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Outpatients
1. Previously healthy and no antibiotics in past 3 months
• A macrolide (clarithromycin [500 mg PO bid] or azithromycin [500 mg
PO once, then 250 mg qd]) or
• Doxycycline (100 mg PO bid)
2. Comorbidities or antibiotics in past 3 months: select an alternative from a
different class
• A respiratory fluoroquinolone (moxifloxacin [400 mg PO qd],
gemifloxacin [320 mg PO qd], levofloxacin [750 mg PO qd]) or
• A β-lactam (preferred: high-dose amoxicillin [1 g tid] or amoxicillin/
clavulanate [2 g bid]; alternatives: ceftriaxone [1–2 g IV qd], cefpodoxime
[200 mg PO bid], cefuroxime [500 mg PO bid]) plus a macrolidea
3. In regions with a high rate of “high-level” pneumococcal macrolide
resistance,b consider alternatives listed above for patients with
comorbidities.
Inpatients, Non-ICU
• A respiratory fluoroquinolone (e.g., moxifloxacin [400 mg PO or IV qd] or
levofloxacin [750 mg PO or IV qd])
• A β-lactamc (e.g., ceftriaxone [1–2 g IV qd], ampicillin [1–2 g IV q4–6h],
cefotaxime [1–2 g IV q8h], ertapenem [1 g IV qd]) plus a macrolided
(e.g., oral clarithromycin or azithromycin [as listed above] or IV azithromycin
[1 g once, then 500 mg qd])
Inpatients, ICU
• A β-lactame (e.g., ceftriaxone [2 g IV qd], ampicillin-sulbactam [2 g IV q8h],
or cefotaxime [1–2 g IV q8h]) plus either azithromycin or a fluoroquinolone
(as listed above for inpatients, non-ICU)
Special Concerns
If Pseudomonas is a consideration:
• An antipseudomonal β-lactam (e.g., piperacillin/tazobactam [4. 5 g IV q6h],
cefepime [1–2 g IV q12h], imipenem [500 mg IV q6h], meropenem [1 g IV
q8h]) plus either ciprofloxacin (400 mg IV q12h) or levofloxacin (750 mg IV
qd)
• The above β-lactams plus an aminoglycoside (amikacin [15 mg/kg qd] or
tobramycin [1. 7 mg/kg qd]) plus azithromycin
• The above β-lactamsf plus an aminoglycoside plus an antipneumococcal
fluoroquinolone
If CA-MRSA is a consideration:
• Add linezolid (600 mg IV q12h) or vancomycin (15 mg/kg q12h initially,
with adjusted doses)

Infectious Diseases

Doxycycline (100 mg PO bid) is an alternative to the macrolide. bMICs of >16 μg/mL
in 25% of isolates. cA respiratory fluoroquinolone should be used for penicillin-allergic
patients. dDoxycycline (100 mg IV q12h) is an alternative to the macrolide. eFor penicillin-
allergic patients, use a respiratory fluoroquinolone and aztreonam (2 g IV q8h). fFor
penicillin-allergic patients, substitute aztreonam.

a

Abbreviations: CA-MRSA, community-acquired methicillin-resistant Staphylococcus aureus;
ICU, intensive care unit.

Once the etiologic agent(s) and susceptibilities are known, therapy may be altered to target the specific pathogen(s). However,
this decision is not always straightforward. If blood cultures yield
S. pneumoniae sensitive to penicillin after 2 days of treatment with
a macrolide plus a β-lactam or with a fluoroquinolone alone, should
therapy be switched to penicillin alone? The concern here is that a
β-lactam alone would not be effective in the potential 15% of cases
with atypical co-infection. No standard approach exists. In all cases,
the individual patient and the various risk factors must be considered.
Management of bacteremic pneumococcal pneumonia also is
controversial. Data from nonrandomized studies suggest that combination therapy (especially macrolide/β-lactam) is associated with
a lower mortality rate than monotherapy, particularly in severely ill
patients. The exact reason is unknown, but possible explanations
include an additive or synergistic antibacterial effect, antimicrobial
tolerance, atypical co-infection, or the immunomodulatory effects
of the macrolides.
For CAP patients admitted to the ICU, the risk of infection with
P. aeruginosa or CA-MRSA is increased. Empirical coverage should
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be considered when a patient has risk factors or a Gram’s stain
suggestive of these pathogens (Table 153–5). If CA-MRSA is suspected, either linezolid or vancomycin can be added to the initial
empirical regimen; however, there is increasing concern about
vancomycin’s loss of potency against MRSA, poor penetration into
epithelial lining fluid, and lack of effect on toxin production relative to linezolid.
Although hospitalized patients have traditionally received
initial therapy by the IV route, some drugs—particularly the
fluoroquinolones—are very well absorbed and can be given orally
from the outset to select patients. For patients initially treated IV,
a switch to oral treatment is appropriate as long as the patient can
ingest and absorb the drugs, is hemodynamically stable, and is
showing clinical improvement.
The duration of treatment for CAP has generated considerable
interest. Patients were previously treated for 10–14 days, but studies with fluoroquinolones and telithromycin suggest that a 5-day
course is sufficient for otherwise uncomplicated CAP. Even a single
dose of ceftriaxone has been associated with a significant cure
rate. A longer course may be required for patients with bacteremia,
metastatic infection, or infection with a virulent pathogen such as P.
aeruginosa or CA-MRSA.
GENERAL CONSIDERATIONS
In addition to appropriate antimicrobial therapy, certain general
considerations apply in dealing with CAP, HCAP, or HAP/VAP.
Adequate hydration, oxygen therapy for hypoxemia, and assisted
ventilation when necessary are critical to successful treatment.
Patients with severe CAP who remain hypotensive despite fluid
resuscitation may have adrenal insufficiency and may respond to
glucocorticoid treatment. The value of adjunctive therapy, such as
glucocorticoids, statins, and angiotensin-converting enzyme inhibitors, remains unproven in the management of CAP.
Failure to Improve Patients slow to respond to therapy should be
reevaluated at about day 3 (sooner if their condition is worsening
rather than simply not improving), and several possible scenarios
should be considered. A number of noninfectious conditions mimic
pneumonia, including pulmonary edema, pulmonary embolism,
lung carcinoma, radiation and hypersensitivity pneumonitis, and
connective tissue disease involving the lungs. If the patient truly
has CAP and empirical treatment is aimed at the correct pathogen, lack of response may be explained in a number of ways. The
pathogen may be resistant to the drug selected, or a sequestered
focus (e.g., lung abscess or empyema) may be blocking access of
the antibiotic(s) to the pathogen. The patient may be getting either
the wrong drug or the correct drug at the wrong dose or frequency
of administration. Another possibility is that CAP is the correct diagnosis but an unsuspected pathogen (e.g., CA-MRSA, M. tuberculosis,
or a fungus) is the cause. Nosocomial superinfections—both pulmonary and extrapulmonary—are other possible explanations for a
patient’s failure to improve or deterioration. In all cases of delayed
response or deteriorating condition, the patient must be carefully
reassessed and appropriate studies initiated, possibly including
such diverse procedures as CT or bronchoscopy.
Complications As in other severe infections, common complications
of severe CAP include respiratory failure, shock and multiorgan failure, coagulopathy, and exacerbation of comorbid illnesses. Three
particularly noteworthy conditions are metastatic infection, lung
abscess, and complicated pleural effusion. Metastatic infection
(e.g., brain abscess or endocarditis) is very unusual and will require
a high degree of suspicion and a detailed workup for proper treatment. Lung abscess may occur in association with aspiration or
with infection caused by a single CAP pathogen, such as CA-MRSA,
P. aeruginosa, or (rarely) S. pneumoniae. Aspiration pneumonia
is typically a polymicrobial infection involving both aerobes and
anaerobes. A significant pleural effusion should be tapped for
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