COPD
COPD can be detected very early on as a reduced FEV1.  Smoking cessation prevents its progression.
COPD is characterized by reduced expiratory airflow during forced expiration.  Like asthma, it is 
episodic, with occassional bursts of cough and dyspnea.
COPD is an obstructive ventilatory defect (hence the name).
COPD comprises a number of diseases include emphysema, chronic bronchitis, and asthmatic 
bronchitis.
Emphysema is the progressive destruction of alveolar septae and capillaries, leading to airway 
enlargement and bullae.  The lung becomes less elastic, so there is reduced FEV1/FVC and 
hyperinflation.  Panacinar emphysema affects the lung bases and is seen with alpha-1 
antitrypsin deficiency.  Centriacinar emphysema (the more common form of emphysema) 
affects the lung apices and is seen with smoking.
Chronic Bronchitis is the chronic hypersecretion of mucus.  There is mucus gland hyperplasia and 
goblet cells metaplasia.  Airways become fibrotic and clogged with mucus.
Asthmatic Bronchitis is a fixed airflow obstruction with chronic mucus hypersecretion.  Asthma itself 
is not a type of COPD because it is episodic and reversible, but Asthmatic Bronchitis is a 
fixed, chronic form of asthma that is a type of COPD.  Airway smooth muscle hyperplasia.
Development of COPD
COPD is most often found in smokers.  There is a long asymptomatic period during which the 
FEV1 is mildly depressed.  Cessation of smoking during this period will reverse the decline 
in lung function.
When FEV1 <30% of normal, people develop dyspnea with daily activities.
Risk factors for COPD include smoking, age, airway hyperreactivity, and alpha-1 antitrypsin deficiency.

Some patients present as “pink puffers,” with hyperinflated thorax, thin build, dyspnea at rest, 
hyperventilation, and flushing.  Pink puffers are associated with emphysema.

Other patients present as “blue bloaters,” with obesity, sleep apnea, hypoventilation, hypercapnia, 
and hypoxemia.  Blue bloaters are associated with chronic bronchitis.

The earliest abnormality in COPD is airflow obstruction, either from low elastic recoil in 
emphysema, or from increased airway narrowing and mucus clogging in chronic and 
asthmatic bronchitis.  Airflow obstruction leads to V/Q mismatch hypoxemia and dynamic 
hyperinflation with exercise.  Over time this will lead to Cor Pulmonale.
Early in the disease there is just V/Q mismatch hypoxemia.  Later there may be hypoventilation 
hypoxemia as well, which is detected by the resultant hypercapnia.
Over time, the chronic alveolar hypoxia leads to remodeling and permanent pulmonary 
vasoconstriction and PAH.  This will lead to Cor Pulmonale.

Over time, the hyperinflation causes respiratory muscle fatigue, which the body adapts to by 
slightly hypoventilating.  This leads to hypoxemia and hypercapnia.  Chemoreceptors lose 
their sensitivity to this abnormality, and alveolar hypoventilation becomes fixed.
Flow-Volume Loop
The Flow-Volume Loop in COPD has a characteristic curvilinear shape.
(Raymond removed graphs of flow vs volume in COPD.
Protease Imbalance Theory of Emphysema
Both Panacinar and Cetriacinar forms of emphysema are probably mediated by protease activity.
In Panacinar emphysema, a deficiency of alpha-1 antitrypsin (which normally breaks down 
proteases) predisposes people to early onset emphysema.

In Centriacinar emphysema, cigarette smoking causes accumulation of macrophages and PMNs 
that secrete proteases.

Proteases may also be important in the development of chronic bronchitis, because proteases from 
macrophages and PMNs stimulate mucus cell metaplasia and mucus gland hyperplasia.
Thus, proteases provide a unifying theory for the common forms of COPD.

(Raymond removed images of emphysema pathology.)




Random note:  Why V/Q mismatch causes hypoxemia
Just remember that because of the alinearity of the oxyhemoglobin dissociation curve, the blood 
that is already perfused has very little additional ability to carry oxygen.  Perfused blood is 
maximally saturated.  So perfused blood can’t compensate for low V/Q areas, and PO2 will 
be dominated by the low V/Q areas.
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