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Abstract 

Objective: To assess and compare the serum sodium concentration in children with Simple Febrile Seizures 

and Afebrile seizures. 

Design: A case-control Study 

Setting: Indoor and Outdoor wings of Department of Pediatrics,   Acharya Shri Chander College of Medical 

Sciences (ASCOMS), Jammu (J&K) 

Sample Size: 120 (60 each - Children having simple febrile seizures and afebrile seizures) 

Material and Method: A total of 120 children were studied who were categorized into 2 groups of children 

with Simple Febrile Seizures and children having afebrile seizures. Serum sodium levels were measured in both 

the groups.  

Results: Of the total 120 patients in our study, 74 (61.6%) were males and 46 (38.3%) were females. In patients 

with Simple febrile seizures, 35% had temperature in the range of 101.1-102˚F. Simple febrile seizure lasted for 

2-5 minutes in 32(53.3%) children. Approximately 11 (18.3%) patients in febrile group had positive family 

history. Serum sodium levels in 78.3% children with simple febrile seizures were in the range of 130-135mEq/L 

whereas in the afebrile group only 20 (33.3%) subjects were in this range. 

Conclusion: Hyponatremia was significantly seen in children with simple febrile seizures 
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Introduction 

Seizures are one of the most frequent problems 

encountered during the pediatric age group and are 

related to specific risk factors like positive family 

history, fever, infection etc. Seizure is a symptom 

that occurs suddenly and temporarily due to abnormal 

excessive or synchronous neuronal activity in the 

brain 
[1,2]

. 

Childhood seizures mostly comprise of febrile 

convulsions 
[3,4]

. About 2-5% of all children suffer 

from at least one febrile convulsion in early 

childhood and most of them being simple. The peak 

incidence of febrile seizures occurs in the 2
nd

 year of 

life and is more common in males 
[5]

. The SFS last 

for not more than 15 minutes and occur most 

commonly between 65-90% 
[6]

. 

As for now, pediatric age group is most vulnerable to 

neurological illness especially seizures and its risk is 

highest in the 2
nd

 year of life. However, studies 

regarding etiology of febrile seizures have been 

extensively studied meanwhile that of afebrile 

seizures are limited in India as well as worldwide. 

High grade fever is an important contributing factor 

in the development of electrolyte disturbance during 

the period of seizures 
[7]

. Various studies have 

indicated that variation in serum electrolytes will 
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increase the chances of development of seizure and 

its recurrence in children 
[5]

. Sodium plays a vital role 

in the neurological cell depolarization and production 

of electrical discharge. It is suggested that decreased 

sodium levels increase the susceptibility of 

convulsions in febrile illness. Hyponatremia is more 

likely to be associated with complicated seizures. 

Serum sodium levels are lowest in children with 

recurrent seizures. Hyponatremia has also shown to 

reduce the threshold to convulsive stimuli in animals.
 

[2,6]
. 

The main objective of this work was undertaken to 

compare the serum sodium levels among children 

suffering from febrile and afebrile seizures as studies 

related to this are very limited in our setup. So, 

keeping the above situation in consideration, it is 

important to consider the needs of family as seizures 

are frightening and many parents who witness a first 

seizure fear initially that their child is dying 
[8]

. 

Aim: Aim of the study was to compare the serum 

sodium concentration in children with Simple Febrile 

Seizures and Afebrile seizures. 

Materials And Method 

A case-control, prospective study was conducted in 

the outpatient and inpatient wings of Department of 

Pediatrics, ASCOMS and Hospital,  for a period of 

12 months (December 2020 to November 2021).  

Children aged between 6 months to 6 years who 

presented with seizures (both Simple febrile seizure 

as well as afebrile seizures) in the OPD as well as 

admitted in the wards were enrolled for the study. 

The study was conducted after getting approval from 

the Institutional Independent Ethical Committee wide 

reference  number ASCOMS/IEC/RP& T/2020/379 

dated 25.07.2020.    An informed consent was 

obtained from the parents of all children who 

enrolled for the study. The exclusion criteria 

comprised of children with a history of previous 

afebrile seizure, i/v fluid therapy in the last 48 hours, 

failure to thrive, malabsorption, meningitis, 

encephalopathy, any previous known renal disease, 

developmental delay.   

A total of 120 children who participated in the study 

were categorized into 2 groups. Group-A included 

children with Simple Febrile Seizures and Group-B 

was set as a control group with children having 

afebrile seizures. 

Serum sodium levels were measured along with 

patient’s gender, age, history for seizure in 1
st
 degree 

relations, temperature, duration of seizure and the 

most likely cause of fever. An appropriate statistical 

method will be applied. The data will be collected in 

the form of number and percentages and graded 

accordingly.  

Results: 

The study included 120 subjects in both the cases 

(Group A and Group B) which were analysed for 

further evaluation. Mean age of participants in Group 

A was 23.9 months whereas that of Group B was 

35.25 months. A slight significant difference in age 

was seen in both groups. In this study, there was 

equal number of cases in both the group. 60 (50%) 

patients who were in Group A had Simple Febrile 

seizure and Group B which was the control group had 

60 (50%) patients with afebrile seizure. 

Of the total 120 patients in our study, 74 (61.6%) 

were males and 46 (38.3%) were females. Comparing 

between Group A and Group B revealed the 

percentage of males were almost same in both the 

groups whereas in Group A most of the children 

belonged in the age group of 12-24 months in 

comparison to Group B where most of the children 

were of age between 48-60 months.

 

Table 1: 

n=Number of patients 

 Group A Group B 

Age months Male  n(%) Female  n(%) Male  n(%) Female  n(%) 

6 -12 4 (10.5) 3(13.6) 3(8.3) 2(8.3) 

12-24 16(42.1) 10(45.4) 10(27.7) 5(20.8) 
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24-36 14(36.8) 7(31.8) 6(16.6) 4(16.6) 

36-48 3(7.8) 1(4.5) 6(16.6) 4(16.6) 

48-60 1(2.8) 1(4.5) 11(30.5) 9(37.5) 

Total 38 22 36 24 

 

In Table 2, it can be observed that in Group A maximum percentage of patients (35%) had temperature in the 

range of 101.1-102˚F. About 13(21.6%) subjects had temperature in the range of 100.1-101 ˚F and 12(20%) 

subjects had temperature in the range of 102.1-103 ˚F whereas in Group B all the patients were in the 

temperature range of 98-99 ˚F. 

Table 2: Temperature, n=Number of patients 

 Group A    n(%) Group B    n(%) 

Temperature in 

Fahrenheit 

 

  

98-99 Nil  60(100) 

99.1 -100 

 

8(13.3) - 

100.1-101 

 

13(21.6) - 

101.1-102 21(35) - 

102.1-103 12(20) - 

103.1-104 6(10) - 

Total 60 60 

 

It is observed in Table 3 that Simple febrile seizure lasted for 2-5 minutes in 32(53.3%) children and 5-10 

minutes in 17(28.3%) children. None of the children in group A experienced the seizure for more than 15 

minutes. In Group B with afebrile seizures, duration of seizure was 5-10 minutes in 21(35%) subjects, 10-15 

minutes in 19(31.6%) subjects and more than 15 minutes in 2(3.3%) patients. 

Table 3:  Duration of seizure 

 Group A   n(%) Group B   n(%) p-value 

Duration in Minutes    

Less than 2 8(13.3) 7(11.6) 0.079 

2-5 32(53.3) 11(18.3) 0.0001 

5-10 17(28.3) 21(35) 0.4320 

10-15 3(5) 19(31.6) 0.0188 

More than 15 - 2(3.3) 0.1577 
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Total 60 60  

 

Table 4 shows the difference between subjects in both the groups having a positive family history of seizures 

and subjects without any family history. Approximately 11 (18.3%) patients in Group A had positive family 

history whereas only 5 (8.3%) in Group B had a family history. 

Table 4: Positive family history for febrile Seizure, n=Number of patients 

 Group A  n(%) Group B  n(%) p-value 

Positive family history 11(18.3) 5(8.3) 0.1082 

No family history 49(81.6) 55(91.6) 0.1093 

 

Among the 60 subjects who had simple febrile seizures, Upper Respiratory Infection and Gastroenteritis were 

the causes of fever in 20(33.3%) and 17(28.3%) patients respectively. Vaccination was the least common cause 

of fever with just 3(5%) subjects reporting fever due to it as depicted in table 5.  

Table 5:  Causes of fever , n=Number of patients 

 Number Percentage(%) 

Upper respiratory infection 20 33.3 

Acute otitis media 7 11.6 

Gastroenteritis 17 28.3 

Urinary Tract Infection 8 13.3 

Vaccination 3 5 

Fever without localized sign 5 8.3 

Total 60 100 

 

The mean sodium levels in subject with simple febrile seizures were 133.69 mEq/L while mean sodium levels 

in patient with afebrile seizures were 136.1 mEq/L. 

In Group A, 47 (78.3%) children had a serum sodium level between the range of 130-135mEq/L whereas in 

Group B only 20 (33.3%) subjects were in this range. Most of the patients in Group B (66.6%) presented with 

serum sodium levels in the range of 136-140 mEq/L. None of the children had serum sodium levels >140 

mEq/L in any group.  

Table 6: Serum sodium concentrations at the time of presentation, n=Number of patients 

 Group A Group B p-value 

Sodium concentration 

mEq/L 

n(%) n(%)  

130 - 135 47(78.3) 20(33.3) <0.0001 

136 - 140 13(21.6) 40(66.6) <0.0001 

>140 - - - 
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Discussion: 

It is well established that hyponatremia is a known 

factor to make patient vulnerable to seizures and high 

fever is an important cause of electrolyte imbalance 

especially in children. Though numbers of studies 

have unequivocally demonstrated that children 

suffering from simple seizure with fever have 

declined sodium levels, however there are less 

reports regarding evaluation of sodium levels in 

patients with afebrile seizures. Therefore, the present 

study was conducted in children suffering from 

seizures with and without fever to determine 

significance of sodium levels. 

Our study has demonstrated that majority of patients 

were males (male:female ratio = 37:23). There are 

similar reports where children with seizures were 

predominantly males 
[9,10]

. In febrile group majority 

of seizures occurred between 101-104 ˚F (60%) and 

had duration 2-10 minutes. The present study 

demonstrates that serum hyponatremia was prevalent 

in majority of the children suffering from seizure 

with fever (78.3%) while only 33.3% of the children 

with seizure without fever had hyponatremia the 

results of which are comparable to the observations 

made by other authors 
[11]

. However, in contrast to 

our study, another study showed no significant 

difference in serum sodium levels in children with 

simple febrile seizures and the afebrile seizure group 
[12]

. 

Statistically, there was a significant difference 

between two groups and it is clearly highlighted that 

hyponatremia is an important associated factor 

especially in simple febrile seizure. Poor intake in 

these children with fever further contributes towards 

hyponatremia in addition to other number of factors 

which can influence electrolyte imbalance. Family 

history of febrile seizure as an important factor has 

been documented in some studies 
[13, 14]

 but that was 

not observed in our study, which is consistent with 

results by Maia et al 
[15]

. 

The significant results of this study demonstrate that 

fever is an important cause of electrolyte imbalance. 

Sodium disorder can cause encephalopathy, 

irritability and may result in seizure. Alteration in the 

electrolyte gradient across neurological cellular 

membrane has both direct and indirect effect on 

neurological excitability and abnormal discharge can 

cause seizure 
[16,17]

. 

The result of given trial demonstrates the importance 

of evaluation of sodium levels in children with 

seizure with or without fever. 

Conclusion: 

Hyponatremia has been observed to be one of the 

major contributors to cause simple febrile seizures 

especially in pediatric set-up. Based on the findings 

in our study, we could cite a major difference in 

mean levels of sodium between both groups. 

Although serum sodium levels cannot always assist 

in prediction of simple febrile seizures but relative 

hyponatremia may predispose the child for 

recurrence of seizures. Hence, we could demonstrate 

a significant role of serum sodium in predicting the 

occurrence of seizure with or without fever. 

Limitations: 

The current trial suffers from few limitations as only 

children suffering from seizures with and without 

fever were evaluated and children with fever without 

seizure were not examined. Only sodium levels were 

evaluated, other electrolytes like calcium, magnesium 

and potassium were not established though their 

declined levels can not cause seizures. Moreover, the 

patients were not followed to the recovery. 
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