Pathophysiology of pneumonia
-          Infection that develops from bacteria, viruses, fungi, parasites or protozoa in the lower respiratory tract 

-          Can be caused by aspiration or oropharyngeal secretions or inhalation of microorganisms from infected individual  (droplet) 

-          fills the lung's alveoli with fluid, keeping oxygen from reaching the bloodstream, combination of cellular destruction and immune response causes disruption of oxygen     

           transportation 

-          Can also develop when bacteria in the blood spreads to the lungs from other areas of the body 

-          Pathogens generally are expelled by cough or kept in place by the immune system 

-          If microorganisms get past the upper airway defense system of coughing and mucociliary clearance then the alveolar macrophages are the next defense  

-          If there are too many  microorganisms or they are too strong for the macrophages there is a full activation of inflammatory mediators, immune activation and cellular     

           infiltration of the body’s defense system  

-          These cells can cause damage to the mucous membranes in the bronchi and alveolocapillary membranes causing infections, debris and exudate to fill the bronchioles 

-          Microorganisms also release their toxins from cell walls that damage the lung tissue more  

       (Brashers, 2006) 

Bacterial 

-          Bacterial pathophysiology from the organism streptococcus pneumonaie start an inflammatory and immune response, including complement activation and antibody production 

-          Cytokines and other inflammatory cells are released that cause edema in the alveoli, this allows bacteria to multiply and spread the infection throughout the lung 

-          The lobe consolidates which is caused by the tissue filling with exudates 

-          The alveoli fill with fibrin, blood cells, fluid and pneumococci, then fibrin is deposited in the pleural surfaces 

-          Phagocytosis occurs by leukocytes in the alveoli , more macrophages come to the alveolar space, the neutrophils break down the fibrin and leftover bacteria are eaten by the

            macrophages and removed by the lymphatic system 

-          Antibiotics cause quick lysis of the pneumococcal bacteria and releases intracellular bacterial proteins which can be cytotoxic  and causes manifestation to worsen after

            antibiotics are initiated  

       (Brashers,2006) 

Viral 

-          Viral is usually milder, but can allow a bacterial infection to grow as well as it damages the epithelial cells 

-          Can be a primary infection from influenza or a secondary illness from another virus such as varicella   

-          The virus destroys the ciliated epithelium and invades the goblet cells and mucous glands in the bronchus 

-          The destroyed epithelium is sloughed off in the respiratory tract stopping mucociliary clearance. The walls of the bronchi become swollen and full of leukocytes  

           (Brashers, 2006) 

 

Fungi

-           uncommon, but may occur in immuno-compromised individuals

-           similar to that of bacterial pneumonia.  

            (Pneumonia, n.d.). 

 

Parasites 

-           any parasite can affect the lungs, they enter the body through the skin or by being swallowed then they travel to the lungs through the blood (Pneumonia, n.d.)

 

 

Pathophysiology of bronchitis
Acute bronchitis is an acute inflammation of the tracheobronchial tree. It is self-limiting and often the individual completely heals. However, bronchitis may be serious in those with chronic lung or heart disease. Pneumonia may develop and become a critical complication (Berkow, 1987). 

Acute infectious bronchitis is most common in winter and can be part of and may develop after a cold or viral infection of the throat, nasopharynx or tracheobronchial tree (ibid.). 

Hyperemia of mucous membranes is the first notable change, with mucopurulent exudate following. As well, there are leukocytic infiltration of the submucosa. Normally, bronchial cilia, phagocytes and lymphatics are protective. However, their protective functions are altered with bronchitis as bacteria may invade the bronchi and the accumulation of debris and mucopurulent exudate occurs. Edema of bronchial walls, increased secretions and bronchial muscle spasms may cause a notable cough and possible airway obstruction (ibid.).

Differences in presentation of pneumonia and bronchitis
Pneumonia
 

Pneumonia usually follows a URI.  Symptoms include cough (mostly productive) with yellow or green sputum, dyspnea, SOB, fever, chills, malaise, pleuritic chest pain.  On exam there may be crackles, decreased air entry over infected lobe, increased resonance of voice sounds on auscultation of the lungs, high-frequency noises that are enhanced, with lower frequencies filtered out.  The patient may also show signs and symptoms of sepsis  (Brashers, 2006).  There may be decreased chest expansion on afflicted side, dulled percussion on affected lobe, hemoptysis, headaches, clammy skin, cyanosis, anorexia (Pneumonia, n.d.).  Changes to vital signs may include increased RR and HR, decreased O2 sat.  In the elderly there may be a new or worsening confusion or unsteadiness, leading to falls.  Infants with pneumonia generally are only sleepy or have a decreased appetite (Pneumonia, n.d.).  Young children often c/o abd pain. 

Bronchitis 

Symptoms for bronchitis includes: malaise, chills, slight fever, back and muscle pain and sore throat with onset of cough. The cough may start off dry and nonproductive, but after a few hours or days, small amounts of viscid sputum may be evident. Later, the amount of sputum increases significantly and becomes mucoid or mucopurulent (suggesting bacterial infection). Dyspnea is secondary to airway obstruction, scattered rhonchi may be heard or moist rales suggesting bronchhopneumonia (Berkow, 1987).

How would clinical presentation differ between COPD and chronic bronchitis?
 

COPD
 

 Patients with COPD exhibit a broad spectrum of clinical findings which are more specific then sensitive.  When a patient is symptomatic symptoms may include the following:

 

- cough

 

- sputum production

 

- dyspnea

 

- decreased exercise tolerance ( Littner, 2008). 

 

    Physical examination may show evidence of hyperinflation, such as hyperresonance and distant breath sounds (Littner, 2008).  COPD should also be considered in any patient over 35 with a history of smoking and respiratory symptoms including; breathlessness on exertion, productive cough, frequent chest infections, and wheezing.  A history of weight loss and ankle edema may also be significant.  Signs of respiratory distress may be present such as increased respiratory rate, breathlessness, use of accessory muscles for respiration and pursed lip

breathing (Knott, 2008).

 

     If CO2 retention is significant the patient may be drowsy with a tremor and mental confusion.  Chest examination may show hyperinflation of the chest (barrel chest) with hyper-resonance on percussion, reduced breath sounds, prolonged expiration, wheezing and crackles (Knott,  2008).

 

     In the advanced stages of COPD the patient may be cyannotic, have an elevated JVP, peripheral edema, and a downward displacement of the liver (Knott, 2008).

 

Chronic Bronchitis
Individuals with chronic bronchitis experience:

- decreased tolerance with exercise, causing hypoxemia

- wheeziness and shortness of breath

- productive cough

(Brashers, 2006)

As disease progresses, large amounts of sputum is produced with pulmonary infections. As well, there is reduced forced vital capacity (FVC) and forced expiratory volume (FEV), with increased functional reserve capacity (FRC) and residual volume (RV). This is due to the increasing of trapped air and airway obstruction. (Brashers, 2006). 

The individual usually reveals they have had multiple episodes of exacerbation and remission and a pattern of decreasing activity. The sue of accessory muscles of respiration and prolonged expiration is noted. During exacerbation, they may experience a fever with changes in color and amount of sputum. Cardiac changes indicative of right-sided heart failure may occur as disease advances, resulting in jugular venous distension, pedal edema, loud P2 on auscletation and hepatomegaly (Tasota, 1996).
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