combination of an unprotected airway (e.g., in patients with alcohol
or drug overdose or a seizure disorder) and significant gingivitis
constitutes the major risk factor. Anaerobic pneumonias are often
complicated by abscess formation and by significant empyemas or
parapneumonic effusions.
S. aureus pneumonia is well known to complicate influenza infection. However, MRSA has been reported as the primary etiologic
agent of CAP. While this entity is still relatively uncommon, clinicians must be aware of its potentially serious consequences, such
as necrotizing pneumonia. Two important developments have led
to this problem: the spread of MRSA from the hospital setting to
the community and the emergence of genetically distinct strains of
MRSA in the community. The former circumstance is more likely
to result in HCAP, whereas the novel community-acquired MRSA
(CA-MRSA) strains may infect healthy individuals with no association with health care.
Unfortunately, despite a careful history and physical examination as
well as routine radiographic studies, the causative pathogen in a case of
CAP is difficult to predict with any degree of certainty; in more than
one-half of cases, a specific etiology is never determined. Nevertheless,
epidemiologic and risk factors may suggest the involvement of certain
pathogens (Table 153-3).

TABLE 153-3 E pidemiologic Factors Suggesting Possible Causes of
Community-Acquired Pneumonia
Factor
Alcoholism

COPD and/or smoking

Structural lung disease
(e.g., bronchiectasis)
Dementia, stroke, decreased
level of consciousness
Lung abscess
Travel to Ohio or St. Lawrence
river valleys
Travel to southwestern United
States
Travel to Southeast Asia
Stay in hotel or on cruise ship
in previous 2 weeks
Local influenza activity
Exposure to bats or birds
Exposure to birds
Exposure to rabbits
Exposure to sheep, goats,
parturient cats

Possible Pathogen(s)
Streptococcus pneumoniae, oral anaerobes,
Klebsiella pneumoniae, Acinetobacter spp.,
Mycobacterium tuberculosis
Haemophilus influenzae, Pseudomonas
aeruginosa, Legionella spp., S. pneumoniae,
Moraxella catarrhalis, Chlamydia pneumoniae
P. aeruginosa, Burkholderia cepacia,
Staphylococcus aureus
Oral anaerobes, gram-negative enteric
bacteria
CA-MRSA, oral anaerobes, endemic fungi,
M. tuberculosis, atypical mycobacteria
Histoplasma capsulatum
Hantavirus, Coccidioides spp.
Burkholderia pseudomallei, avian influenza
virus
Legionella spp.
Influenza virus, S. pneumoniae, S. aureus
H. capsulatum
Chlamydia psittaci
Francisella tularensis
Coxiella burnetii

Abbreviations: CA-MRSA, community-acquired methicillin-resistant Staphylococcus aureus;
COPD, chronic obstructive pulmonary disease.
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CLINICAL MANIFESTATIONS
CAP can vary from indolent to fulminant in presentation and from
mild to fatal in severity. Manifestations of progression and severity
include both constitutional findings and those limited to the lung and
associated structures. In light of the pathobiology of the disease, many
of the findings are to be expected.
The patient is frequently febrile with tachycardia or may have a
history of chills and/or sweats. Cough may be either nonproductive
or productive of mucoid, purulent, or blood-tinged sputum. Gross
hemoptysis is suggestive of CA-MRSA pneumonia. Depending on
severity, the patient may be able to speak in full sentences or may be
very short of breath. If the pleura is involved, the patient may experience pleuritic chest pain. Up to 20% of patients may have gastrointestinal symptoms such as nausea, vomiting, and/or diarrhea. Other
symptoms may include fatigue, headache, myalgias, and arthralgias.
Findings on physical examination vary with the degree of pulmonary consolidation and the presence or absence of a significant pleural
effusion. An increased respiratory rate and use of accessory muscles of
respiration are common. Palpation may reveal increased or decreased
tactile fremitus, and the percussion note can vary from dull to flat,
reflecting underlying consolidated lung and pleural fluid, respectively.
Crackles, bronchial breath sounds, and possibly a pleural friction rub
may be heard on auscultation. The clinical presentation may not be so
obvious in the elderly, who may initially display new-onset or worsening confusion and few other manifestations. Severely ill patients may
have septic shock and evidence of organ failure.

CHAPTER 153 Pneumonia

EPIDEMIOLOGY
More than 5 million CAP cases occur annually in the United States;
usually, 80% of the affected patients are treated as outpatients and 20%
as inpatients. The mortality rate among outpatients is usually ≤1%,
whereas among hospitalized patients the rate can range from ∼12%
to 40%, depending on whether treatment is provided in or outside of
the intensive care unit (ICU). CAP results in more than 1.2 million
hospitalizations and more than 55,000 deaths annually. The overall
yearly cost associated with CAP is estimated at $12 billion. The incidence rates are highest at the extremes of age. The overall annual rate
in the United States is 12 cases/1000 persons, but the figure increases
to 12–18/1000 among children <4 years of age and to 20/1000 among
persons >60 years of age.

The risk factors for CAP in general and for pneumococcal pneu- 805
monia in particular have implications for treatment regimens. Risk
factors for CAP include alcoholism, asthma, immunosuppression,
institutionalization, and an age of ≥70 years. In the elderly, factors
such as decreased cough and gag reflexes as well as reduced antibody
and Toll-like receptor responses increase the likelihood of pneumonia.
Risk factors for pneumococcal pneumonia include dementia, seizure
disorders, heart failure, cerebrovascular disease, alcoholism, tobacco
smoking, chronic obstructive pulmonary disease, and HIV infection.
CA-MRSA pneumonia is more likely in patients with skin colonization
or infection with CA-MRSA. Enterobacteriaceae tend to infect patients
who have recently been hospitalized and/or received antibiotic therapy
or who have comorbidities such as alcoholism, heart failure, or renal
failure. P. aeruginosa is a particular problem in patients with severe
structural lung disease, such as bronchiectasis, cystic fibrosis, or severe
chronic obstructive pulmonary disease. Risk factors for Legionella
infection include diabetes, hematologic malignancy, cancer, severe
renal disease, HIV infection, smoking, male gender, and a recent hotel
stay or ship cruise. (Many of these risk factors would now reclassify as
HCAP some cases that were previously designated CAP.)

DIAGNOSIS
When confronted with possible CAP, the physician must ask two
questions: Is this pneumonia, and, if so, what is the likely etiology?
The former question is typically answered by clinical and radiographic
methods, whereas the latter requires the aid of laboratory techniques.
Clinical Diagnosis The differential diagnosis includes both infectious and
noninfectious entities such as acute bronchitis, acute exacerbations of
chronic bronchitis, heart failure, pulmonary embolism, hypersensitivity
pneumonitis, and radiation pneumonitis. The importance of a careful
history cannot be overemphasized. For example, known cardiac disease
may suggest worsening pulmonary edema, while underlying carcinoma
may suggest lung injury secondary to irradiation.
Unfortunately, the sensitivity and specificity of the findings on
physical examination are less than ideal, averaging 58% and 67%,
respectively. Therefore, chest radiography is often necessary to differentiate CAP from other conditions. Radiographic findings may
include risk factors for increased severity (e.g., cavitation or multilobar involvement). Occasionally, radiographic results suggest an
etiologic diagnosis. For example, pneumatoceles suggest infection
with S. aureus, and an upper-lobe cavitating lesion suggests tuberculosis. CT may be of value in a patient with suspected postobstructive
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