
ers or technicians who are highly skilled in this diagnostic
methodology. An adequate Gram’s stain must have fewer than 25
epithelial cells per low-powered field. The finding of more than
10 gram-positive, lancet-shaped diplococci in a high-powered
field is a sensitive and specific predictor of pneumococcal pneu-
monia. Unfortunately, the Gram’s stain rarely will be helpful in
determining other causes of pneumonia. The IDSA Guidelines
recommend Gram’s stain, whereas the ATS considers Gram’s
stain optional.

Transtracheal aspiration or bronchial washings are a more
accurate means of obtaining specimens for Gram’s stain and cul-
ture, although this procedure rarely is indicated in the outpatient
setting. Overall, fewer than 50% of patients with CAP will be able
to produce sputum. Of these, one-half of the sputum specimens
obtained will be inadequate. When an adequate Gram’s stain is
obtained, however, it has a negative predictive value of 80% when
compared to a sputum culture. The blood culture is helpful in
about 15% of patients, while serology will establish the diagnosis
in 25% of patients.9,20 About 40% of sputum cultures will identify
a pathologic organism. Bronchoscopy and thoracentesis occasion-
ally may be necessary, but these procedures generally are reserved
for seriously ill patients, particularly those who require manage-
ment in the intensive care unit (ICU) setting.3,9,21

Signs and Symptoms. Especially in the elderly patient, the
signs and symptoms of pneumonia may be mimicked by many
disorders, including pulmonary embolism (PE), CHF, lung can-
cer, hypersensitivity pneumonitis, tuberculosis, chronic obstruc-
tive pulmonary disease (COPD), granulomatosis disease, and fun-
gal infections. A variety of drugs also can induce pulmonary dis-
ease. Cytotoxic agents; non-steroidal anti-inflammatory drugs
(NSAIDs); some antibiotics, including sulfonamides; and certain
antiarrhythmics (e.g., as amiodarone or tocainide), can mimic pul-
monary infection. In addition, common analgesics, including sali-
cylates, propoxyphene, and methadone, also may precipitate acute
respiratory symptoms. Such collagen vascular diseases as sys-
temic lupus erythematosus, polymyositis, and polyarteritis nodosa
may cause fever, cough, dyspnea, and pulmonary infiltrates,
thereby mimicking symptoms of pneumonia. Rheumatoid arthri-
tis can cause an interstitial lung disease, although it does not usu-
ally cause fever or alveolar infiltrates.

Initial Stabilization and Adjunctive Measures. Prompt,
aggressive, and adequate supportive care must be provided to
geriatric patients who present to the hospital with pneumonia. As
is the case with other serious conditions, supportive care fre-
quently must be performed in conjunction with the history, phys-
ical examination, and diagnostic testing. Among initial stabiliza-
tion measures, managing the airway and ensuring adequate
breathing, oxygenation, ventilation, and perfusion are of para-
mount importance.

Upon arrival to the hospital, oxygenation status should be
assessed immediately using pulse-oximetry. Patients with an
arterial oxygen saturation of less than 90% should receive sup-
plemental oxygen, and should be considered candidates for
admission, prompt evaluation, and treatment if the diagnosis is
confirmed. Arterial blood gases especially are helpful in patients

suspected of hypercarbia and respiratory failure. This laboratory
modality may be useful in patients with COPD, decreased mental
status, and fatigue. Patients with hypoxia who do not respond to
supplemental oxygen, as well as those with hypercarbia accom-
panied by respiratory acidosis, may be candidates for mechanical
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OUTPATIENTS

• Generally preferred are (not in any particular order): doxy-
cycline, a macrolide, or a fluoroquinolone.

• These agents have activity against the most likely 
pathogens in this setting, which include Streptococcus 
pneumoniae, Mycoplasma pneumoniae, and Chlamydia 
pneumoniae.

• Selection should be influenced by regional antibiotic sus-
ceptibility patterns for S. pneumoniae and the presence 
of other risk factors for drug-resistant S. pneumoniae.

• Penicillin-resistant pneumococci may be resistant to 
macrolides and/or doxycycline.

• For older patients or those with underlying disease, a fluo-
roquinolone may be a preferred choice; some authorities 
prefer to reserve fluoroquinolones for such patients.

HOSPITALIZED PATIENTS

• General medical ward

• Generally preferred are: an extended spectrum 
cephalosporin combined with a macrolide or a 
β-lactam/β-lactamase inhibitor combined with a 
macrolide or a fluoroquinolone (alone).

INTENSIVE CARE UNIT

• Generally preferred are: an extended spectrum 
cephalosporin or β-lactam/β-lactamase inhibitor plus 
either a fluoroquinolone or macrolide.

ALTERNATIVES OR MODIFYING FACTORS 

• Structural lung disease: antipseudomonal agents 
(piperacillin, piperacillin-tazobactam, imipenem, or 
cefepime) plus a fluoroquinolone (including high-dose 
ciprofloxacin)

• β-lactam allergy: fluoroquinolone ± clindamycin

• Suspected aspiration: fluoroquinolone with or without clin-
damycin, metronidazole, or a β-lactam/β-lactamase 
inhibitor

Note: β-lactam/β-lactamase inhibitor: ampicillin-sulbactam or 
piperacillin-tazobactam. Extended-spectrum cephalosporin: cefo-
taxime or ceftriaxone. Fluoroquinolone: gatifloxacin, levofloxacin, 
moxifloxacin, or other fluoroquinolone with enhanced activity 
against S. pneumoniae (for aspiration pneumonia, some fluoro-
quinolones show in vitro activity against anaerobic pulmonary 
pathogens, although there are no clinical studies to verify in vivo).
Macrolide: azithromycin, clarithromycin, or erythromycin ± with or
without.

Table 2. IDSA — Year 2000 Guidelines.
Empirical Selection of Antimicrobial Agents
for Treating Patients with CAP


