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ABSTRACT

Fever with seizure, a common presentation with which a child may present to the emergency is 
mainly due to febrile seizure, but it may also be due to meningitis. This study was done to find out 
the incidence of meningitis and to find out whether lumbar puncture is necessary in different age 
groups of children presenting with first episode of fever with seizure.

A prospective study was conducted in the emergency department of Kanti Children’s Hospital. 
Children who presented with first episode of fever and seizure in the age group of 6 months to 5 
years were included. Meningitis was diagnosed on the basis of either cytological and biochemical 
criteria or if a bacterial pathogen was isolated.

Of the 175 children included, 17% were diagnosed to have meningitis. Cerebrospinal fluid was 
positive for a bacterial pathogen in 4.5% of the cases. In the age group of 6 months to 12 months, 30% 
of the children had meningitis as compared to 20 % and 5% in other age groups of 12- 18 months 
and above 18 months respectively. All children with culture proven bacterial meningitis were in the 
age group of 6-12 months and had no evidence of meningeal irritation. Signs of meningeal irritation 
had high specificity in diagnosing meningitis. Organisms grown were Haemophilus influenza in three 
cases, Streptococcus pneumoniae in two cases and Staphylococcus aureus in three cases.

In conclusion, incidence of meningitis was found to be high in children presenting with first episode 
of fever and seizure. Lumbar puncture to rule out meningitis should especially be considered in 
children in the younger age group even without evidence of meningeal irritation.
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INTRODUCTION

Fever with seizure is the most common type of seizure 
occurring in children.1 This may be due to febrile seizure 
or a more ominous condition like meningitis. Seizure is 
a common presentation for which a child may come 
to the emergency and may occur in up to 10% of 

children presenting to the emergency.2 Probability of 
bacterial meningitis in children with fever with seizure 
varies from 0.6% to 6.7%.3 Therefore it is important to 
differentiate benign febrile seizure from meningitis early 
and implement appropriate management. 
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Deciding whether a child has meningitis will be easier 
in older children where there may be meningism or 
photophobia. In younger children, it may be more difficult 
to diagnose meningitis and should be considered where 
there is a history of irritability, decreased feeding, 
lethargy, prolonged seizure, focal or multiple seizures, 
prolonged postictal altered consciousness, neurological 
deficit and prior intake of antibiotics.4

According to the American Academy of Pediatrics 
(AAP) guideline, all children with their first febrile 
seizure under the age of 12 months should have a 
lumber puncture (LP) since the signs of meningitis are 
subtle and also potential risks of delayed treatment of 
meningitis outweighs any risk of performance of LP. 
In the age group of 12 to 18 months as it is debatable 
whether meningitis can be diagnosed solely on the basis 
of clinical features, LP should be strongly considered. 
In the age group above 18 months, clinical features 
of meningeal irritation are usually present; therefore, 
decision for LP should be done depending on clinical 
examination.5 Different studies have found the incidence 
of meningitis in first episode of fever with seizure to be 
different but varying in range from 0.6- 6.7%.6-13 

This study was conducted with the objectives to 
find out the incidence of meningitis and therefore, to 
determine whether LP is necessary in children aged 6 
months to five years presenting with first episode fever 
with seizure.

MATERIAL AND METHODS

The study was a hospital based prospective study, 
conducted in the department of Emergency of Kanti 
Children’s Hospital. Data was collected from August 
2004 to January 2005. The study population was 175 
children aged six months to five years who presented 
with first episode of fever with seizure. Children with 
other neurological disease like cerebral palsy, mental 
retardation; fever after occurrence of seizure or on 
antibiotic for more than 48 hours were excluded from 
the study.

Children were considered as having fever if axillary 
temperature recorded at the emergency was >100.40 

F. All patients were examined in the emergency by 
Pediatric post-graduate students posted in Kanti 
Children’s Hospital as per standard examination 
methods to minimize inter observer error in detection 
of meningeal signs. Lumbar puncture was performed 
and CSF was collected in 2 sterile vials in all enrolled 
patients.  One vial was sent for cell count, differential 
count, sugar and protein and the other for Gram’s stain 
and culture. The CSF was analyzed as per standard 
laboratory methods by laboratory technicians. 

Meningitis was diagnosed in a child presenting with 
fever and seizure if he/she had a combination of all three 
of the following: CSF cells >5/mm3, protein more than 

40 mg% and sugar < 2/3 of blood sugar.14 Growth 
of bacteria in the CSF and/or positive Gram’s stain 
was considered as bacterial meningitis. Those growing 
contaminated organisms were excluded in the analysis. 
Informed verbal and written consent was taken from the 
parents or the accompanying adults before enrollment 
into the study.

RESULTS

A total of 175 cases that presented with first episode 
of fever and seizure between six months to five years 
of age were included. Among them, 121 (69.1%) were 
male and 54 (30.9%) were female children. There 
were a total of 53 children in 6-12 months age, 43 in 
12-18 months and 79 in above 18 months age group 
(Figure 1).

Figure 1. Distribution of cases according to age and 
gender

Among the total cases, 30 cases (17.1%) had 
meningitis and 145 cases had febrile seizures. Out 
of the meningitis cases, 8 cases (4.5%) had culture 
positive bacterial meningitis (Figure 2). 

Figure 2. Distribution of cases according to the 
diagnosis

Children of less than 12 months were found to have 
meningitis significantly (p = 0.001) as compared to 
older children. In the age group of 6 – 12 months, 17 
cases (32%) had meningitis while in 12-18 months, 9 
out of 43 cases (20%) had meningitis and in more than 
18 months age group 4 out of 79 cases (5%) were 
detected with meningitis (Table 1).
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Positive meningeal signs were significantly (p= 
0.00002) associated with the occurrence of meningitis 
and it was seen to have a low sensitivity but a high 
specificity for diagnosing meningitis (Table 2). A 
significant (p= 0.00008) number of children between 
6 to 12 months of age had meningitis without signs of 
meningeal irritation as compared to older children (Table 
3). In 8 cases, a bacterial pathogen was grown. Three 
grew Haemophilus influenza, two grew Streptococcus 
pneumoniae and three grew Staphylococcus aureus. All 
culture positive meningitis cases were in the age group 
of 6 months to 12 months.

Table 1. Distribution of meningitis in different age 
groups

Age in months Total Meningitis

6-12 53 17   (32.1%)

12-24 62 11   (17.7%)

24-36 32   0

36-48 13   0

48-60 15 2     (13.2%)

Total 175 30   (17.1%)

P value = 0.001

Table 2. Meningitis as predicted from meningeal signs

Meningeal signs Meningitis No meningitis

Present 6 (a) 4 (b)

Absent 24 (c) 141 (d)

Total 30 145

Using a, b, c, d, Sensitivity = 20%, Specificity = 97%, 
Positive predictive value = 60, Negative predictive 
value=85, Odds ratio=8.8, P value= 0.00002.

DISCUSSION

Meningitis is a medical emergency in children and 
should not be missed in any children with fever with 
seizure.  Among the 175 cases, 30 had meningitis 
showing that almost one fifth of children presenting in 
the emergency room with apparent febrile seizure have 
meningitis. Eight cases had culture positive meningitis 
while 22 cases had meningitis based on CSF cytological 
and biochemical criteria. 

In another study done in KCH, 10.9% of patients with 
apparent first febrile seizure had meningitis.15 Other 
studies on meningitis in apparent febrile seizure have 
found the incidence of meningitis to vary from 2-7%.7-

11,13,16 Our finding was comparatively higher than from 
studies done outside the country. The culture yield of 
CSF was 4.5%, which is comparable to other studies 
of febrile seizure.9,10,12,15  From the high incidence of 
meningitis detected, it can be said that meningitis 
should be considered as a provisional diagnosis in all 
children presenting with fever with seizure.

The younger the patient, the more was the risk of 
the meningitis. In 6-12 months age group, 32% had 
meningitis as compared to 20 % in 12-18months age 
group and 5% in more than 18 months age group. Other 
studies have also come to the same conclusion.10-13 
Therefore, younger the age more is the chance that 
a child presenting with fever and seizure may have 
meningitis. 

Meningeal signs were found to be significantly 
associated with meningitis with a specificity of 98% 
and negative predictive value of 85%. The high risk of 
meningitis in the presence of meningeal sign in a patient 
with fever and seizure is found to be comparable to 
other studies.7, 11 

It was seen that in the younger age group, there was 
significant probability of having meningitis without 
signs of meningeal irritation than in older children. 
Twenty-four children altogether had meningitis without 
meningeal sign. Around thirty percent of children in 
the age group of 6-12 months had meningitis without 
meningeal signs as compared to 17.1% in more than 
12-18 months of age and 2.7% in more than 18 months 
age group. This is comparable to other studies.8,11 All 
eight cases of culture positive meningitis in this study 
were in the age group of 6-12 months of age and none 
of them had meningeal signs.

CONCLUSION

In conclusion, it was found that meningitis is a common 
presentation in the emergency and in cases of apparent 
febrile seizure, meningitis should always be considered 
as a differential diagnosis. Lumbar puncture is necessary 
to rule out meningitis in all children between the ages 
of 6 months to 12 months presenting with first episode 
of fever with seizure to rule out meningitis, even in the 
absence of meningeal signs. 

Table 3. Meningitis in different age groups with/without meningeal signs

Age (months)
With meningeal signs Without meningeal signs

Meningitis No meningitis Meningitis No meningitis

6-12 2(50%) 2(50%) 15(30.6%) 34(69.4%)

>12-18 2(100%) 0 7(17.1%) 34(82.9%)

>18-60 2(50%) 2(50%) 2(2.7%) 73(77.3%)

P value 0.435 0.00008
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