
SPECIAL REPORT
MENINGITIS IN ADULTS

and VZV and enteroviruses) may also 
be performed. 
Other investigations will include blood

cultures, meningococcal and
pneumococcal PCR on blood, serum
glucose to pair with CSF glucose and a
swab from the nasopharynx for
evidence of N.meningitidis. This swab is
useful for surveillance in case the CSF or
blood cultures are rendered sterile by
prior antibiotic use.
Typical CSF findings for viral and

bacterial meningitis as well as
encephalitis are compared in table 3,
below.

MANAGEMENT
As discussed earlier, for patients seen in
the community where there is a strong
suspicion of meningococcal disease
such as the presence of a rash or poor
prognostic markers such as signs of
sepsis, altered mental state or seizures,
or where a delay in transfer to hospital is
anticipated, antibiotics should be given
prior to admission.

Antibiotic treatment
Empirical antibiotic choice is outlined 
in table 4, opposite. Certain groups 
will benefit from cover for Listeria 
(which is rarely seen in younger people)
with additional ampicillin/amoxicillin.
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neuroimaging prior to lumbar puncture
are shown in table 2, p27. All other
patients should have lumbar puncture as
soon as possible.

The CSF cell count and Gram stain will
be the first results available after lumbar
puncture and can be key to diagnosis.
Typically if the CSF leukocyte count is 
< 5 x 106 cells/L this excludes meningitis.
Although approximately 1-2% of
patients with bacterial meningitis may
have a normal CSF white cell count. In
addition to the initial cell count the CSF
will also be cultured and analysed for
total protein and glucose concentrations.
PCR analysis for bacteria (S. pneumoniae
and N. meningitidis) and viruses (HSV

CONFIRMING DIAGNOSIS
The value of early lumbar puncture
cannot be stressed enough. This is key
to establishing a definitive diagnosis,
ensuring targeted treatment and
minimising risks of overtreatment. 
Ideally lumbar puncture should be

performed before giving antibiotics 
(this is advocated if it can be performed
within an hour of arrival at hospital) as
yield rapidly reduces with potentially
only 75% of lumbar punctures found to
give a positive culture four hours 
post iv antibiotics and none positive 
at eight hours.29
Real world logistics however mean

that many patients will have had
treatment started prior to lumbar
puncture. Therefore, if intravenous
antibiotics have already been
commenced, the lumbar puncture
should still be performed as soon as
possible, and preferably within four
hours. Advances in the availability of
bacterial CSF PCR may still establish the
aetiology in culture-negative cases.
However, this will not provide antibiotic
sensitivity for the organism. 
A significant factor in delayed lumbar

puncture is the delay in neuroimaging,
much of which may be unnecessary.29
This has proved an area of practice
resistant to change. Indications for

Table 3

Classical CSF features of the different causes of meningitis (from the UK joint specialist societies guideline on the management
of meningitis and meningococcal sepsis in immunocompetent adults) 3 

Opening pressure
(cm CSF)

Appearance

CSF WCC (cells/µL)

Predominant cell type

CSF protein (g/L)

CSF glucose (mmol)

CSF:plasma glucose ratio

CSF = cerebrospinal fluid; WCC = white cell count
Local laboratory ranges for biochemical tests should be consulted and may vary from those quoted here

A traumatic lumbar puncture will affect the results by falsely elevating the white cells due to excessive red cells. A common correction factor used is 1:1000

* Occasionally the CSF WCC may be normal 
** May be lymphocytic if antibiotics given before lumbar puncture (partially treated bacterial meningitis), or with certain bacteria e.g. Listeria monocytogenes
# May be neutrophilic in enteroviral meningitis (especially early in disease)
† May be neutrophils early on in the course of disease

Normal
12-20 

Clear

< 5

n/a

< 0.4

2.6-4.5

> 0.66

Bacterial
Raised

Turbid, cloudy,
purulent

Raised
(typically >100)*

Neutrophils**

Raised

Very low

Very low

Viral 
Normal/mildly
raised

Clear

Raised 
(typically 5-1,000)*

Lymphocytes#

Mildly raised 

Normal/slightly low

Normal/slightly low

Tuberculous
Raised

Clear or cloudy

Raised 
(typically 5-500)*

Lymphocytes†

Markedly raised

Very low

Very low

Fungal
Raised

Clear or cloudy

Raised 
(typically 5-500)*

Lymphocytes

Raised

Low

Low

‘Early lumbar
puncture is key to
establishing a
definitive diagnosis,
ensuring targeted
treatment and
minimising risks 
of overtreatment’


