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CDC: Central disease control and prevention 
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CNS: Central nervous system 
CSF: Cerebrospinal fluid  
CT: Computerized tomography 
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SLE: Systemic lupus erythrematosis 
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TNF: Tumor necrosis factor 
WBC: White blood cells 
WHO: World health organization 
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Aim of the study   
 

 Determination  of epidemiological profile of all admitted cases of 
meningitis in the age group (2: 12 years old) in selected period of time 
( 1998 : 2000 ), in three selected Egyptian fever hospitals 

 
 To study the effects of some risk factors  that may play a role in 

distribution and occurrence of the disease  
 

 Evaluation of  IL 6 level in the CSF  samples of meningitis cases in 
order to detect if it can be used as a useful diagnostic marker for 
differentiation between bacterial, non-bacterial and aseptic causes of 
meningitis 

 
 
 
 
 
 
 
 
 
 
 
 
 

Abstract  
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Community-acquired meningitis is associated with high morbidity 
and mortality. Age is a major risk factor in bacterial meningitis. 

There is a controversy of data about the current situation of 
meningitis between Egyptian children aged from two to twelve 
years age, regarding epidemiological profile, risk factors, clinical 
presentations and CSF analysis. Also the lack of clear 
recommendation about the use of interleukin 6 level as a rapid 
screening test for  differentiation between causative agents of 
different types of meningitis ( bacterial and non-bacterial types 
of meningitis) challenged us to under take this study.   

The study was done on two group,  
 
First group : Represented by 1077 Egyptian children aged 2: 12 years 
old who were admitted in selected three fever hospital in three years 
period of time suffering from different symptoms and signs of 
meningitis and confirmed by CSF culture as meningitis cases. 
Second part : Represented by 84 Egyptian children aged 2: 12 years 
old who were admitted in selected two fever in sex months.  
 

We found that, 60% of cases were males, 44% of cases aged 
8: 12 years, 36% of cases 4: 8 years old, and 19% from 2:4 years old.  
42% attending schools, and 69% were in contact to a relative of the 
same illness. Fever was the main clinical presentation (95%), 
followed by nausea and vomiting ( 81%), stiffness of neck ( 65%), 
seizers (54%), headache (77%), photophobia (40%), pharyngitis 
(37%), finally rash and petechiae were represented by 3.3% and 
1.4% of total cases respectively. 
  

CSF samples from almost all patients examined for its 
appearance were clear indicating non-bacterial cases (65%), 
turbid denoting bacterial meningitis (22.4%) or bloody (5.7%) 
suggesting tuberculous meningitis. 

Studying the antibiotics used by patients without medical 
advise, we found that 40% of cases use antibiotic before hospital 
admission. 
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The mortality rate in this group was 8.1%, while 75% of the 
total cases improved without complications. 

 
The CSF samples in the active surveillance part of the study 

examined by ELISA technique for detection of interleukin 6 level 
denoting that, IL6 levels in the non bacterial cases which 
represent 32% of the total 84 cases were ranged from 0.41 pg/dl 
to 7.9 pg/dl, while in bacterial cases its level was ranged from 
1.7 pg\dl to 2.9 pg\dl. 34 % 0f them were female. 
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Meningitis 
 

Introduction 

Meningitis is the inflammation of meninges resulting in meningeal 
symptoms (e.g., headache, nuchal rigidity, and photophobia) and an increased 
number of white blood cells in the cerebrospinal fluid (CSF). This is caused by 
either infectious or noninfectious causes (e.g. nonsteroidal anti-inflammatory 
drugs, antibiotics) or carcinomatosis. 

  Depending on the duration of symptoms, meningitis is classified as acute 
or chronic. Acute meningitis denotes the evolution of symptoms within hours to 
several days, while chronic meningitis has an onset of weeks to months but at 
least 4 weeks.  

Aseptic meningitis is a broad term that denotes a nonpyogenic cellular 
response. Patients characteristically have an acute onset of meningeal 
symptoms. After an extensive workup, many of these cases are found to have a 
viral etiology and then can be reclassified as acute viral meningitis (e.g., 
enterovirus meningitis, herpes simplex virus [HSV] meningitis), it can also be 
caused by bacterial, fungal, mycobacterial, and parasitic agents.(Archer, 1993 ) 

Pathophysiology: 

There are three major pathways by which the infectious agent (i.e., 
bacteria, virus, fungus, and parasite) gains access to the central nervous system 
(CNS) and causes disease. 

Initially, the infectious agent colonizes or establishes a localized infection 
in the host. This may be in the form of colonization or infection of the skin, 
nasopharynx, respiratory tract, gastrointestinal tract, or genitourinary tract. Most 
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meningeal pathogens are transmitted through the respiratory route, as 
exemplified by the nasopharyngeal carriage of Neisseria meningitides 
(meningococcus) and nasopharyngeal colonization with S pneumoniae 
(pneumococcus). 

From this site, the organism invades the submucosa by circumventing 
host defenses (e.g., physical barriers, local immunity, phagocytes/macrophages) 
and gains access to the CNS by: 

(1) Invasion of the bloodstream (i.e. bacteremia, viremia, fungemia, parasitemia) 
and subsequent hematogenous seeding of the CNS, which is the most common 
mode of spread for most agents (e.g. meningococcal, cryptococcal, syphilitic, 
and pneumococcal meningitis); 

(2) A retrograde neuronal (i.e. olfactory and peripheral nerves) pathway (e.g. 
Naegleria fowleri, Gnathostoma spinigerum); or 

(3) Direct contiguous spread (i.e. sinusitis, otitis media, congenital malformations, 
trauma, direct inoculation during intracranial manipulation). 

Certain respiratory viruses are thought to enhance the entry of bacterial agents 
into the intravascular compartment. Once inside the bloodstream, hematogenous 
seeding into distant sites occurs, including the CNS. The infectious agents inside 
the CNS likely survive because host defenses (e.g. immunoglobulin, neutrophils 
and complement components) appear to be limited in this body compartment. 

The pathophysiology include the pivotal role of cytokines (e.g., tumor necrosis 
factor-alpha [TNF-alpha], interleukin [IL]-1), chemokines (IL-8), and other 
proinflammatory molecules in the pathogenesis of pleocytosis and neuronal 
damage during bacterial meningitis. Increased CSF concentrations of TNF-alpha, 
IL-1, IL-6, and IL-8 are characteristic findings in patients with bacterial meningitis. 
Increasing intracranial pressure (ICP) may involve proinflammatory molecules as 
well as mechanical elements. 

The proposed interplay among these mediators of inflammation is as follows: 

 The exposure of cells (e.g. endothelium, leukocytes, microglia, astrocytes, 
and meningeal macrophages) to bacterial products released during 
replication and death incites the synthesis of cytokines and 
proinflammatory mediators. 

 TNF-alpha and IL-1 are the most prominent among the cytokines that 
initiate this inflammatory cascade. TNF-alpha is a glycoprotein derived 
from activated monocytes-macrophages, lymphocytes, astrocytes, and 
microglial cells. IL-1, previously known as endogenous pyrogen, is also 
produced primarily by activated mononuclear phagocytes and is 
responsible for the induction of fever during bacterial infections. Both 


