
90%), (2) decreased glucose concentration (<2.2 mmol/L [<40
mg/dL] and/or CSF/serum glucose ratio of <0.4 in ∼60%), (3)
increased protein concentration (>0.45 g/L [>45 mg/dL] in 90%), and
(4) increased opening pressure (>180 mmH2O in 90%). CSF
bacterial cultures are positive in >70% of patients, and CSF Gram’s
stain demonstrates organisms in >60%.

CSF glucose concentrations <2.2 mmol/L (<40 mg/dL) are
abnormal, and a CSF glucose concentration of zero can be seen in
bacterial meningitis. Use of the CSF/serum glucose ratio corrects for
hyperglycemia that may mask a relative decrease in the CSF
glucose concentration. The CSF glucose concentration is low when
the CSF/serum glucose ratio is <0.6. A CSF/serum glucose ratio
<0.4 is highly suggestive of bacterial meningitis but may also be
seen in other conditions, including fungal, tuberculous, and
carcinomatous meningitis. It takes from 30 min to several hours for
the concentration of CSF glucose to reach equilibrium with blood
glucose levels; therefore, administration of 50 mL of 50% glucose
(D50) prior to LP, as commonly occurs in emergency room settings,
is unlikely to alter CSF glucose concentration significantly unless
more than a few hours have elapsed between glucose administration
and LP.

There are a number of CSF multiplex PCR pathogen assays that
detect the nucleic acid of S. pneumoniae, N. meningitidis,
Escherichia coli, L. monocytogenes, H. influenzae, and S. agalactiae
(group B streptococci). Although these PCR assays have a rapid
turnaround time, the sensitivity and specificity for bacterial meningeal
pathogens is not known. Almost all patients with bacterial meningitis
will have neuroimaging studies performed during the course of their
illness. MRI is preferred over CT because of its superiority in
demonstrating areas of cerebral edema and ischemia. In patients
with bacterial meningitis, diffuse meningeal enhancement is often
seen after the administration of gadolinium. Meningeal enhancement
is not diagnostic of meningitis but occurs in any CNS disease
associated with increased blood-brain barrier permeability.

Petechial skin lesions, if present, should be biopsied. The rash of
meningococcemia results from the dermal seeding of organisms with


