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Abstract Bacterial meningitis is a fatal, restricting endemic disease requiring rapid antibiotic controlling. The
objective of this study was to evaluate the antimicrobial sensitivity patterns of microorganisms isolated from
CSF to antibiotics. Of 3184 CSF were cultured and sensitivity tests were performed in microbiology
department, Pediatric hospital, Benghazi, Libya. The study period was during January 2016 to December
2017. A total 3184 CSF samples, 3149 (99%) CSF samples had no bacterial growth, while 35 (1%) CSF
samples showed bacterial growth. 20 (57%) were males and 15 (43%) were females. Staph epidermidis 9
(26%) was more bacteria isolated than patient samples, followed by Gram negative bacteria 7 (21%). Most of
the cases were recorded in 28 (80%) winter, followed by 7 (20%) autumn. The bacteria have recorded high
sensitivity to chloramphenicol by 23%, followed by Ciprofloxacin 14%, while the highest bacterial resistance
was recorded to Septrin by 31%. The early diagnosis and providing treatment early are lifesaving and they
reduce chronic morbidity.
Keywords: Cerebrospinal fluid, Chloramphenicol, Antimicrobial resistance, Meningitis, Paediatric hospital,
Benghazi city.
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Introduction

Acute bacterial meningitis is a primary
cause of death and debility worldwide. [l Every
year, over one million people are affected, with the
incidence are greater among developing countries
and in specific geographic areas. Meningitis is a
widespread disease in Egypt; S. pneumonia
meningitis is now the prominent cause of
meningitis in Egypt and has the highest death
rates between meningitis patients especially in
patients less than one year of age. [23]
Differentiating  bacterial from  nonbacterial
meningitis is very important in determining
treatment. Bacterial meningitis is a lethal
neurological illness and needs quick antibiotics
treatment, acute meningitis is caused by a variety
of infectious agents. Pyogenic bacteria, such as S.
pneumoniae, N. meningitidis, and H. influenza are
the most causes of meningitis. 4 Gram stain
smears of the CSF permits a rapid, correct
method of diagnosis of bacterial meningitis in
60%-90% of patients.lol CSF culture is highly
specific.5l The common CSF anomalies in
bacterial meningitis are a polymorphonuclear
leukocytosis, increased protein concentration and
reduced glucose concentration. In viral
meningitis, the wusual CSF anomalies are a
lymphocytic  pleocytosis, a normal glucose
concentration, and a normal or slightly elevated
protein concentration. [71 Diagnostic tests are
needed to differentiate between bacterial and viral
meningitis. The peripheral WBC count, CRP, and
ESR are usually elevated in patients with bacterial
meningitis.l8] Aims of the present study was to
evaluate of the bacterial meningitis and the
antibiotic resistance of alarmed bacteria over the
last two years in Pediatric hospital- Benghazi.

Material and Methods

This Laboratory-based retrospective
analysis of 3184 CSF cultures and sensitivity
tests was conducted in Paediatric hospital
Laboratory- Benghazi with- in a two year period
between January 2016 and December 2017. The
samples were collected from different wards of the
hospital in sterile containers by physicians and
delivered to the bacteriology department within
half an hour collection and samples were
processed following the standard microbiological
procedures by inoculating on blood agar,
chocolate agar, and Macconkey agar plates
prepared as per the manufacturer instruction and
incubated at 35- 37Cec aerobically. The chocolate
agar plates were incubated by putting them in a
candle jar, which provided 5-10% CO2
concentration to create a microareophilic
condition for fastidious bacteria. After 20-24
hours of incubation, the plates were examined for

the presence of bacterial colonies. Plates, which
did not show any growth, were further incubated
for an additional 24 hours. Organisms were
identified by standard microbiological methods,
which included colony morphology, as well as
staining, biochemical and serological tests.[15] The
Kirby-Bauer disk diffusion method was performed
to determine the antibiotic susceptibility in vitro
susceptibility of Gram positive bacteria and Gram
negative bacteria isolates against antibiotics were
determined by the standard disc diffusion
procedure.l15] Commercially prepared antibiotic
discs (Oxoid, UK). (6 mm in diameter) belonging to
different groups antibiotics were used: A-
ampicillin (10 pg), Ofloxacin (5 pg), AMC-
Amoxacillin  Clavulonic Acid (30ug), G-
Gentamicin (10Fg), Va-Vancomycin (25 pg), AK-
Amikacin (30pg), CAR-Carbapenem (30ng), E-
Erythromycin (15 pg), PRL-Plaritromicin (100pg),
Ox-Oxacillin (6 pg), SXT-Sulfamethoxazole (251g),
CT-Colistin (10Fg), Cip- ciprofloxacin (5pg), Ch-
chloramphenicol (10 pg) (Oxoid Ltd). The
diameters of inhibition zone around the discs were
measured and interpreted as  sensitive,
intermediate or resistant as per the guideline set
by Bauer, et al (Bauer et al., 1966).
Statistical analysis: - Analysis was done by the
standard deviation function is STDEV, and the
test uses is T- test.
Results

Three thousand and one hundred eighty
four (3184) cases were examined using culture in
bacteriology department, Paediatric hospital,
Benghazi.
4.1 Cases distribution according to bacterial
growth:
A total 3184 CSF samples, 3149 (99%) CSF
samples had no bacterial growth, while 35 (1%)
CSF samples showed bacterial growth.

o Infected 99%
cases
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cases
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Fig. 1: Cases distribution according to bacterial
growth

4.2 Distribution of affected cases according to
gender:

Of 35 of affected cases, 20 (57%) were males and
15 (43%) were females.

o male

m female

Fig. 2: Distribution of affected cases according to
gender

4.3 Organisms isolate from CSF cultures of
patients of bacterial meningitis in paediatric
hospital Benghazi during 2016-2017.

Staph epidermidis 9 (26%) was more bacteria
isolated than patient samples, followed by Gram
negative bacteria 7 (21%). While the least isolated
bacteria were Klebseilla spp.
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Fig. 3: Organisms isolate from CSF cultures of
patients of bacterial meningitis in paediatric
hospital Benghazi during 2016-2017.

4.4 Seasonal variations of the isolated
bacterial meningitis from CSF at Paediatric
hospital from January 2016 to December 2017
Most of the cases were recorded in 28 (80%)
winter, followed by 7 (20%) autumn. There are no
recorded cases in the spring and summer
seasons.
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Fig. 4: Seasonal variations of the isolated
bacterial meningitis from CSF at Paediatric
hospital from January 2016 to December 2017
4.5 Susceptibility patterns of different bacteria
isolated from CSF at paediatric hospital from
January 2016 to December 2017:

The bacteria have recorded high sensitivity to
chloramphenicol by 23%, followed by
Ciprofloxacin 14%, while the highest bacterial
resistance was recorded to Septrin by 31%.
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Fig. 5: Susceptibility patterns of different bacteria
isolated from CSF at paediatric hospital from
January 2016 to December 2017.
Discussion

Acute Dbacterial meningitis is  still
considered one of the most dangerous infectious
diseases in children. Three thousand and one
hundred eighty four suspected meningitis cases
were examined using culture in microbiology
department. A total 3184 CSF samples, 3149
(99%) CSF samples had no bacterial growth, while
35 CSF samples showed bacterial growth (1%).
Bacterial isolation and identification were
attempted for 35 specimens. The number of
females infected with meningitis was more than
males 20 (57%) than females 15 (43%).
The most bacterial species identified was staph
epidermidis (26%) and Gram negative bacteria
(21%). This result was similar to the results of
other studies were found Staph Epidermidis was
the most isolated bacteria. [9 18] While another
study found that the most pathogenic organism
was Gram negative bacteria as etiological agents
of bacterial meningitis.[l7] contrary to other
studies that found Neisseria meningitidis and
Streptococcus pneumonia were the most isolated
pathogen.[10, 11,13, 14] The present study reported
that, Chloramphenicol and Ciprofloxacin were the
most antagonists that affect the types of bacteria
significantly, the result of our study was similar
to a study in which ciprofloxacin had a high effect
on Klebsiella spp. [16]
Conclusion

Early and correct diagnosis and suitable
treatment of bacterial meningitis in children
remains a major challenge, as reflected by the
continued high morbidity and case-fatality rates
of the disease worldwide. Right use of antibiotics
has proved helpful in the avoidance of neurologic

JOMS Vol15 No.1 2020

40



Prevalence and antibiotic resistance profiles of cerebrospinal fluid bacteria in children....

Al-Awkally et al.

consequence in children with bacterial meningitis.

We should focus on avoidable features of

vaccines, to reduce the disease problem.
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