
 

III./5.1.: Meningitis

Epidemiology

Viral meningitis

The incidence of viral meningitis is age-related, it decreases with age. Its incidence is
219/100,000/year below the age of one year; 27/100,000 below the age of 14 years; and 7.6/100,000
above the age of 16 years.

Bacterial meningitis

In the United States of America and in Western-European countries, only sporadic cases are known. In
Hungary, the incidence of bacterial meningites is 2-5/100,000/year.

Etiology

80% of viral meningitis cases are caused by enteroviruses (coxsackie, echo, nonparalytic polio). Less
common causes of viral meningitis include herpes simplex virus 1 and 2, varicella zoster, HIV, and
mumps viruses. The outbreaks of viral meningitis are seasonal, being especially common in early
spring and in late autumn.

Aseptic meningitis may be caused by certain drugs (e.g. antibiotics, antiepileptics, intravenous IgG,
vaccines) or by certain insidious tumors. The symptoms of aseptic meningitis are similar to viral
meningitis.

The most common pathogens of bacterial meningitis in adults are Pneumococcus pneumoniae,
Neisseria meningitidis and Listeria monocytogenes. The latter is especially common among alcoholics
or in systemic immune diseases (e.g. Chron’s disease) where patients are under chronic
immunosuppressive treatment. Childhood meningitis is caused mainly by Staphylococcuses.
Previously Haemophilus influenzae was also a common pathogen in children, but its frequency has
diminished since vaccination was introduced in the 1980’s.

Pathology

The primary immune response in the central nervous system is weak. Both MHC I and II antigens are
present only on the perivascular macrophages and the microglia cells, but not on the neurons or
astrocytes; thus only macrophages and microglias are able to do phagocytosis. However, partial
complement cascade activity and cytokine production are seen in the astrocytes. The site of the
cellular immune response is the Virchow-Robin space.

The central nervous system is surrounded by a double barrier system; the blood-brain barrier forms the
boundary toward the blood and the blood-liquor barrier toward the cerebrospinal fluid (CSF) space.

The capillary endothelial cells, the basal membrane and the end-feet of astrocytes form the
blood-brain barrier. The tight junctions between the capillary endothelial cells have a low
permeability; molecules and ions are transported across the blood-brain barrier by special carrier
systems, often by an ATP fueled active transport.

The blood-liquor barrier is formed by the choroid plexus and the surrounding epithelial cells. It has a
higher permeability than the blood-brain barrier; antigens and complement factors can cross this
boundary. The CSF is rich in nutrients; its glucose content is half of that of the serum. Thus, pathogens
that crossed the blood-liquor barrier can easily proliferate in the CSF and spread through the entire
brain.

The pathogens – virus or bacteria – commonly reach the diploe veins through nasopharyngeal
colonization before penetrating into the subdural space. The infection later enters to the
subarachnoidal space, and then the inflammatory exudates are scattered throughout the meninges and
suppurate in the basal cisterns. This causes excitation of the cerebral membranes and leads to nuchal
rigidity and meningeal signs. Serosus or purulent exudates may block the absorption or circulation of
the CSF, which results in hydrocephalus and focal neurological signs – such as cranial nerve
abnormalities – and finally lead to altered consciousness. Deepening coma – an indirect sign of
meningo-encephalitis - indicates that the pathogens penetrated the Virchow-Robin space. Tissue
necrosis and bacterial toxins further enhance the permeability of the blood-brain barrier, and resulting
vasogenic edema causes increased intracranial pressure. The presence of the exudates in the venal
sinuses may lead to sinus thrombosis, reactive vasculitis and finally brain ischemia.



Clinical signs and features

Always think of meningitis if a patient has fever and suddenly develops altered consciousness! Nuchal
rigidity and meningeal signs (e.g. Kernig’s and Brudzinski’s sign) must be checked by physical
examination.

In viral meningitis, a prodromal period due to systemic infection – e.g. gastrointestinal or upper
respiratory tract infection – often precedes central nervous system involvement.

Purpuric skin rash, which retains its color when pressed with a glass (non-blanching), is especially
typical in meningitis caused by Neisseria meningitidis.

Diagnosis

If meningitis is suspected, lumbar puncture must be performed. Other diagnostic means – such as
neuroradiological or electrophysiological examinations – are inadequate to confirm the diagnosis.

The diagnosis of meningitis is confirmed by the measurement of the protein content, cell count, cell
types and glucose content of the CSF. Furthermore, CSF examination differentiates between a
bacterial and a viral infection.

Fig. 1: Protein and cell count changes of the CSF in meningitis Fig. 2: Lymphocytosis or leukocytosis in meningitis

Elevated protein and cell count confirm the diagnosis of meningitis. In bacterial meningitis, elevated
protein content, increased leukocyte count and a low glucose content are typical. In viral meningitis,
lymphocytes are predominant and the glucose content of the CSF is unchanged. However, in Listeria
monocytogenes bacterial meningitis the cell picture is mixed, leukocytes and lymphocytes are both
present.

Treatment

The treatment of viral meningitis is symptomatic. Management of fever, and adequate fluid and
nutrient intake is important. Full recovery is expected in most cases.

Bacterial meningitis used to be a fatal disease in the 19th Century. Nowadays, in the era of broad-
spectrum antibiotics, 30% of the bacterial meningitis cases still result in death. Early diagnosis is the
key for a favorable outcome. Microbiological examination is necessary for an effective antibiotic
treatment. Blood samples for hemoculture should be taken at the time of the lumbar puncture.
Empirical treatment, with the combination of 3rd generation cephalosporins and amoxicillin, should
be administered intravenously until the results of microbiological tests become available.


