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Abstract: Bacterial meningitis is a medical emergency
associated with high mortality rates. Cerebrospinal fluid (CSF)
culture is the gold standard for diagnosis of meningitis and it is
important to establish the susceptibility of the causative
microorganism to rationalize treatment. Objective of this study
was to assess the seasonality of the bacterial meningitis and the
antibiotic resistance of incriminated bacteria through the year in
Tobruk city. This Laboratory-based retrospective analysis of 367
CSF cultures was conducted in Tobruk Medical Centre, Tobruk,
from January 2020 - December 2020. Of whom 367, 188 (59%)
were male, while 179 (49%) were female. Of 367. Three isolated
pathogen was Klebseilla spp 2(1%), followed by streptococcus
pyogen and Staph aureus 1 (0%) equally. While 363 (99%) was
no growth. The majority of cases 110 (30 %) were cultured in
autumn 110 (30%) followed by winter 95 (26%) and spring 88
(24%). in our study the decreasing of bacterial isolation from CSF
samples, is maybe due to several reasons such as administration
of antibiotics to the patients before CSF sample culturing or the
patients were infected with viral infections or the patients were
not infected at all. Additional study should focus on avoidable
features of vaccines, to reduce the disease problem.
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Introduction

Bacterial meningitis is an acute infection in which the meninges, the subarachnoid space, and the brain
parenchyma are all frequently involved in the inflammatory reaction. It caused by bacteria, viruses, fungi, and
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parasites. Bacterial meningitis must be distinguished from the more common aseptic (viral) meningitis. and reach
the CNS either by hematogenous spread or by direct extension from a contiguous site.[1] Bacterial meningitis
affected almost 6000 people every year in the United States; about half of all cases occurred in children 18 years
old or younger. [2] The etiology of bacterial meningitis is affected most by the age of the patient. B streptococci
and gram-negative enteric bacilli are known as the most common etiologic agents caused of meningitis in
neonates. [3, 4] Meningitis is characterized by severe fever, headache, intolerance to light and sound and
inflexibility of muscles, especially those of the neck. The central nervous system (CNS) inflammatory reaction
from bacterial meningitis may result in decreased seizures, consciousness, raised intracranial pressure, and stroke.
[5] In patients suspected of having bacterial meningitis, cerebrospinal fluid (CSF) should be obtained for cultures
and empirical antimicrobial therapy initiated immediately. [6, 7] Diagnosis of bacterial meningitis is confirmed
by CSF culture for diagnosis of meningitis and important to obtain the antimicrobial susceptibility of the causative
microorganism to rationalize treatment. [8, 9] With increased use of conjugate vaccines, the annual incidence of
bacterial meningitis in the United States declined from 1.9 to 1.5 cases per 100,000 persons between 1998 and
2003, with an overall mortality rate of 15.6 percent. [1-3] Incidence rates in developing countries remain
significantly higher. [10, 11] When selecting the appropriate antibiotic for treating bacterial meningitis must be
factors to consider, include its activity against the causative pathogen and its ability to penetrate and attain
effective bactericidal concentrations in the CSF. [12] The objective of this study was to assess the seasonality of
the bacterial meningitis through the year in Tobruk city.

Material and methods

The retrospective study was performed during the period from January 2020 to December 2020. CSF samples
were tested in the microbiology department of Tobruk Medical Center, Tobruk, Libya. The CSF samples bottles
were indicated name, and time of collection. The samples were analyzed bacteriological using the methods.

The CSF samples were collected from different wards of the hospital in sterile containers by physicians and
delivered to the bacteriology laboratory 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- 37C° aerobically. The chocolate agar plates were
incubated by putting them in a candle jar, which provided 5-10% CO2 concentration to create a microaerophilic
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. The strains were subjected to biochemical identification tests to
identify bacteria species for TSI (Triple Sugar Iron), gram staining, Moatility, Indole test, Urea and Citrate agar,
and kept aerobically for 24 hours at 37°C with 5% CO2 atmosphere. [15]

Reference strains: Strep pneumonia ATCC49619, E. coli ATCC25922 and Staph aureus ATCC25923 were
tested as controls according to the National Committee for Clinical Laboratory Standards (NCCLS) (National-
Committee-for-Clinical-Laboratory-Standards, 1979. [16]

Statistical analysis: Analysis was done by the standard deviation function is STDEV, and the test uses is T- test.

Results and discussion

Distributions of cases positive and negative

Microbial culture and identification remain the gold standard for diagnosing bacterial meningitis. [13, 14] The
study included 367 patients (188 male and 179 female). Three hundred sixty seven suspected meningitis cases
were examined using culture in microbiology laboratory. Bacterial pathogens were isolated from 4 (1%) patients
and 363 (99%) were no growth. Other studies, showed higher rates of isolations like those reported by Kala
Yadhav MI. [18]
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Figure 1 Distribution of cases positive and negative.
Comparison between cases according to the gender:
Three hundred sixty seven suspected meningitis cases were examine during culture in microbiology laboratory.

Of whom 367, 188 (59%) were males, while 179 (49%) were females. This finding is in line with the previous
reports from Gondar Teaching Hospital. [17]

Gender Male Female Total
Percent 51% 49% 100%
Number 188 179 367

Organisms isolate from CSF cultures of patients of bacterial meningitis

In this retrospective study the three major organisms responsible for bacterial meningitis were Klebseilla spp
2(1%), followed by streptococcus pyogen and Staph aureus 1 (0%) equally. While 363 (99%) was no growth.
Dissimilar trend reported from Northwest Ethiopia. [17]

Bacteria Strep pyogen Staph aureus Klebseilla spp. No growth
Number 1 (0%) 1 (0%) 2 (1%) 363 (99%)
Conclusion

Bacterial meningitis is a medical emergency. [19] In this analysis, 1% of the CSF samples showed microorganism
growth. The bacterial species identified were Klebseilla spp 2(1%), followed by streptococcus pyogen and Staph
aureus 1, because of the lack of bacterial growth, we have not resolved as statistical analysis of their patterns to
antibiotic susceptibility. There is a need to strengthen the infection control practices in the public hospitals. This
would be expected to help identify appropriate antibiotics for the management of meningitis.

References

[1] Huang SH, Jong AY. Cellular mechanisms of microbial proteins contributing to invasion of the blood-brain
barrier. Cell Microbiol 2001;3:277 — 87.

[2] Schuchat A, Robinson K, Wenger JD, et al. Bacterial meningitis in the United States in 1995. Active
Surveillance Team. N Engl J Med 1997;337:970 — 6.

[3] Grimwood K, Anderson VA, Bond L, et al. Adverse outcomes of bacterial meningitis in schoolage survivors.
Pediatrics 1995;95:646 — 56.

[4] Schrag S, Gorwitz R, Fultz-Butts K, Schuchat A. Prevention of perinatal group B streptococcal disease: revised
guidelines from CDC. MMWR Morb Mortal Wkly Rep 2002;51:1 — 22.

3| African Journal of Advanced Pure and Applied Sciences (AJAPAS)



[5] Tunkel RA, Scheld WM. Pathogenesis and pathophysiology of bacterial meningitis. Clin Micro
Rev. 1993;6:118-136.

[6] Aronin SI. Bacterial meningitis: principles and practical aspects of therapy. Curr Infect Dis “selection for
infectious emergencies: bacterial pneumonia, meningitis and sepsis. Drugs Today (Barc) 2009;6(5):379-393.

[8] Brouwer MC, Tunkel AR, Van de Beek D. Epidemiology, diagnosis, and antimicrobial treatment of acute
bacterial meningitis. Clin Microbiol Rev. 2010;6(3):467—-492. [PMC free article] [PubMed] [Google Scholar]

[9] Geiseler PJ, Nelson KE, Levin S, Reddi KT, Moses VK. Community-Acquired Purulent meningitis: a review
of 1,316 cases during the Antibiotic Era, 1954-1976. Rev Infect Dis. 1980;6(5):725-745.

[10] Hsu HE, Shutt KA, Moore MR, et al. Effect of pneumococcal conjugate vaccine on pneumococcal meningitis.
N Engl J Med. 2009;360(3):244-256.

[11] Thigpen MC, Rosenstein N, Whitney CG, et al. Bacterial meningitis in the United States—1998-2003. Paper
presented at: 43rd Annual Meeting of the Infectious Diseases Society of America; October 6-9, 2005; San
Francisco, CA. Abstract 65.

[12] Craig WA. Pharmacokinetic/pharmacodynamic parameters: rationale for antibacterial dosing of mice and
men. Clin Infect Dis 1998;26:1 — 12.

[13] Wubbel L, McCracken GH Jr. Management of bacterial meningitis. Pediatr Rev. 1998;6:78-
84. [PubMed] [Google Scholar]

[14] Kaplan SL. Clinical presentations, diagnosis, and prognostic factors of bacterial meningitis. Infect Dis Clin
North Am. 1999;6:579-594. doi: 10.1016/S0891-5520(05)70095-7. [PubMed] [CrossRef] [Google Scholar]

[15] Cheesbrough, M. (2006). Details of Part 1. In District Laboratory Practice in Tropical Countries (Cambridge
University Press (CUP)), pp. 380-380.

[16] National-Committee-for-Clinical-Laboratory-Standards (1979). Per-formance standards for antimicrobial
disc susceptibility tests. In Approved Standard, ASM-2 (NCCLS, Villano-van, pa. ).

[17] Birehanemeskel Tegenel,*, Solomon Gebreselassie2, Nigus Fikrie. Bacterial Meningitis: a five-year
retrospective study among patients who had attended at University of Gondar Teaching Hospital, Northwest
Ethiopia. Biomedical Research and Therapy2015, 2(5): 270-278 ISSN 2198-4093. DOI 10.7603/s40730-015-
0012-2

[18] Kala Yadhav MI. Study of Bacterial Meningitis in Children Below 5 Years with Comparative Evaluation of
Gram Staining, Culture and Bacterial Antigen Detection. Journal of Clinical and Diagnostic Research. 2014 Apr,
Vol-8(4): DC04-DC0644DOI: 10.7860/JCDR/2014/6767.4215

[19] Kumar L, Chitlangiya S, Ayyagari A. The current status of Pyogenic Meningitis in children. Indian Pediatr.
1980 May;17(5):438-44

Authors Name:

Noor Alhooda. M. Alawkaly, M.Sc. in microbiology and B.Sc. in medical laboratory,
Lecturer assistant at the higher institute of Science and Technology, Sulug, Libya,
researcher in laboratory specialization for 25 years and academic lecturer for ten years.

4 | African Journal of Advanced Pure and Applied Sciences (AJAPAS)


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2901656/?report=reader
https://www.ncbi.nlm.nih.gov/pubmed/20610819
https://scholar.google.com/scholar_lookup?journal=Clin+Microbiol+Rev&title=Epidemiology,+diagnosis,+and+antimicrobial+treatment+of+acute+bacterial+meningitis&author=MC+Brouwer&author=AR+Tunkel&author=D+Van+de+Beek&volume=6&issue=3&publication_year=2010&pages=467-492&pmid=20610819&
https://www.ncbi.nlm.nih.gov/pubmed/9509854
https://scholar.google.com/scholar_lookup?journal=Pediatr+Rev&title=Management+of+bacterial+meningitis&author=L+Wubbel&author=GH+McCracken&volume=6&publication_year=1998&pages=78-84&pmid=9509854&
https://www.ncbi.nlm.nih.gov/pubmed/10470556
https://dx.doi.org/10.1016%2FS0891-5520(05)70095-7
https://scholar.google.com/scholar_lookup?journal=Infect+Dis+Clin+North+Am&title=Clinical+presentations,+diagnosis,+and+prognostic+factors+of+bacterial+meningitis&author=SL+Kaplan&volume=6&publication_year=1999&pages=579-594&pmid=10470556&doi=10.1016/S0891-5520(05)70095-7&

