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  :الملخص

ئل الما ط ندما اياب الساالتي تسمى الساااا، والتي تغطي الدماغ والنخاع الة كي. اادث التهاب الساااا ع-التهاب السحاااا و  التهاب ايح ا اشيةح ل الاسا ل 

لتهاب لمىًفل اليححح ال ال بائ ل سوبالسحححاااا بالىدوا، اش حححكاب اشكعً  ححح  ع ا سلتهاب السحححاااا وي الك ًو حححالأ والك ت ًاا واشول الأ والكطًاالأ وع امل   ًا.

ا ر فاا ححل وةححك ل مشطى ل في مسححتةححكى اشركات  سً كان  يالك ل حاسلأ التهاب  .7171إلى  7112بكنغال  منالسححاااا لدا مً ححى مسححتةححكى بنغال  لْركات  در

(. بالإ ححافل إلى  غ يالك ل المً ححى ٪2..2(، ب نما كان  يالك ل حاسلأ التهاب السححاااا في الك ل الىمًال   ل من  ححنل  ٪11( والإناث  ٪95السححاااا عند الوك ا  

(. بةححححح ل عاد، لافلأ يالك ل مً حححححى التهاب السحححححاااا ٪1.7شفنى كان  من وحدل الجًاحل  ( وا٪79.5  مًاض الشلا  ب(  وفش ا ل حدل الشك ت كان   على وحدل

( و يسطس ٪1..1 على نسكل له في ا ل     لأ ظهً مً حى التهاب السحاااا حسا الةه ا والسن ا ا(، ب نم٪71.2  7171( إلى ٪12.7  7112حسحا الىاد من 

(، ت لاع ٪71.7 ااد   11إلى  2(. وكاغ ت لاع المًاض حسححا مدل المًض من ٪11.7والةححتا)   (٪9.7.(، وباسححا الم  ححل والسححن الأ في اليحح    17.1٪ 

من ووه الداا ححل  غ التهاب السححاااا ايحح ا الوك ا  كعً من الإناث، وو   ححائع عند  ج(. نسححتنت٪15.5المًاض حسححا حالل الخًول ل ل السححن الأ بيححال د دل  

 ا  غ التهاب الساااا  كعً    ع ا  لات  هً  ا ل   و يسطس، واظهً بة ل  كعً    ع ا في الي   منه في الةتا).اشركات الوان تشل  عمااول عن عاد واحد، 

 .التهاب الساااا، علل اشوب ل، الت لاع، الم  ل، مستةكى اشركات، بنغال  :الكلمات المفتاحية

Abstract 

Background: Meningitis is an inflammation that affects the delicate membranes called meninges, which cover the brain and 

spinal cord. Meningitis occurs when fluid surrounding the meninges becomes infected. The most common causes of 

meningitis are viruses, bacteria, protozoa, fungi, and other agents. 

Aim: To investigate the epidemiological picture of meningitis in patients at Benghazi Pediatric Hospital. 

Methods: a descriptive cross-sectional study was conducted from 2017 – 2020. 

Results: The majority of meningitis cases were in males (59%) with females at 41%, while the majority of meningitis cases 

were in the age group of below 1 year (73.7%). The majority of patients according to the unit of admission, were from unit 

B (the cardiovascular unit) (25.9%) and the lowest was from the surgery unit (0.2%).  In general, the majority of meningitis 

patients according to the year had an increase from 2017 (17.2%) to 2020 (24.6%). While meningitis occurring in patients 

according to months showed the highest incidence in July (13.8%) and August (12.8%), and according to the season in the 

summer (35.2%) and winter (14.2%).  The distribution of patients according to the duration of disease was from 6 to 10 days 

(20.2%); the distribution of patients according to outcome in all years, the majority were discharged in good health (89.9 %). 

Conclusion:  This study concluded that meningitis affected males more than females, and is common in children whose age 

is under one year. Meningitis is more common during July and August, showing more incidence in summer than winter.  

Keywords: Distribution, Epidemiology, Meningitis, Pediatric Hospital, Season. 

 

1. INTRODUCTION 

The central nervous system (CNS ) is framed by the brain and 

spinal string, both secured by layers called meninges, ordered 

into three layers: pia mate, archanoid mater, and dura mater; if 

there is an infection in the two-layer pia, arachnoids, this 

infection is called meningitis [1]. Meningitis is an inflammation 

of the layers of the brain or spine, which is caused by various 

infectious agents, such as bacteria, viruses, fungi, and 

protozoans, that more commonly result in a mild or 

asymptomatic infection. Young children are most at risk for 

meningitis[2].  

 

 

The main bacterial species responsible for causing meningitis are 

Streptococcus pneumonia, Haemophilus influenza type b, and 

Neisseria meningitidis.  Thereafter, new vaccines such as the H. 

influenza b conjugate vaccine and the heptavalent pneumococcal 

conjugate vaccine resulted in pronounced declines in the invasive 

diseases caused by these pathogens.  However, bacterial 

meningitis remains a serious cause of morbidity and mortality in 

childhood in regions where immunization coverage is below 

optimal levels [3,4].  Many viruses can cause viral meningitis.  

However, enteroviruses have been found to be the cause of most 

viral meningitis cases worldwide. The pathogenesis of viral 

meningitis is not clearly defined, and diagnosed [5,6]. Viral 

meningitis usually affects young children and is most commonly 

seen in summer and autumn[7]. 
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Meningitis is a life-threatening disease with a high case fatality 

rate and leads to serious long-term complications [8]. Meningitis 

has many symptoms, the most common ones include a severe 

headache, high temperature, neurological signs such as lethargy, 

coma, nausea and vomiting, sensitivity to light, and a stiff neck 
[8].  Also, meningitis and meningitis-related sepsis can result in 

severe after-effects, such as loss of hearing, visual and physical 

weakness, cognitive disability, and limb loss, which have 

emotional, social and financial impacts on those who have been 

infected.  Although there has been significant progress in 

reducing the incidence of meningitis over the past 20 years, there 

were still an estimated 5 million new cases globally and 290 000 

deaths from meningitis in 2017 [9]. Therefore, it remains a major 

global public health threat despite the availability of safe and 

cost-effective vaccines [10,11]. The global mortality rate for 

meningitis continues to be high, ranging between 2% to 30% 

globally [12]. 

Epidemics of meningitis are seen all over the world, particularly 

in sub-Saharan Africa [13,14]. Updated information is important to 

add recommendations for the treatment or prevention of 

meningitis which could have great significance for local and 

global health. We aimed to determine the epidemiological picture 

of meningitis patients at Benghazi Pediatric Hospital, with the 

following objectives: to find the age and sex distribution of cases; 

to find the rate of meningitis in each year, and to find the seasonal 

variations of the disease. 

2. MATERIAL AND METHODS 

2.1. Study design 

A descriptive cross-sectional study was conducted at Benghazi 

Pediatrics Hospital, from March 2020 to January 2021. All cases 

admitted to the hospital from January 2012 to December 2020 

were included in this study. 

2.2. Statistical analysis 

The files Performa were designed from the case history file and 

in accordance with the requirements of the aim and objectives of 

the study. Necessary permission for this study was sought from 

the authorities including the treating doctors. All information 

present in the patients' records was collected and analyzed. 

Results were expressed as mean ± standard deviation (SD), 

number and percentage (%). Categorical data were compared 

using the Chi-square test. 

Statistical analysis was performed with the aid of the statistical 

package for the social sciences (SPSS) computer program 

(Version 23 Windows). P value < 0.05 was considered 

significant. Data were presented in tables and figures; figures 

were done by Microsoft Excel Program.      

3. RESULTS  

In table 1, the distribution of patients according to age shows that 

the highest frequency was among patients aged less than one year 

(73,7%) followed by the aged 1-5 years (20.5%). 

Table 1: Distribution of patients according to age. 

% No. Age /year 

73.7 221 <1 

20.5 71. 1-5 

4.3 19 6 - 10 

1.4 11 11 -15 

0.1 1 >15 

100 7301 Total 

Mean age = 1.2years,  Std. Deviation =2.3 years, Median= 4 months, 

Minimum age= One day, Maximum = 19 years.  

In figure 1, the distribution of patients according to sex shows 

that more than half of the meningitis patients were male (59%) 

and 41% were female.  

 

 

Figure 1. Distribution of patients according to sex. 

In figure 2, the distribution of patients according to the duration of the disease shows the highest duration was from 6-10 days (56.6%) 

and the least was >25 days (2%). 
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Mean  =10.1days ,Std .Deviation = 5.8days, Median= 9 days, Minimum =One day, Maximum =76 days.  

Figure 2. Distribution of patients according to the duration of the disease. 

In table 2, the distribution of patients according to the unit of admission shows the highest frequency was from patients admitted to Unit 

B(cardiovascular unit) (26%), and the lowest was from the surgery unit(0.2%). 

Table 2: Distribution of patients according to the unit of admission. 

In figure 3, the distribution of patients according to the year of incidence shows the highest increase in 2018 (31%) then in 2019 (27.2%) 

after which comes 2020 (24.6%), and 2017, the lowest (17.2%).  

% No. Unit of admission 

24.2 251 Unite A (Respiratory) 

25.9 269 Unite B (Cardiovascular) 

19.8 205 Unite C (Neurology) 

15.7 163 Neonate  

7.5 78 Gastro 

5.1 9. ICU (Intensive care unit)  

0.8 8 Nephro 

0.8 8 Isolation 

0.2 2 Surgery 

100 7301 Total 
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Figure3. Distribution of patients according to the years. 

In table 3, the rate of meningitis in each year shows an increase in the rate of meningitis cases 2017-2018; a slight decrease in 2018- 

2019; then again an increase in 2020. 

Table 3: Rate of meningitis in each year. 

Table 4 and Figure 4 show the distribution of patients according to the months and total years, showing the highest frequency in July 

(13.8%) and August (12.8%). 

Table 4: Distribution of patients according to the months and years. 

X2= 108.795. df=33  ; p= 0.0001(Significant). 

0

5

10

15

20

25

30

35

17.2

31
27.2

24.6

%

2017                   2018                       2019                      2020

Rate of meningitis 
Meningitis cases Total admission 

Years 
% No. % No. 

11.8/1000 17.2 179 24.5 15205 7112 

17.8/1000 31 .71 29 18011 7111 

17.4/1000 27.2 282 26 16210 2019 

20/1000 24.6 255 20.5 12762 2020 

16.7/1000 100 1037 100 62188 Total 

Total 0303 2019 0372 0371 
Months 

% No. % No. % No. % No. % No. 

8.2 85 11.9 30 12.4 35 3.1 10 5.6 10 January 

5.8 60 8.6 22 7.1 20 3.7 12 3.4 6 February 

9 93 13.3 34 9.2 26 5.9 19 7.8 11 March 

5.5 57 3.1 8 7.4 21 5 16 6.7 17 April 

6.3 65 4.3 11 3.9 11 6.9 22 11.7 71 May 

8 83 8.6 22 8.5 24 7.5 24 7.3 1. June 

13.8 143 9 23 13.1 37 21.5 69 7.8 11 July 

12.8 133 11.4 29 7.1 20 16.5 53 17.3 .1 August 

8.6 89 9 23 8.9 25 9.3 30 6.1 11 September 

9 94 7.1 18 10.3 29 8.4 27 11.2 71 October 

7 73 9.4 24 5.7 16 4.7 15 10.1 11 November 

6 62 4.3 11 6.4 18 7.5 24 5 5 December 

100 1037 100 255 100 282 100 321 100 711 Total 
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Figure 4. Distribution of patients according to the months and years. 

Table 5 shows the distribution of patients according to the season and year, Where the highest frequency in all years was during the 

summer (35.2%). 

Table 5:Distribution of patients according to the season and year. 

X2= 37.908. df=9  ; p=0.0001 (Significant). 

In table 6, the distribution of patients according to outcome in all years shows the highest frequency in discharged in good health (89.9%). 

Table 6: Distribution of patients according to outcome and years. 

X2=15.381 .df=9 ;  p= 0.081( Not significant).

8.2

5.8

9

5.5

6.3

8

13.8
12.8

8.6

9

7

6

0

2

4

6

8

10

12

14

16

%

Total 0303 0371 0372 0371 
Season 

% No. % No. % No. % No. % No. 

20.5 213 20 51 20.6 58 17.8 57 26.2 47 Spring 

35.2 365 29.4 75 28.7 81 45.5 146 32.4 58 Summer 

24.1 250 25.1 64 24.8 70 22.4 72 27.4 15 Autumn 

20.2 209 25.5 65 25.9 73 14.3 46 14 79 Winter 

100 1037 100 255 100 282 100 321 100 711 Total 

Total 0303 0371 0372 0371 
Outcome 

% No. % No. % No. % No. % No. 

89.9 932 86.7 221 89.7 253 92.8 298 89.4 160 Discharged in good health 

4.4 12 6.3 16 5 11 3.1 10 3.4 6 Died 

3.5 .2 3.9 10 4.6 1. 2.5 8 2.8 9 
Discharged against 

medical advise 

2.2 7. 3.1 8 0.7 7 1.6 5 4.4 1 
Transferred to other 

hospitals 

100 1037 100 255 100 020 100 321 100 711 Total 
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4. DISCUSSION 

In this study, we found that the majority of meningitis cases were 

in the age group of below one year (73.7 %) (table 1). The 

youngest child was <1 year old, and the oldest child was 19 years 

old. This comes in agreement with a study that shows that 

meningitis in infancy has serious consequences. The 2% of 

children who survived the acute attack died before the age of 5 

years, neonatal meningitis was associated with a higher 

frequency of disability, especially neuromotor disability and 

seizure disorders, than meningitis after one month of age[15]. In 

another study on children's meningitis in medical colleges and 

hospitals, Kolkata showed that 44.17% of meningitis cases were 

below three years of age[16]. A previous study at Aghia Sofia 

children's hospital in Athens showed that the risk of meningitis 

was higher in infants and young children aged < 5 years  [17].  

Also, a study from Iraq at Al-Ramadi Maternity and Children's 

Hospital showed that the first age group (< 1 year) occupied the 

highest number (60.8%) with a statistically significant ( P < 

0.05). Similar results were also reported in Jordan. The incidence 

of bacterial meningitis is higher in developing countries than in 

developed countries and particularly high in children under one 

year of age [18]. Increased exposure to infections and underlying 

immune system problems present at birth increase an infant's risk 

of meningitis. 

Males were found to be slightly more affected than females 

where males were (59%) and females were (41%) as shown in 

(figure 2); similar results were reported in Cuba [19], North 

America [20], and Saudi Arabia [21]. While in a different study 

from Kenya, findings reported that female children (56%) were 

more at risk of being affected with clinical symptoms of 

meningitis compared to their male counterparts (44%).  About 

38% of the children diagnosed with bacterial meningitis were 

female [22]. 

Treatment of bacterial meningitis, the duration of antibiotic 

therapy depends on the organism isolated. For S pneumoniae 

(pneumococcus) and H influenzae type b (Hib),10–14 days of 

treatment is generally recommended, while for N meningitides a 

seven-day course is sufficient.  In Listeria monocytogenes and 

group B Streptococcal meningitis, antibiotics should be given for 

14–21 days.  For Gram-negative bacilli, a minimum of three 

weeks is needed [23]. That can be the potential reason which could 

account for our results revealing 59% of patients stay 6-10 days 

for treatment and 2% stay more than 25 days, assuming that most 

infections are bacterial infections since there was no data 

available of analytic results of the patient confirming organism 

of meningitis infection.  According to the unit of admission, the 

distribution of patients in this study shows that the highest 

percentage was from unit B, the cardiovascular unit (26%), and 

the lowest percentage was (0.2%) from the surgery unit, while 

there was no significant difference between units of admission.  

The results of the present study of meningitis among children 

admitted to Benghazi Pediatrics Hospital during the years 2017 

to 2020 showed an increased rate of admitted children with 

meningitis in the year 2017 (11.7/ 1000) whereas in the year 2018 

it was  (17.8/1000), with no significant difference between the 

two years; a slight decrease from the year 2018 to 2019 then again 

an increase in 2020 (20/1000). While a previous study in 2012 at 

the same hospital showed a rate of (6.06/1000) [24], which can 

indicate a rate increase in meningitis cases from 2012 to 2020. A 

large Norwegian study reviewed the incidence among children in 

the age group of 2 to 16 years and they observed a decline in the 

occurrence from 19.1 per 100,000 in 1988 - 1991, to 6.9 per 

100,000 in 2003 - 2006.  The incidence of bacterial meningitis 

among children in Norway has decreased significantly over the 

last 20 years, and meningitis is now a rare disease.  Bacterial 

meningitis is most common among children below the age of two 

and is still associated with substantial mortality and risk of long-

term neurological sequelae [25]. Furthermore, a study in the 

Emirates showed that there has been a decline in the incidence of 

meningitis cases in Al-Ain over the past five years. This decrease 

can potentially be attributed to multiple factors including 

improvements in living conditions, the regional introduction of 

vaccines against H. influenzae type b and  

N. meningitides, better availability of healthcare facilities, earlier 

detection of meningitis, and improved prevention and 

management methods by the Ministry of Health against all types 

of meningitis infections. The decline in incidence rates is unlikely 

to have been affected by changes in surveillance because no 

modifications were made to the national diagnostic criteria used 

for meningitis, and only passive surveillance was conducted 

throughout the entire study period [26]. An early Korean study 

agrees with our results showing a rapid increase in the rate of 

meningitis (45%) in the year 1989, reaching 89% in 1995 [27]. In 

addition, our study reveals a significant increase in meningitis 

according to the months and years showing X2= 27.673. df=11; 

P = 0.004. The highest frequency was in July and August which 

corresponds with other studies which showed that the incidence 

of meningitis in tropical areas occurs in the dry season and 

decreases in periods of rains, while temperate regions usually 

experience epidemics in the winter and spring periods [28,29]. 

A relationship between climate and dust and meningitis has often 

been advocated in the last decade. First quantitative studies were 

recently conducted [30-32], leading to new hypotheses on the 

relationships between them. In our study, most cases were 

reported during the summer season.  Results from another study 

highlighted the special case of dust in comparison to wind, 

humidity, or temperature: a strong similarity between sections is 

noticed in the elaboration of the time-lags between the seasonal 

element of dust and meningitis. This result, together with the 

supposition of dust damaging the pharyngeal mucosa and easing 

bacterial irruption reinforces our confidence in dust forcing on 

meningitis seasonality districts is noticed in the elaboration of the 

time-lags between the seasonal element of dust and meningitis .

Dust data should now be integrated into epidemiological and 

forecasting models to make them more realistic and usable from 

a public health perspective [33].  Moreover, our results according 

to the distribution of patients according to outcome and years 

show the highest frequency in all years was in patients who were 

discharged in good health, and the lowest frequency in all years 

was in patients who were discharged against medical advice with 

no significant difference. 

5. CONCLUSION 

From this study, we found that meningitis affected males more 

than females, and is common in children whose age is below one 

year. Additionally, meningitis is more common during July and 

August, showing more incidence in summer than winter. The 

epidemiology of meningitis in our study follows similar patterns 

of age, sex, and seasonality distribution as found in other 

countries and populations. We recommend that a prospective 

study be done. 
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