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As a direct result of advances in basic research, new therapies have
transformed CF from a disease typically leading to death in early childhood to a condition with frequent survival well into the fourth decade
of life. It has also become increasingly clear that specified approaches
to patient management can have an impact on overall prognosis.
For example, standardization of clinical intervention throughout the
United States has led to remarkable benefit among the CF population.
Well-defined measures for outpatient care are now established, including thresholds for hospital admission, antibiotic regimens, nutritional
guidelines, periodicity of diagnostic tests, and other clinical parameters. These therapeutic recommendations have become standardized
throughout approximately 110 specialized CF care centers and 55
affiliated programs. The initiative has improved endpoints such as
weight gain, body mass index, and pulmonary function. Information
regarding standardized protocols for CF therapy can be accessed
at (www.cff.org/treatments/cfcareguidelines/) or through a number of
excellent reviews.
Newborn screening for CF is now universal throughout the United
States, most of the Canadian provinces, Australia, New Zealand, and
much of Europe, and will facilitate early CF intervention. Based on
data indicating that early nutritional and other therapies can be beneficial, newborn diagnosis is expected to significantly promote health
in the CF population. Export of quality control measures and novel
therapeutics worldwide has become an increasing imperative. For
example, median survival of individuals with CF is less than 20 years
in much of Central and South America (compared to ~40 years in the
United States and Canada), and efforts to apply state-of-the-art management to underdiagnosed and underserved CF patient populations
are expected to improve outcome and mitigate CF health disparities
in the future.
Video 313-1 Initial video sequences describe establishment of
the normal periciliary fluid layer bathing the surface airway epithelium, with spheres representing chloride and bicarbonate ions
secreted through CFTR and across the apical (mucosal) respiratory
surface. Later video sequences depict failure of CFTR anion transport
and resulting depletion of the periciliary layer, “plastering” of cilia
against the mucosal surface, and accumulation of mucus in the airway
with resulting bacterial infection. (Video courtesy of the Cystic Fibrosis
Foundation.)
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PATHOGENESIS
Airflow limitation, the major physiologic change in COPD, can result
from both small airway obstruction and emphysema. As described
below, small airways may become narrowed by cells (hyperplasia and
accumulation), mucus, and fibrosis. Of note, activation of transforming growth factor β (TGF-β) contributes to airway fibrosis, while
lack of TGF-β may contribute to parenchymal inflammation and
emphysema. Largely due to greater similarity of animal air spaces than
airways to humans, we know more about mechanisms involved in
emphysema than small airway obstruction.
The dominant paradigm of the pathogenesis of emphysema comprises four interrelated events (Fig. 314-1): (1) Chronic exposure to
cigarette smoke leads to inflammatory and immune cell recruitment
within the terminal air spaces of the lung. (2) These inflammatory cells
release elastolytic and other proteinases that damage the extracellular
matrix of the lung. (3) Structural cell death (endothelial and epithelial
cells) occurs directly through oxidant-induced cigarette smoke damage and senescence as well as indirectly via proteolytic loss of matrix
attachment. (4) Ineffective repair of elastin and other extracellular
matrix components result in air space enlargement that defines pulmonary emphysema.
THE ELASTASE:ANTIELASTASE HYPOTHESIS
Elastin, the principal component of elastic fibers, is a highly stable
component of the extracellular matrix that is critical to the integrity
of the lung. The elastase:antielastase hypothesis proposed in the mid1960s states that the balance of elastin-degrading enzymes and their
inhibitors determines the susceptibility of the lung to destruction
resulting in air space enlargement. This hypothesis was based on the
clinical observation that patients with genetic deficiency in α1 antitrypsin (α1AT), the inhibitor of the serine proteinase neutrophil elastase,
were at increased risk of emphysema, and that instillation of elastases,
including neutrophil elastase, into experimental animals results in
emphysema. The elastase:antielastase hypothesis remains a prevailing
mechanism for the development of emphysema. However, a complex
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Chronic obstructive pulmonary disease (COPD) is defined as a disease
state characterized by airflow limitation that is not fully reversible
(http://www.goldcopd.com/). COPD includes emphysema, an anatomically defined condition characterized by destruction and enlargement
of the lung alveoli; chronic bronchitis, a clinically defined condition
with chronic cough and phlegm; and small airways disease, a condition in which small bronchioles are narrowed. COPD is present only if
chronic airflow obstruction occurs; chronic bronchitis without chronic
airflow obstruction is not included within COPD.
COPD is the third leading cause of death and affects >10 million
persons in the United States. COPD is also a disease of increasing
public health importance around the world. Estimates suggest that
COPD will rise from the sixth to the third most common cause of
death worldwide by 2020.
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Figure 314-1 Pathogenesis of emphysema. Upon long-term exposure to cigarette smoke, inflammatory cells are recruited to the lung;
they release proteinases in excess of inhibitors, and if repair is abnormal,
this leads to air space destruction and enlargement or emphysema.
ECM, extracellular matrix; MMP, matrix metalloproteinase.
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