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ABSTRACT

Objective: To describe epidemiological profile with respect to demographics and seasonal
variations in occurrence of Meningitis, Encephalitis and Meningoencephalitis.

Methods: A retrospective review of medical records of meningitis and Encephalitis and Meningo-
encephalitis cases from 1% January 2018 to 31* December 2018 from Medicine department at
Benghazi Medical Center in Benghazi city, Libya. All patients meeting the case definition were
included .Data were collected using questionnaire on demographics including, age, sex, Address,
and date of admission and date of discharge, diagnosis.

Results: From January to December 2018, 31 cases were identified, the mean age of all cases
was (41.2) years. There were 20 (66.7%) of them males and 10 (33.3%) were females. The

*Corresponding author: E-mail: naeima_idris@yahoo.com;



Houseein et al.; AJMPCP, 2(2): 101- 107, 2019; Article no.AJMPCP.52020

seasons.

proportion of diagnosis of meningitis, encephalitis, and Meningoencephalitis was (22.6%), (25.8%),
(51.6%) respectively. Differences were observed in the occurrence of each infection during the year

Conclusion: Based on data obtained, most infections occured in older age with gender differences
in each type of infection. Seasonal variations noticed in all infections. This descriptive study was
used as a screening tool to track cases and further larger epidemiological study is needed in order
to plan effective preventive and surveillance measures.

Keywords: Meningitis; encephalitis; neuro epidemiology; seasonality.

1. INTRODUCTION

Meningitis and Encephalitis are infectious
diseases of central nervous system caused
mainly by bacteria and virus. The infection
begins somewhere else in the body besides the
brain, like ears, sinuses, or throat. Meningitis and
encephalits may co-exist (as meningo-
encephalitis) or share symptoms and aetiologies
[1]. These medical emergencies may pose high
morbidity and mortality rate especially when the
inflammation affects the brain and its membranes
[2]. Bacterial meningitis can be life-threatening
and cause brain damage, while viral meningitis
tends to be less severe [1]. In contrast, the
majority of viral encephalitis have an unknown
cause, and may lead to adverse health outcomes
[3]. There are a number of risk and prognostic
factors, depending on the pathogen causing the
infection. The environmental factors play a curial
role in epidemiology of such infections [4].

A growing body of literature
epidemiology of infectious disease has
demonstrated the seasonal pattern of CNS
infections. Comprehensive understanding of the
environmental factors impacts on the biology and
ecology of the causative agent is needed to
accurately measure the seasonal dynamics of
theses infectious diseases [5,6].

in descriptive

The study of epidemiological pattern of
neuroinfections by time can determine whether
there has been an increase or a decrease of
disease over time, besides both geographic and
demographic factors and the epidemiologic trade
of CNS infections [7]. Consequently, the
application of epidemiological concepts in
studying the neurologic infections contributes to
early detection and diagnosis of disease and
may improve the prognosis meningitis,
encephalitis or meningeoencephalities [8].

Yet, recent published studies that investigate the
aetiology and epidemiology of CNS infections in
developing countries are limited [9]. Despite
advances in vaccinations, meningitis,

encephalitis and menngeoencephalities are still
reported in all age groups. The other concern is
represented in the absence of an electronic
medical reporting system. Many questions
remain about the distribution of CNS infections.
In this study, we attempted to get insight on the
epidemiological picture of diseases based on
available data from Benghazi medical centre,
which serving the area in the east of Libya.

The overall aim of this study was to describe

epidemiological  profile  with  respect to
demographics and seasonal variations in
occurrence of Meningitis, Encephalitis and

Meningo-encephalitis.
2. METHODS

A cross sectional study was conducted using
retrospective review of medical records of
meningitis and Encephalitis and Meningo-
encephalitis cases from 1% January 2018 to 31%
December 2018 from Medicine department at
Benghazi Medical Center in Benghazi city, Libya.
Data collected on 31 Libyan patients, aged 16—
87 years.

2.1 Data Collection Tools

Data were collected using questionnaire on
demographics including, age, sex, Address, and
date of admission and date of discharge,
diagnosis  (Meningitis, Encephalitis, and
Meningio-encephalities).

2.2 Statistical Analysis of the Data

Data entry and analyses was using SPSS
software package version 16. Qualitative data
were described using number and percent.
Quantitative data were described using, mean,
and standard deviation.

3. RESULTS

A total of 31 cases was identified from all
admissions during 2018. The mean age of all
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cases was 41.2 years as Fig. 1 shows. Age
distribution according to type of infection is
described in Fig. 2.

Regarding the gender of cases, 20 (66.7%) of
them were males and 10 (33.3%) were females.
Sex was unrecorded for 1 case. From the studied

31 cases, a diagnosis of meningitis was in 7
cases (22.6%), and 8 cases, (25.8%) of them
diagnosed with encephalitis. while the majority of
cases were diagnosed as  meningeo-
encephalities (16 cases) (51.6%). Fig. 3
summarises the gender distribution of cases in
each type of infection.
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Fig. 1. Age distribution of the studied cases
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Fig. 2. Age distribution according to type of infection
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Fig. 4. Seasonal variations in each type of infection
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In terms of seasonal variations, there were
differences were observed in the occurrence of
each infection during the year seasons. Fig. 4
summarises the seasonal variations in each type
of infection.

4. DISCUSSION

The result show small number of cases of
meningitis, encephalitis and meningo-
encephalities during the year 2018 in Benghazi
Medical Centre. However, there may be
other cases underestimated have had access to
other medical private or public centre in
Benghazi. Since there is no medical data bases
for health system and medical records in
Benghazi and this limit our estimation of cases in
that period.

In the present study, among 31 cases, the
majority of cases were in age older than 40 years
.this was comparable to a study done in Egypt
found a significant effect of older age in patients
diagnosed with these diseases [10]. In addition, a
prospective study in the UK found a strong
evidence of higher incidence of encephalitis in
older age [11]. This was reported elsewhere
[12,13].

According to type of infection we observe little
differences between males and females. In
meningitis, the male were higher than female.
Likewise approximate findings reported from a
study done in the USA demonstrated that
meningitis in male adults differs significantly from
female adults [14]. Same gender deference in
meningitis and encephalitis was observed in
other studies [10,15]. Generally, several
researchers found sex as a major risk
determinant of infectious diseases [16].

The present study observed seasonal variation in
meningitis, encephalitis and meningo-
encephalities. This was also reported in other
studies [17,18]. Egyptian study found Meningitis
and encephalitis cases were found to peak
during the summer months [10,19].

In light of literature on countries out side the
meningitis belt, various seasonal patterns of
bacterial meningitis was reported [20,21].

Regarding Encephalitis, previous epidemiological
reports found highest incidence in summer [22].
The researchers suggested an environmental
factor effect regarding humidity and temperature
[23]. Summer peak was also noticed in Meningo-

encephalitis or as known encephalomeningitis
[24].

5. STUDY LIMITATION

Data quality was the first concern, as it was
missing on importance epidemiological
dimension, which is the place of residence.
Furthermore, the Small sample size and
incomplete medical files regarding accurate
laboratory data that may help to categorise the
CNS infections according to pathogen and get
further explanations.

6. CONCLUSION

In conclusion, based on data obtained, we found
that most infections occur in older age with
gender differences in each type of infection.
Seasonal variations noticed in all infections. This
Descriptive cross sectional study design was
used as a screening tool to track cases and
further larger epidemiological study is needed in
order to plan effective prevention and
surveillance strategies.

CONSENT

It is not applicable.
ETHICAL APPROVAL

It is not applicable.
COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. National Institute of Neurological Disorders
and Stroke. Meningitis-and-Encephalitis-
Fact-Sheet; 2018.
Available:https://www.ninds.nih.gov/Disord
ers/Patient-Caregiver-Education/Fact-
Sheets/Meningitis-and-Encephalitis-Fact-
Sheet

2. Kelly TA, Olorcain P, Moran J, Garvey P,
McKeown P, Connell J, et al
Underreporting of viral encephalitis and
viral meningitis, Ireland, 2005-2008.
Emerging Infectious Diseases. 2013;19:
1428-1436.

3. Roos Karen L, Tyler Kenneth L. Meningitis,
encephalitis, brain abscess, and

105


http://accessmedicine.mhmedical.com/content.aspx?bookid=1130&sectionid=79734335
http://accessmedicine.mhmedical.com/content.aspx?bookid=1130&sectionid=79734335

10.

11.

12.

13.

14.

Houseein et al.; AJMPCP, 2(2): 101- 107, 2019; Article no.AJMPCP.52020

empyema. Harrison's Principles of Internal
Medicine (19 Ed.). New York, NY:
McGraw-Hill Education; 2015.
Fisman DN. Seasonality of
diseases. Annu Rev Public
2007;28:127-43.

Grassly NC, Fraser C. Seasonal infectious
disease epidemiology. Proc Biol Sci.
2006;273:2541-50.

Juliette Paireau, Angelica Chen, Helene
Broutin, Bryan Grenfell, Nicole E. Basta.
Seasonal dynamics of bacterial meningitis:
A time-series analysis. Lancet Glob
Health. 2016;4(6):e370—e377.

James Sejvar. Neuroepidemiology and the
epidemiology of viral infections of the
nervous system. Handb Clin Neurol.
2014;123:67-87.

Kuhn K, Campbell-Lendrum D, Haines A,
Cox J. Using climate to predict infectious
disease epidemics. Geneva: World Health
Organ; 2005.

Radhakrishnan K, Maloo JC, Poddar SK,
Mousa ME. Central nervous system
infections in Benghazi, Libya: Experience
from a community-based adult medical
neurology set-up. J Trop Med Hyg.
1987;90(3):123-6.

Ayman Yosry, Taha Gad, Waleed
Fathalah, Marwa Khairy, Hanan Abd El
Hafez, Rabab Fouad. Epidemiological
profile of patients suspected with
meningitis: A cross-sectional study among
1712 Egyptian patients. International
Journal of Microbiology and Immunology
Research. 2014;2(4):054-062.

Julia Granerod, Simon Cousens, Nicholas
W. S. Davies, Natasha S. Crowcroft, Sara
L. Thomas. New estimates of incidence of
encephalits in  England.  Emerging
Infectious Diseases. 2013;19(9).

Amy Y. Wang, Jorge D. Machicado, Nabil
T. Khoury, Susan H. Wootton, Lucrecia
Salazar, Rodrigo Hasbun. Community-
acquired meningitis in older adults: Clinical
features, etiology, and prognostic factors. J
Am Geriatr Soc. 2014,;62(11):2064—2070.
Van De Beek D, De Gans J, Spanjaard L,
Weisfelt M, Reitsma JB, Vermeulen M.
Clinical features and prognostic factors in
adults with bacterial meningitis. N Engl J
Med. 2004;351:1849-1859.

Lavanya Dharmarajan, Lucrecia Salazar,
Rodrigo Hasbun. Gender differences in
community-acquired meningitis in adults:

infectious
Health.

15.

16.

17.

18.

19.

21.

22.

23.

106

Clinical presentations and prognostic
factors. J Meningitis. 2016;1(1).

Girgis NI, Sippel JE, Kilpatrick ME,
Sanborn WR, Mikhail 1A, Cross E, Erian
MW, Sultan Y, Farid Z. Meningitis and
encephalitis at the Abbassia Fever
Hospital, Cairo; 1993.

Guerra-Silveira F, Abad-Franch F. Sex
differences in infectious disease
epidemiology: Patterns and processes.
Plos One. 2013;8.

Yves Traore, Tsidi Agbeko Tameklo,
Berthe-Marie Njanpop-Lafourcade,
Mathilde Lourd, Seydou Yaro, Dominique
Niamba, Aly Drabo, Judith E. Mueller,
Jean-Louis Koeck, Bradford D. Gessner.
Incidence, seasonality, age distribution,
and mortality of pneumococcal meningitis
in Burkina Faso and Togo. Clinical
Infectious Diseases. 2009;
48(Supplement_2,1):S181-S189.
Azevedo LCP, Toscano CM, Bierrenbach
AL. Bacterial meningitis in Brazil: Baseline
epidemiologic assessment of the decade
prior to the introduction of pneumococcal
and meningococcal vaccines. PLoS One.
2013;8:e64524.

Xie Y, Tan Y, Chongsuvivatwong V, Wu X,
Bi F, Hadler SC, et al. A population-based
acute  meningitis and  encephalitis
syndromes. Surveillance in  Guangxi,
China, May 2007- June 2012. PLoS ONE.
2015;10(12):e0144366.

DOI: 10.1371/ journal.pone.0144366
Dowell SF, Whitney CG, Wright C, Rose
CE, Schuchat A. Seasonal patterns of
invasive pneumococcal disease. Emerg
Infect Dis. 2003;9:573-79.

Che-Liang Lin, Hsiao-Ling Chang, Chuan-
Yao Lin, Kow-Tong Chen. Seasonal
patterns of Japanese encephalitis and
associated meteorological factors in
Taiwan. Int J Environ Res Public Health.
2017;14(11):1317.

[Published online 2017 Oct 29]

DOI: 10.3390/ijerph14111317

Hu Suk Lee, Hung Nguyen-Viet, Mihye
Lee, Phuc Pham Duc, Delia Grace.
Seasonality of viral encephalitis and
associated environmental risk factors in
Son La and Thai Binh provinces in
Vietham from 2004 to 2013. Am J Trop
Med Hyg. 2017;11:96(1).

Shaobai Zhang, Wenbiao Hu, Xin Qi,
Guihua Zhuang. How socio-environmental


https://www.ncbi.nlm.nih.gov/pubmed/?term=Radhakrishnan%20K%5BAuthor%5D&cauthor=true&cauthor_uid=3586092
https://www.ncbi.nlm.nih.gov/pubmed/?term=Maloo%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=3586092
https://www.ncbi.nlm.nih.gov/pubmed/?term=Poddar%20SK%5BAuthor%5D&cauthor=true&cauthor_uid=3586092
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mousa%20ME%5BAuthor%5D&cauthor=true&cauthor_uid=3586092
https://www.ncbi.nlm.nih.gov/pubmed/3586092
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4241151/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4241151/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4241151/

Houseein et al.; AJMPCP, 2(2): 101- 107, 2019; Article no.AJMPCP.52020

factors are associated with Japanese 24. Diaz J. Seasonal primary amebic

encephalitis in Shaanxi, China — A meningoencephalitis (PAM) in the South:
Bayesian spatial analysis. Int. J. Environ. Summertime is PAM time. J La State Med
Res. Public Health. 2018;15:608. Soc. 2012;164:148-150,152-155.

© 2019 Houseein et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://www.sdiarticle4.com/review-history/52020

107


http://creativecommons.org/licenses/by/4.0

