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The study included 92 samples of CSF taken from children aged 1lday

to 10 years with meningitis. The study was conducted in the hospitals of
Medical City in Baghdad. The samples were obtained by a specialized
staff. Conventional direct Gram stain and culture tests were performed.
The study sample were categorized into three group a (1day to 2 years),
(2 to 6 years) and (6 to 10 years).

The results of the culture test showed that 62 samples out of 92 samples
E-mail- were free of bacteria while 30 samples contained bacteria (43% ).
ahmadhamdon19761@gmail.com Among the positive culture group , 43% were gram positive bacteria and
Tel- (57%) were Gram negative bacteria.

Escherichia coli (43.4 %) was the predominant organism. The second
bacterial agent is Staphylococcus aureus (20%) followed by
Streptococcus pneumonia (13, 3%). The fourth bacterial isolates were
Streptococcus agalactia (10%) and Neisseria meningitidis (10 %).The
fifth bacterial agent was Klebsiella pneumonia (3.3%).

The most common age group for bacterial meningitis was the first age
group (1 to 2 years old) with Escherichia coli being the main bacterium

(40%).
Introduction
Bacterial meningitis, an infection of the membranes
(meninges) and cerebrospinal fluid(CSF) surrounding
the brain and spinal cord, is a major cause of death
and disability worldwide [1,2]. In recent years,
despite improvements in antimicrobial therapy and
intensive care support, the number of deaths
worldwide due to meningitis is estimated at 170,000
people per year [3,4]. The occurrence and microbial
etiology of meningitis varies according to geographic
region, with degrees of endemicity. Global
surveillance of confirmed meningococcal cases,
including surveillance of the diversity of causative
strains, is essential to managing disease and
developing vaccines [5,7,8]. This study was
undertaken to find out the rate of bacteria pathogens
of meningitis through isolation and identification of
the pathogens by conventional methods.
Materials and Methods
The study was conducted in the hospitals of Baghdad
Medical City for 92 CSF samples of sick children of
different ages from one day to ten years divided into
three age groups : the first group (from the age of the

one day - 2 years),second group (2 years - 6 years)
and the third group (6 years - 10 years). All CSF
specimens were centrifuged for 10 minutes at a speed
of 1000 rpm under sterile condition and the sediment
were inoculated in MacConkey agar, blood agar and
chocolate agar. The plates were incubated overnight
at 37 °C aerobically and the chocolate plates were
incubated up to 48 hours at 37°C in 5% CO,
atmosphere. Then a direct smear of all CSf specimens
was made for examination by Gram staining to
prevent contamination. The bacterial growth obtained
was examined for colonial as well as Gram staining
characteristics and identification was done following
standard microbiological methods recommended by
American Society for Microbiology [2, 6]. Analytical
Profile Index System (API 20) is used of bio Merieux
Co. for final identification of the isolated bacteria.
Results and discussion

In the present study done on 92 samples of CSF,
positive culture were detected in 30 (32.6%) of
patients while culture was found to be negative in 62
(67.4%) of patients (Table 1). Among the 32 positive
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culture group, 13 (43.3%) of the isolates were found
to be of Gram positive bacteria whereas 17 (56.7%)
of them were Gram negative bacteria.

Table (1) shows the results of positive and negative
bacterial growth

Samples Negative bacterial | Positive bacterial
tested growth growth
Number | % | number % number %
92 100 62 77.4% 30 32.6%

The relative high percentage of negative bacterial
growth (67.4%) may be attributed to many reasons,

Table (2) Gram positive negative
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including the possibility that the infection is viral or
due to prior use of antibiotics before lumbar puncture
that lead to decrease number of the causative
pathogenic bacteria present in the CSF sample [9].
There is the rare possibility that fungal or parasitic
agents are the causes ofmeningitis that cannot be
identified by using specific bacterial medium. It a
well-known fact that fungal and parasite need special
medium that were not included in this study. Another
cause may be technical errors in the processing of the
samples or in preparation of the media [7,10].

and negative bacterial species

Gram positive + vebacteria | number % Gramnegative— vebacteria | number %
Staphylococcus aureus 6 20 % Escherichia coli 13 43.4%
Streptococcus pneumoniae 4 13.3% Neisseria meningitidis 3 10 %
Streptococcus agalactia 3 10 % Klebsiellapneumoniae 1 3.3%

A total of 6 types of bacterial isolates were detected
as shown in Table (2).

Escherichia coli (43.4%) was the predominant
organism which was isolated in this study. It was
isolated mainly in the first age group.

The second bacterial agent is Staphylococcus aureus
(20%) and was mainly found in the first group
followed by Streptococcus pneumonia (13, 3%) with

a highest incidence in the third group. The fourth
bacterial isolates were Streptococcus agalactia (10%)
and Neisseria meningitides (10%) with a
predominance of both of them in the first age group.
The fifth bacterial agent was Klebsiella pneumoniae
(3.3 %) and was isolated from a patient from the
second group as shown in Table (3) and Figure (1).

Table (3) Comparison of the results of bacterial isolates among the three age category s under study

Bacterial Species The first age category | Second age category | Third age category
number % number % number %
Escherichia coli 12 40 % 0 0% 1 3.3%
Neisseria meningitidis 3 10% 0 0% 0 0%
Klebsiellapneumoniae 0 0% 1 3.3% 0 0%
Staphylococcus aureus 3 10% 2 6.8% 1 3.3%
Streptococcus pneumoniae 0 0% 1 3.3% 3 10%
Streptococcus agalactia 3 10% 0 0% 0 0%
Total bacterial isolates 21 70% 4 13.4% 5 16.6%
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Figure (1) Comparison results of positivegrowth bacterial isolates by Age Category

Conclusion

The bacterial meningitis is abundant in children up to
10 years of age as revealed in the present study. A
variety of Gram positive as well as Gram negative
organisms was documented. Bacterial meningitis is a

medical emergency. Although CSF culture is
considered the diagnostic reference standard for
bacterial meningitis, and bacterial isolation is
important for antimicrobial susceptibility testing.
However, there is a need for adjuvant test like direct
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antigen detection. We also recommend health
education of the public to improve awareness on
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