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Understanding a Cerebrospinal Fluid Analysis

A cerebrospinal fluid (CSF) analysis is a routine test used to determine the etiology of central nervous system (CNS) disorders
including bacterial meningitis. Antibiotics should be initiated as soon as possible when clinical suspicion for bacterial meningitis is
high regardless of whether a lumbar puncture (LP) and CSF analysis are able to be collected.? How should a CSF analysis be
interpreted?

What is in a CSF analysis?

The CSF collected from a LP is assessed by several tests including Gram stain, culture, polymerase chain reactions (PCR), and fluid
analysis. Unlike the other tests, a fluid analysis is unable to identify pathogens. However, differences in analysis components can be
used by clinicians alongside other diagnostic tools to differentiate between infectious (e.g., bacterial, viral, or fungal meningitis) and
non-infectious CNS disorders (e.g., subarachnoid hemorrhage or malignancy).3 Fluid analysis components that may suggest bacterial
infection are described below.

Table 1: Components of a CSF Analysis®*

Test Usual Range Comments
WBC 0—5 cells/yL Elevated in Pacterial men.ingitis (= 1OQ ceIIs/;.lL); lower WBC counts ma.y be seen ir.1 viral mer?ingitis.
Traumatic LPs contaminates CSF with peripheral blood; use correction calculations to adjust.

WBC Lymphocyte Bacterial meningitis is often associated with neutrophil predominance but this may also be seen in early
Differential predominance viral, fungal, and tuberculosis meningitis; eosinophilia may be seen in parasitic infections
CSF/Plasma 0.44 — 0.90 Reduced in bacterial meningitis. Comparing ratio of CSF to plasma glucose is important in patients with

Glucose Ratio ' ' peripheral hyperglycemia.
Protein <50 mg/dL Elevated in bacterial meningitis (21 — 2220 mg/dL)

Turbid CSF is suggestive of bacterial meningitis. Red color can indicate a traumatic tap and therefore

Cl . . . .
Color ear analysis should be interpreted with caution (see WBC)

Should antibiotics be continued if a CSF analysis is “negative”?

While several components of a CSF analysis may indicate infection and/or inflammation, the CSF analysis should not be used in
isolation to adjust antibiotic therapy. Specific pathogens (e.g., Listeria monocytogenes) or septic shock may lead to CSF findings not
classically suggestive of bacterial meningitis.® However, CSF analysis not suggestive of bacterial meningitis in addition to a negative
Gram stain, culture, and PCR should prompt re-evaluation of antimicrobial regimens.

Key Takeaway: A CSF analysis allows clinicians to evaluate for multiple competing etiologies prior to culture results

being available. Empiric antibiotics should be evaluated for discontinuation if a CSF analysis and other tests are not
consistent with bacterial meningitis.
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