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Non-tuberculous bacterial meningitis

INTRODUCTION
'Meningitis' refers to inflammation of the pia and
arachnoid membranes of the brain and spinal cord and the
fluid in the spaces they enclose. This is usually caused by
bacteria and occasionally by viruses and fungi. In western
countries there are 4 to 5 cases of meningitis per 100 000
population annually and their patients have a mortality of
6%. The incidence of bacterial meningitis in India and
other developing countries is probably similar, but the
mortality is higher.

Neisseria meningitidis is often responsible for epidemics
of meningitis and this organism together with Haemophilus
influenzae and Streptococcus pneumoniae is responsible for
60% to 80% of community-acquired bacterial meningitis.
Pathogens which cause disease more commonly in certain
age groups are listed in Table I. Meningitis occurs parti-
cularly easily if the host is immunocompromised or if the

TABLE I. Organisms which commonly cause meningitis according
to age

Neonates Gram-negative organisms
especially E. coli. Klebsiella and H. influenzae

H. influenzae, meningococcus

Meningococcus, pneumococcus

Pre-school children

School children and
young adults

Elderly

All ages

Pneumococcus

Streptococcus, Staphylococcus,
Gram-negative bacilli

Immunocompromised Any organism induding Listeria monocytogenes

meningeal coverings have been disrupted. In these
instances disease may be produced by bacteria which are
not pathogenic under ordinary circumstances. Several
conditions predispose to bacterial meningitis (Table II).

TABLE II. Predisposing causes of bacterial meningitis

Malignancy
Collagen disease
Leukaemia and Iymphoreticular disease
Renal dialysis
Organ transplants
Steroid therapy
Immunosuppression/cytotoxic drugs
Alcoholism

Diabetes mellitus
Base of skull fractures

Fractures of the base of the skuIl which result in cerebro-
spinal fluid (CSF) rhinorrhoea are a common cause of
recurrent meningitis.
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CLINICAL FEATURES
Fever, headache and vomiting are the usual symptoms of
meningitis. Less commonly, the patient may present with
confusion and varying degrees of altered sensorium. The
onset of illness can be either acute or gradual. When the
onset is gradual it may be 4 or 5 days before the patient
seeks medical help. Signs of meningeal irritation, such as
neck rigidity and Kernig's sign, which are the hallmarks
of meningitis, can be absent in the very young, particularly
in neonates, in the very old and in immunocompromised
individuals. It is important to remember that septicaemia,
failure to thrive, temperature imbalance or jaundice may
be the presenting symptoms of meningitis in neonates.
The fontanelles are usually tense. CSF examination is
necessary to establish the diagnosis. Meningococcal
meningitis is often associated with purpuric skin rashes
(Fig. 1) and occasionally with disseminated intravascular
coagulation, circulatory collapse, arthritis and cutaneous
herpes simplex lesions while pneumococcal meningitis
should be suspected if there has been preceding infection
in the lungs, ears, sinuses or heart valves, in patients who
have had a previous splenectomy, in patients with basal

FIG 1. Purpuric skin rash of meningococcal meningitis

skull fractures and in alcoholics. In children H. influenzae
meningitis usually follows infections of the upper respira-
tory tract and ear.

Sometimes a cerebral abscess develops when arterial
inflammation produces a focus of ischaemic or necrotic
brain tissue which acts as a nidus in which organisms can
proliferate. Cerebral abscesses are often associated with
middle ear and paranasal sinus infections, septicaemia
and skull fractures. The arterial involvement may produce
hemiparesis or monoparesis. Focal seizures are often a
result of superficial cortical thrombophlebitis secondary
to leptomeningeal inflammation. Infection of the dural
sinus is rare. Hydrocephalus is the result of obstruction to
the CSF pathway. Subdural empyema is usually associated
with paranasal and ear infections; it should be suspected
if meningitis is associated with a markedly raised intra-
cranial pressure, seizures or focal neurological deficits. A
cr scan of the head is the investigation of choice for
detecting subdural empyema (Fig. 2).



EVERYDA Y PRACTICE

FIG 2. CT scan showing subdural
empyema

The level of consciousness is an important determinant
of prognosis. With decreasing levels of consciousness,
mortality rises and may be as high as 50% to 60% in
deeply comatose patients. Generalized seizures are
common in neonates and infants while in adults focal
seizures are more common. Generalized seizures in adults
may be associated with hemiparesis (Todd's phenomenon).
Cranial nerve involvement, especially of the ocular nerves,
is not unusual and is due to vasculitis, basal exudation
or brainstem distortion caused by a raised intracranial
pressure. Papilloedema, the result of either a raised
intracranial pressure or severe bilateral optic neuritis, is
seen in about 15% to 20% of patients with meningitis.

DIAGNOSIS
A high index of clinical suspicion is the primary requisite
for the diagnosis of meningitis. The diagnosis can be con-
firmed by the characteristic findings in the CSF obtained
by a lumbar puncture (LP). It is a simple procedure and
one should not hesitate to do it. (The technique and its
complications are described in detail on pages 37-9.)
The risk of transtentorial herniation is real in patients with
papilloedema or focal neurological signs. In such situations,
the physician is faced with a dilemma: the urgent need to
confirm the diagnosis and identify the causative organism
so that appropriate treatment can be started as against the
hazards of an LP in the presence of a raised intracranial
pressure.

In bacterial meningitis, the CSF shows leucocytosis
(1000 to 100 ()()() cells per ml) with a predominance of
polymorphonuclear leucocytes (85% to 95%). The
protein is elevated (1O~500 mg%) and the glucose
reduced «40% of a simultaneously obtained blood
sugar value). A gram stain of the CSF is a rapid means of
identifying the causative organism (Fig. 3). Positive identifi-
cation rates vary from less than 40% to as high as 80%.
The test is simple and results are available immediately.
CSF culture takes 24 to 48 hours and is therefore of little
help in urgent management. Cultures for anaerobic
organisms should always be done.

Patients with meningitis who come for evaluation after
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FIG 3. Gram stain of CSF showing gram-positive diplococci

receiving subtherapeutic and incomplete courses of anti-
microbial therapy pose diagnostic problems. The CSF in
such cases shows a lymphocytic predominance and makes
the distinction from tuberculous meningitis difficult.
The bromide partition test, which relies on the increased
permeability of the blood-brain barrier to bromide, helps
differentiate tuberculous meningitis from viral and, to a
lesser extent, from other bacterial causes of meningitis. In
such situations immunological tests may be helpful for
establishing the cause. Counterimmunoelectrophoresis is
especially useful in pneumococcal, meningococcal and
haemophilus infections. Latex agglutination is another
rapid and useful test. Non-immunological tests such as the
Iimulus lysate test have a high positive predictive value
in bacterial meningitis. Indirect evidence of anaerobic
bacterial infections can be obtained by estimating CSF
lactic acid, butyrate and acetate levels. In practice all the
tests mentioned may give equivocal results and one may
be forced into initiating treatment with drugs for both
pyogenic and tuberculous meningitis. Evidence of tuber-
culosis elsewhere in the patients and a strongly positive
Mantoux test point to a tuberculous aetiology.

ROLE OF CT SCAN
The advent of the CT scan has made it possible to detect
many of the neurological complications of meningitis
safely. These are listed in Table II I.

TABLE III. Complications of bacterial meningitis

Neurological

Cerebral abscess

Subdural effusion or empyema

Cerebral infarction

Non-neurological

Shock

Adrenal failure

Disseminated intravascular
coagulation

Dural sinus thrombosis

Hydrocephalus

Cranial nerve palsies
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TREATMENT
Meningitis acquired in the community in the non-
immunocompromised host is most often caused by
H. influenzae, meningococci or streptococci. It should be
remembered that meningococci are becoming increasingly
resistant to sulphonamides and H. influenzae to ampicillin.
Benzylpenicillin can be used to initiate treatment in
meningococcal and pneumococcal infections and when
gram-negative organisms are responsible for meningitis in
school going or older subjects. Chloramphenicol should
be used in H. influenzae infections or when gram-negative
organisms are causative in children below five.

Many physicians prefer to combine chloramphenicol
(100 mglkglday) with either penicillin (150 mglkglday) or
ampicillin (200 mglkglday) as the first line of treatment.
These drugs are preferably given intravenously, although
the intramuscular route can also be used. Chloramphenicol
crosses the blood-brain barrier readily. Rarely, intrathecal
administration of antibiotics is justified if deterioration
continues despite use of appropriate antimicrobials given
in adequate doses. Meningitis complicating a neurosurgical
procedure is usually caused by gram-negative bacilli or
Staphylococcus aureus. Treatment with an amino-
glycoside (gentamycin, tobramycin) preferably given
intrathecally, combined with a penicillinase-resistant
penicillin (nafcillin), is appropriate. Cephalosporins such
as cefotaxime and ceftazimide are very effective against
gram-negative bacilli and should be used when the disease
is caused by chloramphenicol-resistant organisms. Other
promising drugs include the quinolones. Table IV lists the
doses of some drugs used in meningitis.

Therapy should be continued for at least 10 to 14days.
By this time the patient has usually been afebrile for 3 to 4
days and is totally asymptomatic. A repeat lumbar puncture
is not essential to determine whether therapy can be stop-
ped as quite often the CSF does show raised cells and
proteins for several weeks after clinical recovery.

Recurrent meningitis is often seen with compound skull
fractures or congenital malformations such as dermal

Surgical management of bacterial
meningitis

Although antimicrobial therapy is the mainstay of manage-
ment of bacterial meningitis, surgical intervention is
sometimes necessary for the indications given in Table I.

COMPLICATIONS OF MENINGITIS

Hydrocephalus
This is probably the commonest indication for operation
in a patient with bacterial meningitis. Ventricular enlarge-
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TABLE IV. Antibiotic dosages for bacterial meningitis

Antibiotic Adults Children
Total Interval Total Interval
(per day) (hours) (per day) (hours)

Ampicillin 12g 4 200-300mg/kg 6
Carbenicillin 3O-4Og 4--{) 400-500 mg/kg 4
Nafcillin 12-ISg 4 150-200 mg/kg 4--{)

PenicillinG 20-24 x 10" 2-4 20-30 x io- 4--{)

units units
Cefotaxime 12g 4 150-200 mg/kg 4--{)

Ceftazimide 6g 8 lOO-I50mglkg 8
Cefuroxirne 4.5-9g 8 200-240 mglkg 6
Chloramphenicol 4g 6 lOOmglkg 6
Amikacin

Intravenous 15mglkg S-12 15mgikg S-12
Intraventricular 20-30 mg 24 4-5mg 24

Gentamicin
Intravenous 5mglkg 8 5-7mglkg S
Intraventricular S-IO mg 24 2-2.5mg 24

sinuses or neuroenteric cysts. These patients require early
surgical repair of the communication between the
neuroaxis and the exterior soon after the meningitis has
been eradicated with appropriate antimicrobial drugs.

An occasional patient with bacterial meningitis
develops marked brain swelling. In such instances,
intravenous mannitol (0.25 to 5.0 glkg) given over half an
hour may be life saving. If seizures develop, these should
be treated with diazepam (5 to 10 mg intravenously) or
with phenytoin. Sedation should be avoided because of
the risk of aspiration pneumonia.
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TABLE I. Indications for surgery in bacterial meningitis

Complications of meningitis
I. Hydrocephalus
2. Subdural effusion/empyema
3. Rarer complications

a. Brain abscess
b. Optochiasmatic

arachnoiditis

Closure of fistulae
I. CSF rhinorrhoea/otorrhoea
2. Dermal sinuses

a. Lumbosacral
b. Occipital

Eradication of focus of infection
I. Otitis media
2. Paranasal sinusitis
3. Miscellaneous

a. Cranial osteomyelitis
b. Pulmonary
c. Cardiac

Miscellaneous
I. Removal of foreign bodies

a. Shunt tubes
b. Cranioplasty plates
c. Dural substitutes


