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II pneumocytes proliferate to replace type I pneumocytes, 
reconstituting the alveolar lining. Endothelial restoration 
occurs through proliferation of uninjured capillary 
endothelium.

Non-cardiogenic pulmonary edema is caused by injury 
of the alveolar septa. Primary injury to the vascular 
endothelium or damage to alveolar epithelial cells (with 
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edema is an important feature of a serious and often fatal 
condition, acute respiratory distress syndrome (discussed  
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manifestation of severe ALI. Both ARDS and ALI are 
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tions including both pulmonary and systemic disorders 
(Table 15.2). In many cases, several predisposing conditions 
are present (e.g., shock, oxygen therapy, and sepsis). In 
other uncommon instances, ALI appears acutely in the 
absence of known triggers and follows a rapidly progressive 
clinical course, a condition known as acute interstitial 
pneumonia.
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Endothelial activation is an important early event. In some 
instances, endothelial activation is secondary to pneu
mocyte injury, which is sensed by resident alveolar 
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mediators such as tumor necrosis factor (TNF) that act 
on the neighboring endothelium. Alternatively, circulating 
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sepsis. Some of these mediators injure endothelial cells, 
while others (notably cytokines) induce endothelial cells 
to express increased levels of adhesion molecules, pro
coagulant proteins, and chemokines.
Adhesion and extravasation of neutrophils. Neutrophils adhere 
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reactive oxygen species, and cytokines. Experimental 
evidence suggest that neutrophil extracellular traps (NETs) 
are released and also contribute directly to lung damage. 
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The lesions in ARDS are not evenly distributed, and as 
a result there are typically areas that are stiff and poorly 
aerated and regions that have nearly normal levels of 
compliance and ventilation. Because poorly aerated regions 
continue to be perfused, there is a mismatch of ventilation 
and perfusion, a phenomenon that exacerbates the hypoxemia 
and cyanosis.

Epidemiologic studies have shown that ALI/ARDS is 
more common and has a worse prognosis in chronic alcohol
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Profound dyspnea and tachypnea herald ALI/ARDS, fol
lowed by increasing respiratory failure, hypoxemia, cyanosis, 

graphic examination. Hypoxemia may be refractory to oxygen 

tory acidosis can develop. Early in the course, the lungs 
become stiff due to loss of functional surfactant, leading to 
the need for intubation and high ventilatory pressures to 
maintain adequate gas exchange.

is common in acutely ill patients and continues to take a 

care. In a 2016 study of intensive care units in 50 countries, 
the incidence of ARDS was 10.4%, and mortality rates were 
35% for mild, 40% for moderate, and 46% for severe ARDS. 
The majority of deaths are attributable to sepsis, multiorgan 
failure, or severe lung injury. Most survivors recover pul
monary function, but in a minority of patients, the lung 

disease.

Obstructive lung diseases are characterized by an increase 

may affect any level of the respiratory tract. These are 
contrasted with restrictive diseases, which are characterized 
by reduced expansion of lung parenchyma and decreased 
total lung capacity. The clinical distinction between these 

diseases is based primarily on pulmonary function tests. In 
individuals with diffuse obstructive disorders, pulmonary 

forced expiration, usually expressed as forced expiratory 
volume at 1 second (FEV1) over forced ventilatory capacity 
(FVC). An FEV1/FVC ratio of less than 0.7 generally indicates 

caused by a variety of conditions (Table 15.3), each with 
characteristic pathologic changes and different mechanisms 

divisions between these entities are not “clean,” and many 
patients have diseases with overlapping features. By contrast, 
restrictive diseases are associated with proportionate 
decreases in both total lung capacity and FEV1, such that 
the FEV1/FVC ratio remains normal. Restrictive defects 
occur in two broad kinds of conditions: (1) chest wall disorders 
(e.g., severe obesity, pleural diseases, kyphoscoliosis, and 
neuromuscular diseases such as poliomyelitis) and (2) chronic 

 such as pneumoconioses 

Common obstructive lung diseases include chronic obstruc
tive pulmonary disease (COPD), asthma, and bronchiectasis 
(Table 15.3). COPD has two major clinicopathologic mani
festations, emphysema and chronic bronchitis, which are 
often found together in the same patient, almost certainly 
because they share the same major etiologic factor—cigarette 
smoking. While asthma is distinguished from chronic 
bronchitis and emphysema by the presence of reversible 
bronchospasm, some patients with otherwise typical asthma 
also develop an irreversible component (Fig. 15.5). Con
versely, some patients with otherwise typical COPD have 
a reversible component. Clinicians commonly label such 
patients as having COPD/asthma.
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