O increased mucus production [productive cough: mucus is normally green or yellowish green], dyspnea--the unifying symptom of of obstructive pulmonary disease according to McCance and Huether (2006), fever, fatigue and malaise. 

  

Objective data that may be collected includes: 

· Tachypnea;
· The lungs will be resonant and normal tactile fremitus; 

· Possible wheezing [sounds occur when airways are blocked; most commonly on expiration, hence, expiration phase of ventilation may be prolonged]. McCance and Huether (2006) identify wheezing as the unifying sign of obstructive pulmonary diseases;
· Decreased breath sounds; 

· Cough (most doctors rely on the presence of a persistent dry or wet cough as evidence of bronchitis). McCance and Huether (2006) note the cough is usually productive r/t the hypersecretion of mucus secondary to the increased size and number of goblet cells. The mucus is also thicker and tenacious;
· Use of accessory muscles and pursed lip breathing in patients with increased airway blockage is present in more chronic conditions. The thick mucus and hypertrophied bronchial smooth muscle obstruct and can close airways--especially during expiration. This traps gas in the distal portions of the lung and leads to V/Q mismatching and potential increased PaCO2 and hypoxemia (McCance & Huether, 2006), and;
· Polycythemia [secondary to marked hypoxemia and cyanosis (decreased oxygen saturation)] may also be present in chronic bronchitis. The prolonged hypoxemia leads to pulmonary artery hyperension that can lead to cor pulmonale (McCance & Huether, 2006). 

A variety of tests may be performed in patients presenting with cough and shortness of breath: 

Pulmonary Function Tests (PFT) must be performed in all patients presenting with chronic cough. An FEV1/FVC ratio below 0.7 that is not fully reversible after bronchodilator therapy indicates the presence of COPD, and that requires more aggressive therapy and carries a more severe prognosis than simple chronic bronchitis. 

CXR reveals hyperinflation; collapse and consolidation of lung areas would support a diagnosis of pneumonia. 

Blood tests may indicate inflammation (as indicated by a raised WBCs and elevated C-reactive protein).
· Neutrophils infiltrate the lung tissue, aided by damage to the airways caused by irritation. Damage caused by irritation of the airways leads to inflammation and leads to neutrophils being present. 

· Mucosal hypersecretion is promoted by a substance released by neutrophils. 

· Further obstruction to the airways is caused by more goblet cells in the small airways. This is typical of chronic bronchitis Although infection is not the reason or cause of chronic bronchitis it is seen to aid in sustaining the bronchitis (http://en.wikipedia.org/wiki/ Chronic_bronchitis). 

Systemic Effects: 

Both bronchitis and pneumonia can release inflammatory mediators and elicit a localized immune reaction.  A more profound picture of SIRS may result in serve cases and lead to multi organ dysfunction and failure.  Impaired air exchange can result in hypoxemia and lead to tissue ischemia. Organs that demand a constant supply of oxygen (heart and brain) may be altered.  Nausea, vomiting, joint pain, anorexia, chills, malaise, swollen lymph nodes, headache, sore throat, and diaphoresis are more common systemic effects of infection from pneumonia and sometimes bronchitis. 

  

Differentials in Clinical Presentation:  

Pneumonia symptoms appear when there is an infection with resulting inflammation in the lungs while bronchitis results from infection and inflammation in the bronchi leading to the lungs. It is often a challenge to differentiate the two but it is important to do so to prevent indiscriminate use of antibiotics. Greater than 90% cases of acute bronchitis are viral in nature (Access Medicine) while pneumonia and chronic bronchitis are usually bacterial.    

Even though fever may be present with both conditions, it is more likely to occur with pneumonia (Barson, 2008).  The fever may be more profound and persist in pneumonia than bronchitis.  Less than 10 percent of patients with acute bronchitis present with a fever (Chandrasoma & Taylor). Signs of consolidation are more prevalent in pneumonia than bronchitis.  Both conditions are often accompanied with cough and sputum production although the cough associated with viral bronchitis is usually nonproductive, paroxysmal, and reactive (MCCance & Huenter, 2006, p. 1232). Chest pain may be present with both but is often mid-line or burning with bronchitis and more pleuritic with pneumonia (Chandrasoma & Taylor).  The presence of infiltrates by chest x-ray is indicative of pneumonia but not of bronchitis.   Sometimes it is impossible to distinguish pneumonia from bronchitis as there is no specific combinations of symptoms that leads to a certain diagnosis.  Pneumonia should be suspected and a chest x-ray obtained with significantly altered  vital signs, evidence of consolidation, and/or impaired oxygenation to help establish a diagnosis.  
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