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Bacterial meningitis is an uncommon, yet
highly worrisome, diagnosis. It is a source

of anxiety for patients and their physicians alike,
representing a very high-risk situation: it is rare,
but potentially lethal if missed. Even if recog-
nized, the mortality rate for bacterial meningitis
is 25%.1

The exact number of bacterial meningitis
cases is difficult to establish due to inconsisten-

cies in reporting and in the way that such statis-
tics are kept by Health Canada and the Canadian
Laboratory Centre for Disease Control (LCDC).
The incidence is likely in the range of 2.5 to five
cases per 100,000 people in the general popula-
tion.

This article will review the various presenta-
tions of bacterial meningitis, keys to its diagno-
sis, and the initial investigations and treatment
necessary when the diagnosis is considered.
Other types of meningitis, such as viral, fungal
and non-infectious causes, will not be discussed
in detail and will be mentioned only when they
are of direct relevance to bacterial meningitis.

Presentation
The good news is, despite changes in organisms
and therapy, the clinical presentation of bacteri-
al meningitis has changed little in our lifetimes.
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The bad news is, this means that meningitis is just
as complex and elusive to clinically diagnose as
ever before.

Fever is the most common presenting sign in all
ages and is present in over 85% of cases.2

Fortunately, fever is rarely the only sign or symp-
tom of bacterial meningitis and is often accompa-
nied by headache, vomiting, neck stiffness, altered
mental status or seizures. It is important to recog-
nize that the presenting signs and symptoms may
vary greatly between adults and children (Table 1).
Rash is frequently present, particularly in the case
of meningicoccal infection. Classically, this rash is
purpuric or petechial in nature and occurs in over
half of adults with meningicoccal disease.
However, about one-quarter of children with
meningococcal infections develop a maculopapular
rash that precedes the development of petechiae or
purpura.2

The onset of bacterial meningitis is classically
thought of as rapid and fulminant. The onset,
however, is commonly more gradual and may
occur over days.1,3 Thus, it is not possible to reli-
ably distinguish between bacterial and viral
meningitis based on the clinical presentation
alone.

Since the presentation of bacterial meningitis
is often not classical, it is important to maintain a
high index of suspicion (Table 2). As meningitis
is often spread hematogenously from a remote
site, a search for associated sources of infection is
important in any patient with suspected meningi-
tis. For instance, the patient with pneumococcal
meningitis may have a lobar pneumonia as the
initial infectious source. While finding such foci
may not alter the initial management significant-
ly, it may offer a clue as to the causative organ-
ism.
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Summary

Early Recognition and Management of Meningitis

• Despite changes in organisms and therapy, the clinical presentation of bacterial meningitis has
changed little in our lifetimes.

• Fever is the most common presenting sign in all ages, and is present in over 85% of cases.

• The onset of bacterial meningitis is classically thought of as rapid and fulminant. The onset, however,
is often more gradual and may occur over days.

• The diagnosis of bacterial meningitis begins with clinical suspicion and is confirmed with laboratory
testing. Unfortunately for clinicians, there is no one test that is 100% sensitive and specific for its
diagnosis.

• As technology improves and more rapid techniques are developed, polymerase chain reaction may
play a greater role in the diagnosis of bacterial meningitis.

• While direct testing of cerebrospinal fluid is the most accurate way to confirm the diagnosis of bacterial
meningitis, blood cultures can identify the causative organism in the majority of patients.

• Initial therapy for suspected bacterial meningitis is almost always empiric and is guided by a knowledge
of the most likely organisms, as well as the incidence of antibiotic resistance in the local population.

• The most common organisms responsible for bacterial meningitis remain Streptococcus
pneumoniae, Neisseria meningitidis and Hemophilus influenzae.



Some patients are predisposed to developing
meningitis and, therefore, are at greatly increased
risk. The most obvious are those with an altered
immune status, such as patients with human
immunodeficiency virus (HIV) or those under-
going chemotherapy. Diabetes, alcoholism, cirrho-
sis and many other chronic dis-
eases also predispose some
people to meningitis. Patients
who are either surgically or
functionally asplenic are at
increased risk of infection with
encapsulated organisms, such
as pneumococcus and
meningococcus. Such patients
should be asked if they have
received vaccination against
these organisms, while recog-
nizing that vaccination is not a
guarantee against infection. Recent neurosurgery
or ears, nose and throat (ENT) surgery, head trau-
ma with cerebrospinal fluid (CSF) leak and the
presence of a ventriculoperitoneal shunt all
increase the risk of developing meningitis.

Investigation
The diagnosis of bacterial meningitis begins with
clinical suspicion and is confirmed with laborato-

ry testing. Unfortunately for clinicians, there is no
one test that is 100% sensitive and specific for its
diagnosis. Thus, it is important to consider such
investigations as CSF Gram stain and culture as
confirmatory, rather then exclusionary. While
CSF findings in bacterial and viral meningitis

generally differ (Table 3), as is the
case with the clinical presentation,
there are many exceptions to the
classic pattern.

Many clinicians hesitate to ini-
tiate antibiotic therapy in patients
with suspected meningitis for
fear of altering the CSF charac-
teristics and making the diagnosis
less certain. There are two sound
reasons why all patients with sus-
pected meningitis should receive
antibiotic therapy without delay:

1. The risk of morbidity increases if therapy is
delayed,3 and; 

2. Initiating antibiotic therapy has little impact on
the subsequent analysis of CSF. 
Following antibiotic therapy, elevation of CSF

white blood cells (WBCs) and protein, as well as
a decrease in CSF glucose persist for up to three
days.4 Even though the CSF culture may become
negative within four hours of the first dose,4 other

The Canadian Journal of CME / November 2001  107

Meningitis

Table 1

Presenting Signs and Symptoms of Bacterial Meningitis

Symptom/Sign Children Adults 

Fever 85% to 99% 92% to 99% 

Neck stiffness 60% to 80% 82% to 99% 

Vomiting 18% to 59% 52% 

Seizure 20% to 30% 0% to 12%

For Good News
See Page 126 & 127



adjuncts to CSF examination for bacteria can still
establish the diagnosis (see below).

Computed Tomography Before Lumbar Puncture?
Many clinicians are reluctant to perform a lumbar
puncture (LP) without first obtaining a computed
tomography (CT) scan to rule out mass lesions or
evidence of increased intracranial pressure. A
growing body of literature, however, supports the
safety of LP without CT in the majority of patients
with suspected meningitis. Nonetheless, a CT scan
should be obtained in any patient with a decreased
level of consciousness, focal neurologic signs or
papilledema.1,2

CSF Gram Stain
CSF Gram stain is positive in only 60% to 90% of

patients ultimately diagnosed as having bacterial
meningitis.1,2 This incidence is even lower in
patients with post-neurosurgical meningitis and in
patients with tuberculosis (TB) meningitis.2,4 The
process of cytocentrifugation of CSF may improve
the sensitivity of Gram staining, but is not done in
all institutions and requires a larger volume (usu-
ally greater than 2 mL) of CSF.

CSF Culture
While CSF culture has long been considered the
“gold standard” in the diagnosis of bacterial
meningitis, such cultures are only positive about
80% of the time.1,4 Patients with partially-treated
meningitis and those with atypical bacteria, such
as Mycobacterium TB, often have negative or
inconclusive culture results.

Antigen Testing And Polymerase Chain Reaction
Over the last 10 to 15 years, technologic advances
have allowed for the detection of bacterial anti-
gens and deoxyribonucleic acid (DNA) in CSF,
even when the organisms themselves are non-
viable and unable to be grown in culture. Bacterial
antigen testing generally involves the use of latex
agglutination tests for surface or capsular antigens
from common pathogens in bacterial meningitis.
Polymerase chain reaction (PCR) involves the
amplification of a small quantity of bacterial DNA
found in a sample of CSF, which is then identified
using nucleotide sequencing.

Antigen testing is much more expensive than
routine culture, and may result in significant
false-positives. In one study of 1,268 samples
undergoing bacterial antigen testing, only 57
(1.1%) were positive.5 Of these, 31 (54%) were
false-positives, 22 (38%) were true-positives and
four (7%) were indeterminate. None of the 22
true-positive results led to an alternation in thera-
py. PCR testing, while much more specific, simi-
larly has not proven useful in altering therapy in
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Table 2

Keys To Diagnosis 
of Bacterial Meningitis

• Have high index of suspicion, as
presentations often are not classical

• Look for associated foci of infection — will
often find source of hematogenous spread 
(e.g., lobar pneumonia in patients with
Streptococcus pneumoniae meningitis)

NB: Just because another cause of fever
exists, this does not rule out meningitis.

• Ask about predisposing factors that increase
likelihood, such as:

- Altered immune status
- Asplenic (surgical/functional)
- Diabetes
- Alcoholism/hepatitis/cirrhosis
- Prior neurosurgery or ENT surgery/ 
ventriculoperitoneal shunt/CSF leak

ENT = ears, nose and throat; CSF = cerebrospinal fluid



many cases, largely due to a lack of availability
and the fact that such testing can take several days
to perform. 

These facts have led some authors to recom-
mend that antigen testing be reserved for specific
clinical circumstances. These include:1,2,4,6

• Negative initial Gram stain and CSF culture;
• Partially-treated patients with negative CSF

culture; and
• Gram stain consistent with meningococcus, as

identification of the serotype may guide vacci-
nation programs in the setting of an outbreak.
As technology improves and more rapid tech-

niques are developed, PCR may play a greater role
in the diagnosis of bacterial meningitis. It has been
suggested that PCR may be useful in establishing
the diagnosis of viral meningitis in CSF culture-
negative patients; therefore, shortening hospital
stays and antibiotic therapy.2

Blood Cultures
While direct testing of CSF is the most accurate
way to confirm the diagnosis of bacterial meningi-
tis, blood cultures can identify the causative
organism in the majority of patients. This makes
intuitive sense, as most cases of meningitis devel-
op hematogenously. The ability of blood cultures
to identify the bacteria varies with the organism
involved: 80% with Streptococcus pneumoniae,
90% with Neisseria meningitidis and 94% with
Hemophilus influenzae.4

Treatment
Initial therapy for suspected bacterial meningitis
is almost always empiric, and is guided by a
knowledge of the most likely organisms and the
incidence of antibiotic resistance in the local
population. Two major “shifts” in pathogens
have occurred in the last 10 years: the marked
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Table 3

Typical CSF Findings In Meningitis

CSF Parameter Bacterial TB Viral 

Opening pressure  > 180 > 180 Often normal
(mm H2O)

WBC count  1,000 to 10,000 50 to 500 (may be Usually < 300
(WBC/mm3) (may be < 100 in lower or higher) (may be up to 1,000) 

10% of cases)

Neutrophills (%) > 80 Approximately 20 < 20 (may have early 
neutrophillia) 

Glucose < 2.2 mmol/L < 2.2 mmol/L > 2.2 mmol/L 

Protein Increased Increased Normal 

Gram stain (% positive) 60% to 90% 37% to 87% (AFB smear) Negative 

Culture (% positive) 70% to 85% 52% to 83% Approximately 50% 
(If viral culture requested) 

CSF = cerebrospinal fluid
Adapted from: Zunt JR, Marra CM: Central nervous system infections – Cerebral spinal fluid testing for the diagnosis of central
nervous system infection. Neurol Clin 1999; 17(4):675-89.



decrease in incidence of H. influenzae secondary
to vaccination and the emergence of penicillin-
resistant S. pneumoniae.

Early vaccines for H. influenzae Type B (HIB)
first became available in 1986, and entered wide-
spread use in Canada in the early 1990s. The result
is a true success story of preventative medicine.
According to the Canadian LCDC, the incidence
of invasive HIB disease has decreased from

2.6/100,000 in 1988 to 0.2/100,000 in 1998.7 Over
this same period, the incidence of invasive
meningococcal disease also has decreased in inci-
dence from 1.2/100,000 to 0.5/100,000. The rea-
son for this decline is less clear, as vaccination
against meningococcus is not routinely recom-
mended.8 The incidence of pneumococcal and
other bacterial meningitis has remained steady at
between 0.3 and 0.5 cases per 100,000 people.7
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Table 4

Empiric Antibiotic Therapy In Suspected Bacterial Meningitis

Age/Clinical Condition Organisms Empiric Antibiotic(s)

< 3 months Listeria sp. Ampicillin plus cephalosporin 

Gram-negative enterics (ceftriaxone or cefotaxime)

Less commonly:
S. pneumoniae

N. meningitidis

H. influenza 

Children (> 6 weeks) S. pneumoniae Vancomycin plus cephalosporin

N. meningitidis (ceftriaxone or cefotaxime) 

H. influenza (rare)  *Plus vancomycin if incidence of 
penicillin-resistant S. pneumoniae
is > 2%.

Adults (< 50 years) S. pneumoniae Cephalosporin

N. meningitidis (ceftriaxone or cefotaxime)

H. influenza

Adults > 50 years; S. pneumoniae Cephalosporin 

alcoholic; co-morbidity N. meningitidis (ceftriaxone or cefotaxime) 

H. influenza *Plus ampicillin or vancomycin

Listeria sp.

Gram-negative enterics 

Penicillin/cephalosporin-allergic Chloramphenicol

*Plus gentamycin if < 3 months or 
> 50 years



While the incidence of HIB has plummeted,
the incidence of penicillin resistance in strains of 
S. pneumoniae has risen dramatically. According
to the Canadian Communicable Disease Report of
May 1997, of 1,144 S. pneumoniae isolates tested
in Ontario between 1987 and 1995, 43.1%
showed an intermediate resistance to penicillin
and 6.7% showed high levels of resistance.9

High-level resistance is generally associated with
clinical resistance, although the relationship
between in vitro and in vivo resistance is not
always direct. Of even more concern is the fact
that several of the penicillin-resistant isolates also
showed resistance to other antibiotics.9 This
alarming study serves as a reminder of the risks of
inappropriate or indiscriminate use of antibiotics.

Empiric Antibiotic Therapy
Despite the changes outlined above, the most com-
mon organisms responsible for bacterial meningitis
remain S. pneumoniae, Neisseria meningitidis and
H. influenzae. All of these organisms (barring
resistance, see below) are covered well by third-

generation cephalosporins, such as ceftriaxone or
cefotaxime, which are first-line agents for empiric
therapy (Table 4). (Note: cefuroxime, while gener-
ally effective against these bacteria, does not pen-
etrate the CSF well and should not be used in the
setting of suspected meningitis.) As well, the
Canadian Paediatric Society recently published a
recommendation that vancomycin be used in addi-
tion to a cephalosporin in all children older than six
weeks.10

In infants less than three months of age, and
in those patients over 50 years of age, or with chron-
ic conditions such as alcoholism, the increased inci-
dence of Listeria and Gram-negative bacilli necessi-
tates the addition of ampicillin as a second agent. If
the incidence of penicillin-resistant S. pneumoniae
is > 2% in the local population, vancomycin and
a cephalosporin should be used. 

In those patients with a true allergy to peni-
cillin and/or cephalosporins, chloramphenicol is
the drug of first choice. Gentamycin should be
added for infants under three months and for
those over 50 years of age.
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Corticosteroids
The use of steroids in bacterial meningitis is
extremely controversial. While some studies
have demonstrated that the early use of dexam-
ethasone may reduce morbidity (especially hear-
ing loss), the applicability of these studies to
current practice is questionable for a number of
reasons, which are outlined below. 

All of these studies have involved children. There
have been no adult studies demonstrating usefulness
of dexamethasone in bacterial meningitis.

In these studies, H. influenzae was the pre-
dominant organism, which is no longer the case.
The evidence for reduction of hearing loss per-
tains mostly to patients with H. influenzae
meningitis. The evidence for this benefit with S.
pneumoniae is only fair to moderate, and there is
no evidence of benefit with other organisms.

Penicillin- and cephalosporin-resistant 
S. pneumoniae was relatively uncommon at the
time of these studies. Dexamethasone may
decrease the CSF penetration of other antibi-
otics, such as vancomycin.

The recent Canadian Paediatric Society state-
ment neither recommends nor discourages the use
of dexamethasone in children. It states only that:
“If used…the first dose of dexamethasone should
be given before the first dose of antibiotics or
within one hour of the first dose of antibiotics for
maximum benefit.”10There is currently no role for
dexamethasone in adults with bacterial meningitis.

Summary
Bacterial meningitis remains a disease associated
with high morbidity and mortality. It often is chal-
lenging to diagnose and to differentiate from viral
meningitis, both clinically and using laboratory
tests. A high index of suspicion is necessary, par-
ticularly in light of nonclassical and atypical pre-
sentations. The clinician should:

• Initiate empiric antibiotic therapy immediate-
ly in any patient with suspected bacterial
meningitis;

• Familiarize him/herself with the laboratory
investigations and their accuracy available at
his/her institution;

• Be aware of the incidence of antibiotic resis-
tance in his/her local community; and

• Seek guidance early from infectious disease
specialists, particularly in more complex
patients and those with contraindications to
first-line antibiotics.
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