Pathophysiology of Chronic Obstructive Pulmonary Disease (COPD)

· Definition

· “a preventative and treatable disease state characterized by chronic airflow limitation that is not fully reversible” (Lewis 610) 

~encompasses chronic bronchitis and emphysema

· Etiology
· Cigarette smoking 

      ~ 4x more likely than nonsmokers to develop COPD

      ~Environmental tobacco smoke is second hand smoke

· Occupational chemicals and dust

       ~Exposure to pulmonary irritants

· Air pollution

· Infection

      ~causes reduced lung function

      ~Haemophilus influenza, Strep. Pneumoniae, Moraxilla catarrhalis,             rhinovirus
· Genetics

      ~α1 antitrypsin deficiency 

      ~detected through blood test

· Aging

      ~changes in lung function and structure

· Pathophysiology

· Abnormal inflammation causes tissue damage which prevents repair process
· Air flow limitation – obstructed airways especially in smaller airways prevents expiration and inspiration of air and often caused by remodeling and destruction of alveolar attachments(Lewis 612-13) 

· Mucous hypersecretions- chronic irritation leads to an increased number of goblet cells and submucosal glands which produce excess mucous. However, the body has a hard time expelling secretions after damage to ciliary escalator and smaller airway passages(Lewis 612-13)

· Gas exchange abnormalities- As alveoli are destroyed, air pockets are created which tend to trap air more leading to hypoxia and hypercarbia. Since these areas can not have gas exchange, there becomes and inbalance in ventilation and perfusion

· Pulmonary hypertension- due to hypoxia, small pulmonary arteries constrict which causes an increase of pressure in the lungs. This typically occurs later in the disease but can make breathing difficult even at rest.

· Clinical manifestations

· Cough

· Sputum production

· Dyspnea

· Chest breathing with flattened diaphragm

· Wheezing 

· Chest tightness

· Weight loss

· Anorezia

· Barrel chest (but also normal with age) 

· Pursed lip breathing

· Peripheral edema

· Hypoxemia/hypercarbia
· Polycythemia

· Decreased hematocrit/hemoglobin

· Polycythemia

· Cor pulmonale- late sign of COPD

      ~results in right sided heart failure

Symptoms: increase in dyspnea, distended jugular vein, weight gain, peripheral edema, hepatomegaly with right upper abdominal tenderness (Lewis 614-15)

· Exacerbation

       ~Symptoms: increase in dyspnea, increase amount of sputum, insomnia,            fatigue, depression, decreased wheezing, fever(Lewis 615) 

· Diagnostic studies
· Pulmonary function test

· CXR(only helps if air pockets are present)

· Echocardiogram(shows signs of right and left ventricular function)

· ECG)shows signs of right ventricular failure)

· H&P(allows symptoms to be put together)

· Sputum for C&S- if COPD combined with a bacterial infection

· ABG

· 6 minute walk test

· Treatments and medications

· Smoking cessation

· Vaccines for influenza and pneumonia

· Antibiotics

· Most common- macrolides, doxycycline and cephalosporins

· If fails: amoxicillin/clavulanate or respiratory fluoroquinolones

· Drug therapy

· Bronchodilators

· Beta2-adrenergic agonists such as SABA( albuterol, levabutrol) and LABA(salmeterol, formoterol, arformoterol)

· Anticholinergics such as short acting ipratropium and long acting tiotropium to help with dyspnea

· Long acting theophylline preparations

· Corticosteroids

· Hydrocortisone, methylprednisolone, fluticasone, beclomethasone, budesonide, mometasone, and ciclesonide

· Good for short-term use but normally inhaled for longer term use

· O2 therapy

· With humidification and nebulization

· Surgery

· Lung volume reduction surgery

· Bullectomy 

· Lung transplant

· Breathing retraining

· Pursed lip breathing

· Diaphragmatic breathing

· Airway clearance

· Cough and deep breathing

· Chest physiotherapy

· Nutritional therapy

· Most COPD pts are underweight
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