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Abstract
Background: Febrile seizure (FS) is one of the most common neurologic disorders in children. Electrolyte imbalance
especially hyponatremia may have an important role in triggering the febrile seizure. The measure of serum electrolytes
will be useful in predicting further seizures. This study aimed to investigate the effect of relative hyponatremia on the risk
of recurrent febrile seizures.

Methods: This prospective study was performed on 115 children (6-60 months) with convulsions, at the pediatric
department of Ibrahim malik teaching hospital. the serum sodium was measured immediately after abortion of seizures
and each patient was followed for 24 hours for assessment of recurrence.

Of the 115 children, 47 (40.9 %) develop recurrent febrile seizures. Of those the majority were males 36 (76.6%) (P=0.01),
52(45.2%) age less than 12 months(P=0.001) , 26 (68.4%) have parents consanguinity(P=0.000) , and were �rst born
child25 (53.2%). The mean serum sodium levels in patients with one and recurrent attacks , were 132.1, 136.1 meq/l,
respectively (P=0.00).

Conclusions: The serum sodium level was ominously lower in the recurrence group compared to the non-recurrent group.
Measurements of serum sodium levels and hyponatremia diagnosis have a key role in predicting the FC recurrence.
Therefore, doctors should be careful during �uid administration to febrile seizure patients.

Introduction
Febrile seizures are the most common neurologic disorder in children. it occurs in children between the ages of 6 months
to 5 years with body temperature over 38 ° C and without any infection such as meningitis and encephalitis. It is
classi�ed into two types: simple and complex seizures. Simple seizure is generalized tonic-colonic movements for less
than 15 minutes without recurrence in the �rst 24 hours. Complex seizures occur more than once in 24 hours for more
than 15 minutes and are focal. The degree of fever associated with febrile seizures is variable, and approximately 25% of
events occur when the temperature is between 38ºC and 39ºC. (1)

The incidence of FS is 5 cases per 1000 children annually. (2) Two-four percent of children experience FS during the �rst
6 years of life and almost one-third of them have experienced recurrent episodes. Therefore, identi�cation of the risk
factors appears to be necessary to prevent recurring attacks. (3) Approximately 1/3rd of children with the �rst episode of
febrile seizure will have an episode of recurrence; 10% will have 3 or more episodes of febrile seizures. The most cardinal
risk factors are family history of FS and onset of �rst febrile seizure at less than 12 months of age. Two other de�nitive
risk factors for recurrence of FS are the height of the temperature and the time interval between the onset of fever and the
episode of seizure. (4)

Previously, Rutter and O'Callaghan have suggested that a child who has had a febrile seizure and is hyponatremic might
be more likely to have a subsequent seizure during the same illness. They have shown that a higher proportion of
hyponatremic children (5 out of 50) had a further seizure compared with normonatraemic children (2 out of 113). It has
been thought that it is unlikely that there is a straightforward relationship between febrile seizures and Hyponatremia. (5)

Ahmed EI Nur Abdalla conducted a study in Sudan that aimed to calculate the prevalence rate and see the association
between FS and other variables like age, gender, socioeconomic status, and recurrence rate. The hospital prevalence of
febrile seizures was found to be 1.8%, The mean age was 30. There was a preponderance of males being about two-
thirds of patients. No particular social class was found to have a higher representation in children with febrile seizures. A
family history of seizures was obtained in 51.4% of patients (40% febrile and 11.4% non-febrile). The only laboratory
investigation found to be useful. All �ndings were conforming with those reported in the literature except for the following
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points: 1. Male to female ratio was exceptionally high. 2. Higher percentages were also found for prolonged seizures
(30%) and multiple seizures (47.2%) The youngest age group 6–12 months contained the highest number of patients. (6)

In January 2016 A prospective study was conducted in Amikora Pediatrics Hospital, Iran to compare different electrolyte
levels and febrile seizures recurrence in the �rst 24 hours. The sample was divided into 3 groups. simple febrile seizure
(SFS), complex febrile seizure (CFS), and seizure without fever. In each group, the serum sodium was measured at the
beginning of the admission and followed for 24 hours, and electrolyte imbalance was evaluated in seizure recurrences.
Data were analyzed using SPSS-16. the results of the study: out of the 334 children, 105 (31.7%) and 229 (68.3%)
patients were female and male, respectively. The mean serum sodium levels in patients with SFS, CFS, and the control
group were 136.64, 134.91, and 137.38 meq/l, respectively (potassium and calcium levels were in the normal range in
summary The serum sodium level was signi�cantly lower in simple and complex seizures compared to the control group.
Measurements of serum sodium levels and Hyponatremia diagnosis have a key role in predicting the FS occurrence and
recurrence. (7)

There are many studies regarding hyponatremia and recurrence of febrile seizure but not a single one is conclusive about
the relation.

Methodology
Study design; The study is prospective cross-sectional design

Study area; Ibrahim Malik Teaching Hospital is a national hospital provides medical care as well as g medical education
to students at medical colleges and other health institutions. It’s located in El Sahafa, south of Khartoum. The hospital
comprises all medical specialties in addition to supporting units. The hospital capacity is 231 beds. The working staffs in
hospitals are composed of doctors and other medical staff members, in addition to non-medical administrative staff as
well as ancillary staff. The study will be conducted at the pediatric emergency department which is composed of 29 beds
short stay plus 4 beds as pediatric high dependency unit PHDU & 10 beds in the nursery.

Study population; The study population will be pediatric patients aged 6 to 60 months who are attending the emergency
department at Ibrahim Malik Teaching Hospital who presented with febrile seizures as de�ned below in the diagnosis
criteria section.

Study period;

The study period extended from January to march 2022

Inclusion criteria; Any febrile seizure patient aged 6 to 60 months attending the hospital during the study period

Diagnosis criteria ; Any convulsions (generalized or localized) in a child aged 6 to 60 months, not known to be epileptic or
known case of any chronic illness, associated with fever due to infection (bacterial-viral-fungal or parasitic).

Exclusion criteria;

Children with preexisting neurological abnormality, or central nervous system infection

Seizure following trauma, drug or toxin intake

Children whom parent/guardian refused to participate in the study

Children with known chronic illness to (Diabetes mellitus-chronic kidney disease -hepatitis B,C -celiac disease and
HIV + ve patients)

Sample size; we assumed that the prevalence of febrile seizures to be 50%, so by using the formula:
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Where: n: sample size. Z: is 1.96 (95% con�dence interval). P: prevalence (0.05). q: 1 - p = (.95).

d: the margin of error = 0.05.

Calculated sample size was = 115

Sampling technique; sampled patient will be chosen using simple random sampling.

Variables;

Independent variable: Age, sex, parent’s consanguinity, birth order, and number of attacks.

Dependent variables: Serum sodium level, serum potassium level, blood glucose level, body temperature..

Data collection method; Data will be obtained from blood samples drawn immediately after the convulsion subsided (for
serum sodium) as well as information from the patient’s parents in Ibrahim Malik Hospital. The data will be collected
using semi-structured questionnaire. The questionnaire consists of 2 sections: demographic data and laboratory results
sections.

Questionnaire pretest; will be performed on multiple patients on difference days to increase the reliability. The procedure
uses a cognitive interviewing approach because it provides a view of how respondents process their questionnaire
responses.

Data collectors; a group of 5 data collectors (medical school graduates including myself) will be trained and provided
with the knowledge required to complete the research data collection

The blood samples will be collected by the duty nurses and send to Ibrahim malik teaching hospital labratory for
analysis.

Serum sodium level less than 135 meq / L was considered as low sodium level (hyponatremia).

Data analysis; Data will be managed using statistical package for social sciences (SPSS) software version 25.
Categorical data will be presented as percentages and frequencies, while continuous data will be presented as means and
standard deviations. For inferential statistics, One-way analysis of variance will be used to test for differences in sodium
levels among the groups, and Pearson correlation between continuous and categorical variables. 95% con�dence
intervals will be obtained and a p-value of less than 0.05 will be considered statistically signi�cant.

Ethical considerations;

The ethical clearance from the institutional review board at El NEELAIN UNIVERSITY.

Permission from the Sudan ministry of health.

Written consent from patient’s parents was obtained.

Results
Table (4 − 1): The recurrence of seizure among participants
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Recurrence of FS Frequency Percent

  No 68 59.1

Yes 47 40.9

Total 115 100.0

Table (4 − 2): The relation between serum sodium and FS recurrence

Serum sodium * Recurrence cross tabulation

  Recurrence P-value

0.000No Yes

Serum sodium < 135 meq\l 13 35

≥ 135 meq\l 55 12

Total 68 47 115

Table (4 − 3): Mean and standard deviation of serum sodium levels among participants

Serum sodium Mean Std. Deviation Minimum Maximum

134.55 5.494 115 158

Table (4–4): correlation between demographic data with FS recurrence

Variable Single attack Recurrent attacks P-value

Age*1      

6–12 21 31 0.001

13–36 18 6  

37–60 29 10  

Gender (P)      

Male 46 36 0.010

Female 32 36  

Birth order      

1st child 23 25 0.070

Middle child 16 15  

Last child 29 17  

Parents consanguinity     0.000

Yes

No

12

56

25

21

 

Total 68 47 115
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Discussion
Recurrent febrile seizures;

In the present study, it has been found that 40.9% of children with FS had

experienced recurrence in comparison to Ausi Indriani et.al (found that 37.6% had recurrent FS out of 154 patients with FS
(8). In the study by Jyoti Agrawal et.al, 1/3 of children had recurrent febrile seizures among 92 children(9).

Age distribution;

In this study, we looked at children aged 6 to 60 months who had a febrile seizure and discovered that children who were
less than 12 months at the time of their �rst FS 52(45.2%) were the majority,31(66%) had recurrent FS (P = 0.001) which
make age a very important factor in recurrent FS. Similarly, in Nadirah Rasyid Ridha et al. (10), According to their �ndings,
children who had their �rst FS before the age of 18 were 71.37 times more likely to get recurrent FS. Another study by
Yusra Fayyadh Alwan e.al (11), concluded that 67% of cases with recurrent FS were aged between 4 and 12 months ( p = 
0.01 )

Gender distribution;

In the present study, out of 47 children with recurrent FS, 36 (76.6%) children with recurrence were males and 11 (23.4%)
were females (P = 0.01). Similarly In a study by Jyoti Agrawal et.al (9) showed that 83% of children with recurrent FS were
males and 17% were females ( p = 0.088).

Parent consanguinity and birth order;

In this study out of 38 children of �rst-degree consanguineous parents, 26 (68.4%) (P = 0.000) of them had a recurrence of
FS which highlight the importance of genetic factors in susceptibility to recurrent FS.

Regarding birth order �rstborn children were 48 (41%), 25 (52%) of them develop recurrent FS (P = 0.070) which con�rms
the �ndings of an earlier study by Ahmed elnur Abdallah et. (12 )that chances are higher in f �rst, and second-born
children in the family (P < 0. 010).

Serum sodium and FS recurrence;

Among the children with recurrent FS in the present study, 35 (74.5%) had serum sodium level less than 135 meq / L with
a mean of 132.1 (P = 0.00) compared to 136.1 mean serum sodium levels in the non-recurrent group which con�rm the
�ndings of jatuporn study concluding that Serum sodium levels in children with recurrent seizures within 24 hours
(130.80 mmol/L) were signi�cantly lower than in children with a single febrile seizure (132.37 mmol/L, p-value = 0.02)(13
). The �ndings contradict the �ndings of Ibrahim Khasraw Ghafoor stating that the mean serum sodium of patients with
single febrile seizures was (137.91), while the mean serum sodium level of patients with recurrent febrile seizures was
(139) and the mean serum sodium of the control group was (141.42). The P-value of comparison between control and
those with single febrile seizures was signi�cant (0.002), but the P-value of comparison between control and those with
recurrent febrile seizures was not signi�cant (0.813) (14).

Conclusion
We have studied 115 children having been diagnosed as febrile

Most of the children were aged less than 12 months.
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Male children were more commonly affected than females. M : F = 1.7 : 1.

First and last-born children were more affected than middle born children

Among 115 children, 47 children ( 40.9%) had experienced a recurrent

febrile seizure.

In recurrent febrile seizures;

Most of the children had their �rst febrile seizure before their �rst birthday.

Male children are more commonly affected by recurrence.

Most children with recurrence were �rstborn children and 25 of all cases of recurrence have parents' consanguinity
(mostly 1st-degree cousins).

The serum sodium level difference between the recurrence and non-recurrence groups is statistically signi�cant, with
lower mean serum Na levels in the recurrence group, which con�rms the research hypothesis.

Recommendations
More primary data studies are required for greater accuracy.

Analytical studies are also required to identify the risk variables for recurrence of febrile seizures.

Future research is needed to determine what preventive steps should be taken given before a febrile seizure recurrence
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Figures

Figure 1

The age distribution among participants (n=115)
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Figure 2

Gender distribution (n=115



Page 10/10

Figure 3

Birth order among participants (n=115)

Figure 4

Parents consanguinity among participants (n=115)


