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Introduction 
Febrile Seizures (FS) which The International League 
Against Epilepsy defines as seizures that occur in 
children since their early infantile age because of fever 
and are not related to the central nervous system causes, 
are the most common form of childhood seizures.1-

3These seizures are classified into two subgroups: 
simple febrile seizures consist of a generalized 
tonic–clonic seizure lasting less than 15 minutes which

does not recur within 24 hours, and complex febrile 
seizures which last longer than 15 minutes or recur 
within 24 hours or are focal or have post-ictal 
paralysis.4 Complex febrile seizures represent 20% to 
30% of all febrile seizures, and children with complex 
febrile seizures have a 5-fold increased risk of 
developing epilepsy.5 So, children with complex febrile 
seizures should be identified separately from those with 
simple febrile seizures. Predicting seizure recurrence 
during the same febrile illness might be valuable in 
advising parents or carers of the risk of repeated 
seizures.
During an acute febrile disease, mild disturbance of 
water and electrolyte balance occurs frequently.6 Serum 
sodium levels in children with febrile seizures are lower 
than in the normal population and if they fall below 120 
mmol/L, neurological symptoms such as seizures or 
alternation of consciousness can occur.7-9 In some 
cases, this might relate to administration of hypotonic 
fluids either before or after admission or to poor 
appetite during the illness. If hyponatremia is confirmed 
as a risk factor for complex febrile seizure, this would 
have potential impact on the approach to these patients.
Several studies have shown that relative hyponatremia
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Results 
A total of 60 children were enrolled in the study in 
which 36 were diagnosed with simple febrile seizures 
and 24 of them with complex febrile seizures. The 
mean age was 22.3 months and there was male 
preponderance with a male to female ratio of 2.3:1. The 
mean serum sodium level was 136.9±6.5 mmol/l and 18 
(30%) patients had hyponatremia. 

Table I Characteristics of the patients (n=60)

Data were expressed as frequency and percentage if not 
mentioned otherwise. 

The most frequent infection was pneumonia, diagnosed 
in 18 (30%) of the children, followed by URTI (28.3%) 
acute gastroenteritis (11.7%) (Figure 1).

Figure 1 Distribution of the children with febrile 
seizure according to their infection types
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can predict recurrent febrile seizures during febrile 
illness.10-15 However, other studies have demonstrated 
that serum sodium levels do not predict recurrent 
seizure during the same febrile episode.16-20 To help in 
resolving this controversy, this study evaluated the 
serum sodium levels and the associated factors in 
children with simple and complex febrile seizures 
within 24 hours of hospitalization.

Materials and methods
A hospital-based cross-sectional study was conducted 
at the Department of Pediatrics of Chittagong Medical 
College Hospital, Chattogram, from May-November 
2020. The ethical review committee of Chittagong 
Medical College approved the study protocol and 
written informed consent was obtained from the parents 
or carers of the patients. 
Children with first febrile seizures, age group between 
6 months - 60 months, were included in the study. 
Febrile seizures were pre-defined using the standard 
definition of a seizure accompanied by fever (38oC), 
without evidence of central nervous system infection, 
that occurs in infants and children between the ages of 
6-60 months with normal neurological development.2 
Children with neurodevelopmental delay, Meningitis, 
encephalitis, Malabsorption syndromes, pseudo 
hyponatremia in high glucose, conditions with loss of 
electrolytes, severe malnutrition, and unprovoked 
seizures were excluded.   
Detailed assessments, including demographic data, 
complete history including nature of illness and family 
history, clinical examinations and laboratory 
investigations were done. In the present study, 
recurrence was defined as a seizure occurring within 24 
hours during the same febrile illness. Low sodium level 
(Hyponatremia) was defined as serum sodium less than 
134mmol/l, and normal serum sodium levels were 
taken as 134-144mmol/l.
Data were analyzed using SPSS software version 23.0 
(IBM, USA). Continuous data were expressed as mean 
and Standard Deviation (SD) and compared between 
children with simple febrile seizure and children with 
complex febrile seizure by independent sample t-test. 
Categorial data were expressed in frequency and 
percentage and compared between groups using the 
Chi-square test. The Receiver Operating Characteristic 
(ROC) curve for predicting complex febrile seizures 
based on serum sodium levels was plotted, and the 
optimal cutoff value was estimated based on the 
Youden index. p value <0.05 was considered as 
statistical significance.  

Characteristics 	 Frequency 	Percentage (%) 

Age, months, mean±SD	 	 22.3±10.0
	 ≤24 months 	 38	 63.3
	 >24 months	 22	 36.7
Sex 	 	
	 Male 	 42	 70.0
	 Female 	 18	 30.0
Family history of febrile seizure 	 11	 18.3
Family history of epilepsy 	 4	 6.7
History of previous febrile seizure 	 20	 33.3
Temperature, 0F, mean±SD	 	 102.4±1.0
Seizure type 	 	
	 Simple febrile seizure 	 36	 60.0
	 Complex febrile seizure 	 24	 40.0
Serum sodium level, mmol/l, mean±SD	 	136.9±6.5
	 Hyponatremia 	 18	 30.0
	 Normonatremia	 37	 61.7
	 Hypernatremia 	 5	 8.3



Figure 2 Receiver operating characteristic curve for 
prediction of complex febrile seizures based on serum 
sodium levels

Discussion 
In the present study 60 children with febrile seizures 
between the age group of 6 months to 60 months where 
assessed, of which 63.3% children had febrile seizures 
between the age group of 6 months to 24 months with a 
mean age of 22.3 months, which agreed with results of 
other studies.17,18 The present study showed that febrile 
seizure was more in boys and in the previous studies 
the males outnumbered the females too.16-20

The study had observed significant differences in the 
serum sodium levels among children with simple and 
complex febrile seizures. Thus, the study had confirmed 
the hypothesis that serum sodium levels are a predictor 
of complex febrile seizure. This result supports a 
finding of a recent meta-analysis that evaluated the 
serum sodium levels in febrile seizures of children with 
or without recurrent febrile seizure during the same 
episode. Their analysis suggested that serum sodium 
level was lower in patients with recurrent febrile 
seizure during the same febrile episode than in those 
with single febrile seizure.15 However, the present study 
results were contradictory to other studies that negate 
the relationship between lower serum sodium levels and 
an increased risk of developing recurrent seizures 
within the same febrile illness.16-20

Studies have identified several underlying factors for 
febrile seizure in healthy children, including a history 
of antenatal complications, zinc deficiency, iron 
deficiency anemia, hypomagnesemia and lower body 
temperature (Cutoff value 39.2) as a risk factor for 
recurrent febrile seizure with the same episode.21-25 In 
this study, the AUC was 0.81, which suggests that 
hyponatremia (Sodium level < 134.o mmol/L) may be a 
more useful marker for predicting complex febrile 
seizure, with a sensitivity of 80% and specificity of 
50%. The present study results agreed to the study of 
Miyagi et al. where the cutoff value of serum sodium 
134.72 mmol/L had a sensitivity of 80% and specificity 
of 70% for prediction of recurrent febrile seizures with 
the same febrile episode. However, receiver-operating 
characteristics analysis for hyponatremia in the study of 
Alp et al. showed lower sensitivity (50.3%) and 
specificity (43.1%) values for optimal cutoff value of 
133.5 mmol/L of serum sodium level.14

Limitation
The limitations of our analysis need to be addressed. 
First, the sample size was small. Second, there was no 
control group of febrile children without seizure. 
Finally, due to the cross-sectional design, it is not 
possible to conclude from this study whether complex 
febrile seizure is affecting hyponatremia or 
hyponatremia is affecting complex febrile seizure
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Table II shows that, the mean age was lower in patients 
with complex febrile seizure than the patients with 
simple febrile seizure without any statistical 
significance. Similarly, though higher proportion of 
children with complex seizure had FH of febrile seizure 
and FH of epilepsy than the children with simple 
seizure, the differences were not significant statistically. 
On the other hand, the mean serum sodium levels were 
significantly lower in children with complex febrile 
seizure (134.0±6.1and 138.9±6.0, p =0.003) and 
proportion of children with hyponatremia were 
significantly higher among children with complex 
febrile seizure than the children with simple seizure 
(50% versus 16.7%, p=0.006). 
Table II Association between different clinical features 
and seizure types 

FH: Family History †Independent sample t test, *Chi-
square test.
As shown in Figure 2, the optimal cutoff value of 
serum sodium level was 134.0 mmol/L with an area 
under the receiver operating characteristic curve (AUC) 
of 0.72 (95% CI: 0.59-0.86) for complex febrile 
seizure, with a sensitivity of 80.0% and specificity of 
50.0%. The performance of the classifier was 
acceptable.

Characteristics	 Febrile seizure type	 p value
		 Simple seizure	 Complex seizure
		 (n=36)	 (n=24)	
Age, months 	 23.1±10.2	 21.1±9.9	 0.441†

Sex 	 	 	
	Male 	 22 (61.1)	 20 (83.3)	 0.66*

	Female 	 14 (38.9)	 4 (16.7)	
FH of febrile seizure 	 4 (11.1)	 7 (29.2)	 0.077*

FH of epilepsy 	 2 (5.6)	 2 (8.3)	 0.673*

Previous febrile seizure 	 14 (38.9)	 6 (25.0)	 0.264*

Temperature, 0F, mean±SD	 102.5±1.0	 102.3±1.0	 0.538†

Serum sodium level, mmol/l	 138.9±6.0	 134.0±6.1	 0.003†

Serum sodium status	 	 	
	Hyponatremia 	 6 (16.7)	 12 (50.0)	 0.006*

	Normal or hypernatremia 	 30 (83.3)	 12 (50.0)	
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Conclusion
In conclusion, the study showed a statistically 
significant relation between low serum sodium levels 
and complex febrile seizures. Otherwise, the possibility 
of predicting complex febrile seizure using sodium 
level < 134.0 mmol/L emerged. Hence there is a need 
to evaluate serum sodium levels in patients with febrile 
seizures. 

Recommendation
There is a need for prospective studies with more 
extensive case series to confirm the results.
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