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Management for Bacterial Meningitis in Adults

Dong Hoon Shin, MD, PhD, Young Hee Sung, MD

Department of Neurology, Gachon University Gil Medical Center, Incheon, Korea

Acute bacterial meningitis is one of life-threatening neurological emergencies. Early diagnosis and effective antibiotic treatment remain
as the cornerstone of successful management for bacterial meningitis. Examination of cerebrospinal fluid by lumbar puncture is an un-
disputable part of assessment for patients who present with symptoms and signs of meningitis unless the procedure is contraindicated
by reasons of clinical safety. Gram-stain, culture of bacteria, latex agglutination, and polymerase chain reaction are important tests for
detecting causative microorganism. After collecting samples from patient, clinician should start empirical antimicrobial therapy immedi-
ately. After identifying the causative microorganism, appropriate antimicrobial agents and duration of therapy should be decided after
considering many factors such as information about the microorganism, including its emerging pattern of resistance, environmental fac-
tors, host factors including age, sex, site of infection, and underlying disease. This article reviews the general therapeutic principles with
the goal to give treatment recommendations for bacterial infections in the central nervous system.
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Vancomycin+moxifloxacin’

Vancomycin+3 generation cephalosporin’
Vancomycin+moxifloxacin’
~+trimethoprim/sulfamethoxazole’
Vancomycin+moxifloxacin’
~+trimethoprim/sulfamethoxazole’

Vancomycin+aztreonam', carbapenem!, or

Table 1. Antibiotics recommended for empirical therapy in suspected bacterial meningitis
Recommended agents

Vancomycin+3rd generation
cephalosporin +ampicillin
ciprofloxacin

Group of patients

Vancomycin+3rd generation

Immunocompetent
cephalosporin”-+ampicillin

Age, 18 to 50 year old

Age, > 50 year old

Alcoholism, debilitating diseases, and
Vancomycin+anti-pseudomonal

cellular immune dysfunction
Post-neurosurgery, post-head trauma, or

ventriculoperitoneal shunt

cephalosporins®
"Cefotaxime, ceftriaxone; rifampin can be added to these drugs in suspected cases to have penicillin- or cephalosporin-resistance.

"Alternative for 3" generation cephalosporin.

*Alternative for ampicillin.

SCefepime, ceftazidime.
IMeropenem, imipenem.
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Table 2. Recommendations for specific antimicrobial therapy in bacterial meningitis

Microorganism, susceptibility

Standard therapy

Alternative therapies

Streptococcus pneumoniae
Penicillin
MIC<0.1 pg/mL
MIC=0.1 pg/mL
Ceftriaxone or cefotaxime
MIC <1.0 pg/mL
MIC >1.0 pg/mL
Neisseria meningitidlis
Penicillin MIC
<0.1 pg/mL
>0.1 pg/mL
Listeria monocytogenes

Streptococcus agalactiae

Escherichia coli and other
Enterobacteriaceae’

Pseudomonas aeruginosa®
Haemophilus influenzae
Ampicillin susceptible

Ampicillin resistant
Staphylococcus aureus
Methicillin susceptible
Methicillin resistant
Enterococcus spp.
Ampicillin susceptible
Ampicillin resistant
Ampicillin and vancomycin resistant

Penicillin G or ampicillin

3,,-generation cephalosporin™
Vancomycin plus a third-generation cephalosporin™’

Penicillin G or ampicillin

3,5 generation cephalosporin’

Ampicilline or penicillin G/

Ampicillin or penicillin G/
3,-generation cephalosporin

Cefepime or ceftazidime!
Ampicillin
3,4-generation cephalosporin

Nafcillin or oxacillin
Vancomycin

Ampicillin plus gentamicin™*

3,5 generation cephalosporin’

Fluoroguinolone’, cefepime, Meropenem®
Fluoroquinolone’

3,-generation cephalosporin’
Fluoroquinolone, meropenem

Trimethoprim sulfamethoxazole,
meropenem

3,4 generation cephalosporin’

Aztreonam, fluoroquinolone, meropenem,
trimethoprimsulfamethoxazole, ampicillin

Aztreoname, ciprofloxacine, meropenem'

3,,-generation cephalosporin’, cefepime,
fluoroguinolone

Cefepime, fluoroquinolone

Vancomycin, meropenem
linezolid, Trimethoprim-sulfamethoxazole

Vancomycin plus gentamicin™*

Linezolid

"Ceftriaxone or cefotaxime.

"Rifampin is recommended to be added in combination with these drugs.

‘Moxifloxacin.

‘Imipenem also could be considered. However imipenem more likely to cause seizure than meropenem.
Iaddition of an aminoglycoside should be considered.
“Choice of a specific antimicrobial agent must be guided by in vitro susceptibility test results.

"Susceptibility test should include the presence of high-level resistance to gentamicin (>500 pg/mL) and streptomycin (2,000 pg/mL). Optimal
synergistic antimicrobial therapy is not available for enterococci with high-level resistance to both gentamicin and streptomycin.
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