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TABLE 90-4 Recommended Antimicrobial Therapy
for Acute Bacterial Meningitis
Microorganism*
Haemophilus influenzae type b
Neisseria meningitidis
Streptococcus pneumoniae
Listeria monocytogenes
Streptococcus agalactiae

Antimicrobial Therapy
Third-generation cephalosporin†
Third-generation cephalosporin†
Vancomycin plus a third-generation
cephalosporin†,‡
Ampicillin or penicillin G§
Ampicillin or penicillin G§

Modified from Tunkel AR, Hartman BJ, Kaplan, SL, et al: Practice guidelines for the
management of bacterial meningitis, Clin Infect Dis 39:1267–1284, 2004.
*Pathogen presumptively identified by positive Gram stain.
†
Cefotaxime or ceftriaxone.
‡
Some experts would add rifampin if dexamethasone is also given.
§
Addition of an aminoglycoside should be considered.

TABLE 90-5 EMPIRICAL THERAPY FOR PURULENT
MENINGITIS
PREDISPOSING FACTOR
Age
<1 mo
1-23 mo
2-50 yr
>50 yr
Immunocompromised state
Basilar skull fracture
Head trauma; after neurosurgery

TABLE 90-6 ANTIMICROBIAL THERAPY FOR
PATIENTS WITH MENINGITIS

ANTIMICROBIAL THERAPY
Ampicillin plus cefotaxime or ampicillin
plus an aminoglycoside
Vancomycin plus a third-generation
cephalosporin*†
Vancomycin plus a third-generation
cephalosporin*†‡
Vancomycin plus ampicillin plus a
third-generation cephalosporin*
Vancomycin plus ampicillin plus
cefepime or meropenem
Vancomycin plus a third-generation
cephalosporin*
Vancomycin plus ceftazidime, cefepime,
or meropenem

Modified from Tunkel AR, Hartman BJ, Kaplan, SL, et al: Practice guidelines for the
management of bacterial meningitis, Clin Infect Dis 39:1267–1284, 2004.
*Cefotaxime or ceftriaxone.
†
Some experts add rifampin if dexamethasone is also given.
‡
Add ampicillin if meningitis caused by Listeria monocytogenes is suspected.

the potential risk of herniation if a lumbar puncture is performed.
In this setting, emergency empirical antimicrobial therapy, and
adjunctive dexamethasone therapy (if indicated), after obtaining
blood cultures should be initiated before sending the patient to
the CT scanner.
Specific Antimicrobial Therapy for Meningitis
After the infecting meningeal pathogen is isolated and susceptibility testing results are known, antimicrobial therapy can be
modified for optimal treatment of patients with bacterial meningitis (Table 90-6). Recommended dosages of antimicrobial
agents for adults with infections of the CNS are shown in
Table 90-7.
One pathogen requires special discussion. Specific therapy for
pneumococcal meningitis depends on the in vitro susceptibility
of the organism to penicillin and the third-generation cephalosporins. Results of surveillance studies in the United States show
that the prevalence of penicillin-resistant S. pneumoniae ranges
from 25% to more than 50%; rates are as high as 60% in some
parts of Latin America and as high as 80% in some countries in
Asia. Penicillin can never be recommended as empirical therapy
in patients with suspected pneumococcal meningitis. As an
empirical regimen, the combination of vancomycin plus a thirdgeneration cephalosporin (i.e., cefotaxime or ceftriaxone) is

MICROORGANISM

THERAPY OF CHOICE

BACTERIA
Haemophilus influenzae
β-Lactamase negative
β-Lactamase positive
Neisseria meningitidis
Penicillin MIC <0.1 µg/mL
Penicillin MIC 0.1-1.0 µg/mL
Streptococcus pneumoniae
Penicillin MIC ≤0.06 µg/mL
Penicillin MIC ≥0.12 µg/mL
   Ceftriaxone or cefotaxime MIC
<1.0 µg/mL
   Ceftriaxone or cefotaxime MIC
≥1.0 µg/mL
Enterobacteriaceae†
Pseudomonas aeruginosa
Acinetobacter baumannii†
Listeria monocytogenes
Streptococcus agalactiae
Staphylococcus aureus
Methicillin-sensitive
Methicillin-resistant
Staphylococcus epidermidis

Ampicillin
Ceftriaxone or cefotaxime
Penicillin G or ampicillin
Ceftriaxone or cefotaxime
Penicillin G or ampicillin
Ceftriaxone or cefotaxime
Vancomycin* plus ceftriaxone or
cefotaxime
Ceftriaxone or cefotaxime
Ceftazidime‡ or cefepime‡
Meropenem
Ampicillin or penicillin G‡
Ampicillin or penicillin G‡
Nafcillin or oxacillin
Vancomycin*
Vancomycin*

SPIROCHETES
Treponema pallidum
Borrelia burgdorferi

Penicillin G
Ceftriaxone or cefotaxime

MYCOBACTERIA
Mycobacterium tuberculosis

Isoniazid + rifampin +
pyrazinamide + ethambutol

FUNGI
Cryptococcus neoformans
Coccidioides immitis
Histoplasma capsulatum
Candida species

Amphotericin B preparation§ +
flucytosine
Fluconazole
Liposomal amphotericin B
Amphotericin B preparation§ ±
flucytosine

MIC, Minimum inhibitory concentration.
*Addition of rifampin may be considered; see text for indications.
†
The choice of a specific antimicrobial agent must be guided by in vitro susceptibility
testing.
‡
Addition of an aminoglycoside should be considered.
§
Amphotericin B deoxycholate, liposomal amphotericin B, or amphotericin B lipid
complex.

recommended. After susceptibility studies of the isolated pneumococcus are performed, antimicrobial therapy can be modified
for optimal treatment (see Table 90-7).
Viral meningitis is usually a benign self-limited illness. Recovery of patients with HSV-2 meningitis is usually complete without
neurologic sequelae, and it is not clear whether antiviral treatment alters the course of mild meningitis.
The preferred antimicrobial regimen for the treatment of CNS
syphilis is intravenous aqueous crystalline penicillin G at a dosage
of 18 to 24 million units daily in divided doses every 4 hours
or by continuous infusion for 10 to 14 days. Alternatively, procaine penicillin (2.4 million units intramuscularly daily) plus
probenecid (500 mg orally four times daily), both for 10 to 14
days, can be used.
Parenteral antimicrobial therapy is usually needed to treat the
neurologic manifestations of Lyme disease, including meningitis.
The current recommendation is to treat most patients with Lyme
meningitis with intravenous ceftriaxone at a dosage of 2 g daily

