806 pneumonia caused by a tumor or foreign body or suspected cavitary

disease. For outpatients, the clinical and radiologic assessments are
usually all that is done before treatment for CAP is started since most
laboratory results are not available soon enough to influence initial
management significantly. In certain cases, the availability of rapid
point-of-care outpatient diagnostic tests can be very important; for
example, rapid diagnosis of influenza virus infection can prompt
specific anti-influenza drug treatment and secondary prevention.
Etiologic Diagnosis The etiology of pneumonia usually cannot be
determined solely on the basis of clinical presentation. Except for CAP
patients admitted to the ICU, no data exist to show that treatment
directed at a specific pathogen is statistically superior to empirical
therapy. The benefit of establishing a microbial etiology can therefore
be questioned, particularly in light of the cost of diagnostic testing.
However, a number of reasons can be advanced for attempting an
etiologic diagnosis. Identification of an unexpected pathogen allows
narrowing of the initial empirical regimen, thereby decreasing antibiotic selection pressure and lessening the risk of resistance. Pathogens
with important public safety implications, such as Mycobacterium
tuberculosis and influenza virus, may be found in some cases. Finally,
without culture and susceptibility data, trends in resistance cannot be
followed accurately, and appropriate empirical therapeutic regimens
are harder to devise.

PART 8
Infectious Diseases

Gram’s Stain and Culture of Sputum The main purpose of the sputum
Gram’s stain is to ensure that a sample is suitable for culture. However,
Gram’s staining may also identify certain pathogens (e.g., S. pneumoniae,
S. aureus, and gram-negative bacteria) by their characteristic appearance.
To be adequate for culture, a sputum sample must have >25 neutrophils
and <10 squamous epithelial cells per low-power field. The sensitivity
and specificity of the sputum Gram’s stain and culture are highly variable.
Even in cases of proven bacteremic pneumococcal pneumonia, the yield
of positive cultures from sputum samples is ≤50%.
Some patients, particularly elderly individuals, may not be able to
produce an appropriate expectorated sputum sample. Others may
already have started a course of antibiotics that can interfere with
culture results at the time a sample is obtained. Inability to produce
sputum can be a consequence of dehydration, and the correction of
this condition may result in increased sputum production and a more
obvious infiltrate on chest radiography. For patients admitted to the
ICU and intubated, a deep-suction aspirate or bronchoalveolar lavage
sample (obtained either via bronchoscopy or non-bronchoscopically)
has a high yield on culture when sent to the microbiology laboratory as
soon as possible. Since the etiologies in severe CAP are somewhat different from those in milder disease (Table 153-2), the greatest benefit
of staining and culturing respiratory secretions is to alert the physician
of unsuspected and/or resistant pathogens and to permit appropriate
modification of therapy. Other stains and cultures (e.g., specific stains
for M. tuberculosis or fungi) may be useful as well.
Blood Cultures The yield from blood cultures, even when samples
are collected before antibiotic therapy, is disappointingly low. Only
5–14% of cultures of blood from patients hospitalized with CAP are
positive, and the most frequently isolated pathogen is S. pneumoniae.
Since recommended empirical regimens all provide pneumococcal
coverage, a blood culture positive for this pathogen has little, if any,
effect on clinical outcome. However, susceptibility data may allow
narrowing of antibiotic therapy in appropriate cases. Because of the
low yield and the lack of significant impact on outcome, blood cultures
are no longer considered de rigueur for all hospitalized CAP patients.
Certain high-risk patients—including those with neutropenia secondary to pneumonia, asplenia, complement deficiencies, chronic liver
disease, or severe CAP—should have blood cultured.
Urinary Antigen Tests Two commercially available tests detect pneumococcal and Legionella antigen in urine. The test for Legionella
pneumophila detects only serogroup 1, but this serogroup accounts for
most community-acquired cases of Legionnaires’ disease in the United
States. The sensitivity and specificity of the Legionella urine antigen
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test are as high as 90% and 99%, respectively. The pneumococcal urine
antigen test also is quite sensitive and specific (80% and >90%, respectively). Although false-positive results can be obtained with samples
from pneumococcus-colonized children, the test is generally reliable.
Both tests can detect antigen even after the initiation of appropriate
antibiotic therapy.
Polymerase Chain Reaction Polymerase chain reaction (PCR) tests,
which amplify a microorganism’s DNA or RNA, are available for a
number of pathogens. PCR of nasopharyngeal swabs has become the
standard for diagnosis of respiratory viral infection. In addition, PCR
can detect the nucleic acid of Legionella species, M. pneumoniae,
C. pneumoniae, and mycobacteria. In patients with pneumococcal
pneumonia, an increased bacterial load in whole blood documented by
PCR is associated with an increased risk of septic shock, the need for
mechanical ventilation, and death. Clinical availability of such a test
could conceivably help identify patients suitable for ICU admission.
Serology A fourfold rise in specific IgM antibody titer between
acute- and convalescent-phase serum samples is generally considered
diagnostic of infection with the pathogen in question. In the past,
serologic tests were used to help identify atypical pathogens as well
as selected unusual organisms such as Coxiella burnetii. Recently,
however, they have fallen out of favor because of the time required to
obtain a final result for the convalescent-phase sample.
Biomarkers A number of substances can serve as markers of severe
inflammation. The two currently in use are C-reactive protein (CRP)
and procalcitonin (PCT). Levels of these acute-phase reactants increase
in the presence of an inflammatory response, particularly to bacterial
pathogens. CRP may be of use in the identification of worsening disease or treatment failure, and PCT may play a role in determining the
need for antibacterial therapy. These tests should not be used on their
own but, when interpreted in conjunction with other findings from
the history, physical examination, radiology, and laboratory tests, may
help with antibiotic stewardship and appropriate management of seriously ill patients with CAP.

TREATMENT

Community-Acquired Pneumonia

SITE OF CARE
The cost of inpatient management exceeds that of outpatient
treatment by a factor of 20, and hospitalization accounts for most
CAP-related expenditures. Thus the decision to admit a patient with
CAP to the hospital has considerable implications. Certain patients
clearly can be managed at home, and others clearly require treatment in the hospital, but the choice is sometimes difficult. Tools that
objectively assess the risk of adverse outcomes, including severe
illness and death, can minimize unnecessary hospital admissions.
There are currently two sets of criteria: the Pneumonia Severity
Index (PSI), a prognostic model used to identify patients at low risk
of dying; and the CURB-65 criteria, a severity-of-illness score.
To determine the PSI, points are given for 20 variables, including age, coexisting illness, and abnormal physical and laboratory
findings. On the basis of the resulting score, patients are assigned
to one of five classes with the following mortality rates: class 1,
0.1%; class 2, 0.6%; class 3, 2.8%; class 4, 8.2%; and class 5, 29.2%.
Determination of the PSI is often impractical in a busy emergencydepartment setting because of the number of variables that must be
assessed. However, clinical trials demonstrate that routine use of the
PSI results in lower admission rates for class 1 and class 2 patients.
Patients in class 3 could ideally be admitted to an observation unit
until a further decision can be made.
The CURB-65 criteria include five variables: confusion (C); urea
>7 mmol/L (U); respiratory rate ≥30/min (R); blood pressure, systolic
≤90 mmHg or diastolic ≤60 mmHg (B); and age ≥65 years. Patients
with a score of 0, among whom the 30-day mortality rate is 1.5%, can
be treated outside the hospital. With a score of 2, the 30-day mortality rate is 9.2%, and patients should be admitted to the hospital.
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