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Abstract: Background: Fever with seizures in children may be due to simple febrile seizure, complex febrile seizures or secondary to a 

neuroinfection. The likelihood of acute bacterial meningitis (ABM) in febrile children with seizures ranges from 0.6% to 6.7%. 

Objectives: To identify the group of 6-18 month old children with the first episode of fever with seizure who would benefit from 

cerebrospinal fluid (CSF) examination. Method: The study group comprised 6-18 month old children, admitted with a febrile illness and 

first episode of convulsion with the admission occurring within 24 hours of the convulsion. Children with previously documented 

intracranial infection or neurological abnormality were excluded. Results:  Of the 29 children included in study, 4 (13.8%) were 

diagnosed as having ABM. In the 6-12 month age group, 3(25%) children had ABM compared to one(6 %) in the 12-18 month age 

group. In the 6-12 month age group 2 of the 3 children with ABM had no meningeal signs and 1 had meningeal signs. In the 12-18 

month age group the child with ABM had meningeal signs. Signs of meningeal irritation had high specificity in diagnosing ABM. 

Conclusions: Lumbar puncture (LP) and CSF examination are important in ruling out ABM, when a child of age 6-18 months presents 

with first seizure associated with a febrile illness, particularly so in children aged 6-12 months. Whenever meningeal signs occur in such 

children, there is a significant chance of ABM. 
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1. Introduction 
 

A seizure is a transient occurrence of signs and or symptoms 

resulting from abnormal excessive or synchronous neuronal 

activity in the brain. Up to 10% of children present to the 

emergency department with seizures. Fever with seizures is 

the most common type of seizures occurring in children.
1,2 

Fever with seizures may be due to simple febrile seizure, 

complex febrile seizure or secondary to some serious 

underlying etiology like neuroinfection. Febrile seizures 

(FS) is the commonest form of fever with seizures in young 

children; by age 5 years, 2-5% of children experience one or 

more FS.
2-4

  

 

The likelihood of acute bacterial meningitis (ABM) in 

febrile children with seizures ranges from 0.6% to 6.7%
1
. 

Early diagnosis and prompt treatment of ABM are essential 

to minimise severe long term sequelae.
5 

Cerebrospinal fluid 

(CSF) examination helps in this objective.  

 

In 1996, the American Academy of Pediatrics (AAP) 

consensus statement recommended CSF analysis strongly 

for infants 6 to 12 months of age with a first simple febrile 

seizure and to be considered for children 12 to 18 months of 

age with a first simple febrile seizure.
6  

 

In 2011, Guidelines for the Neuro-diagnostic Evaluation of 

the Child with a Simple Febrile Seizure concluded that 

meningitis should be considered in the differential diagnosis 

for any febrile child, and lumbar puncture (LP) should be 

performed if there are clinical signs or symptoms of concern 

and it is an option in: (i) an infant of 6 to 12 months who are 

deficient or unknown status of Hib or Streptococcus 

pneumoniae immunizations and (ii) children who are pre-

treated with antibiotics. However, in a few countries, the use 

of pneumococcal vaccines is not yet extensive.
5  

 

Therefore, in such conditions, these guidelines probably 

require some modification. In the above context, we 

conducted the current study to determine the relevance of 

routine LP, in our setup, in 6 to 18 month old children 

having first episode of fever with seizures. 
 

2. Objectives 
 

To identify the group of 6-18 month old children with the 

first episode of fever with seizure who would benefit from 

CSF examination 

 

3. Method 
 

Type of study: Prospective hospital based time bound study. 

 

Inclusion Criteria: 

 First episode of convulsion  

 Associated febrile illness, and 

 Admitted within 24 hours of the convulsion  

 

Exclusion Criteria: 

 Previously documented intracranial infections in current 

episode. 

 Cases for which LP was already done outside for the 

current episode. 

 Prior neurological abnormality. 
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 Any contraindication for LP 

 

We designed a prospective hospital based time bound study. 

Data were collected over one year. The study population 

consisted of 29 children aged 6-18 months admitted to the 

pediatric ward with a history of first episode of seizure with 

associated febrile illness who satisfied the inclusion criteria. 

 

Cases were studied with reference to clinical history and 

physical findings. Respiratory rate, heart rate, axillary 

temperature, weight, height, head circumference and weight 

for height were measured on admission. A detailed 

neurological examination was done. LP was done and CSF 

was sent for cell count, differential count, sugar, protein, 

Gram’s stain, Ziehl Neelsen stain and culture.  

 

ABM was diagnosed if child had a combination of all three 

of the following: CSF cells >5/mm
3
, protein more than 

100mg/dl and Sugar <40 mg/dl or <50% serum glucose.
8
 

Growth of bacteria in the CSF and/or positive Gram’s stain 

was considered as culture proven ABM. Informed consent 

was taken from the parents or the guardians before 

enrolment into the study. 

 

Statistical analysis: This was done using SPSS 17 software. 

Statistical methods used were percentages, means and tests 

of significance like Fisher’s exact test, Chi square test and 

Student t-test. 

 

4. Results 
 

Total number of children who fulfilled inclusion criteria in 

our study was 29. In our study, we noted that there were 12 

(41.4%) children in the 6-12 month age group. In the 12-18 

month age group there were 17 (58.6%) children. Mean age 

of presentation was 11.3 ± 3.53 months. Out of the 29 

children enrolled in our study, 19 (65.5%) were male and 10 

(34.5%) were female (M: F = 1.9:1). In 6-12 months age 

group, 3 (25%) had ABM as compared to 1 (6%) in 12-18 

months age group. This is shown in Figure 1.  

 

 
Figure 1: Distribution of acute bacterial meningitis in 

different age groups 

 

Among the study group, we noticed that fever and 

convulsion was the presenting complaint in all 29 (100%) 

cases followed by associated symptoms    cold in 12 (41.4%) 

cases, vomiting in 3 (10.3%) cases and loss of consciousness 

in 1 (3.4%) case. Among the study group, cause of fever was 

upper respiratory tract infection in 12 (41.38%) cases, ADD 

in 6 (20.68%) cases, ABM in 4 (13.8%) cases; urinary tract 

infection in 2 (6.9%) case and cause of fever was unknown 

in 5 (17.24%) cases. Meningeal signs were found to be 

significantly associated with ABM with a specificity of 

100%. This is shown in Table 1. 

 

Table 1: Association of meningeal signs with acute bacterial 

meningitis 
Meningeal signs Meningitis No meningitis p-value 

Present 02 0 <0.005 

Absent 02 25 

Total 04 25  

Sensitivity=50%, specificity=100%, positive predictive 

value=100%, negative predictive value=50%,  

 

In the 6-12 month age group, 2 (18.2%) children had ABM 

without meningeal signs while in the 12-18 month age group 

all children with ABM had meningeal signs. This is shown 

in Table 2. 

 

Table 2: Acute bacterial meningitis without meningeal signs 

in different age groups 

Age in months 
Meningeal signs 

Positive Negative 

6-12 1 2 

12-18 1 0 

Total 2 2 

p = 0.5  

 

5. Discussion 
 

In our study, out of the 29 cases of fever with first episode of 

seizure, 19 (65.5%) were male and 10 (34.5%) were 

females. M: F ratio was 1.9:1. Such observation of male 

preponderance was similar to other studies.
9-12. 

ABM should 

not be missed in any child with fever and seizures. Among 

the 29 cases presenting in the emergency room with 

apparent febrile seizures 4 children (almost 1 in 7) had 

ABM. Two cases had culture positive ABM while 4 cases 

had ABM based on CSF cytological and biochemical 

criteria.
8 

In another study done in Kathmandu, 10.9% of 

patients with apparent first FS had ABM. Other studies on 

ABM in apparent FS have found the incidence of ABM to 

vary from 2-7%.
13-15 

Among the 29 children with apparent 

febrile seizures, 4 had meningitis. Infants aged 6-12 months 

had higher risk of meningitis compared to children aged 12-

18 months. Other studies also had similar results.
1,2

 

Meningeal signs were found to be significantly associated 

with meningitis. 

 

Our study suggested that in children aged 6-12 months there 

is a possibility of having meningitis without signs of 

meningeal irritation compared to the children aged 12-18 

months but the difference was not statistically significant. 

This is comparable to other studies
1,2

. 

 

None of our study subjects were immunised against S. 

pneumoniae; this is a common situation in countries where 

pneumococcal immunization is not in the national 

immunization schedule. Therefore the Guidelines for the 

Neurodiagnostic Evaluation of a Child with Febrile Seizure 

of 2011 are likely to be less relevant for our situation. 

 

Our study has the following limitations: It was a time bound 

study and the sample size was small 
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6. Conclusions 
 

 LP and CSF examination is important in ruling out 

ABM, when a child of age 6-18 months presents with 

first seizure associated with a febrile illness; particularly 

in children aged 6-12 months. 

 Whenever meningeal signs occur in children with first 

episode of seizure with febrile illness, there is a 

significant possibility of ABM. 
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