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ABSTRACT 

Background: The febrile seizure is the commonest form of seizure in children. Several hypotheses propose that 

neurotransmitters and trace elements have a role in the beginning of a febrile seizure. Inhibitory pathways in the central 

nervous system (CNS) can be affected by zinc, an essential component of many enzymes.  

Aim and objectives: This study aimed to determine the relation between serum zinc level and febrile seizures.  

Subjects and methods: This prospective case control study was carried in Al -Wahda hospital- pediatrics department 

in Derna city in the north-eastern part of Libya in the period between March 2019 to March 2020. This study comprised 

120 children aged between 2 months and 6 years. They were divided to 3 groups: 40 children with febrile seizures, 40 

children with fever and no seizures, and 40 healthy children.  

Results: Zinc levels varied significantly amongst the three groups investigated. The differences between the groups 

with and without febrile seizures, as well as between febrile seizure groups and the controls, are also notable. The 

seizure-free group and the controls, on the other hand, showed no considerable differences. 

Conclusion: According to the current findings, serum levels of zinc were lower in children with febrile seizures. 

Seizures in febrile children may be facilitated by zinc deficiency.  
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INTRODUCTION 

Febrile convulsions afflict 2-5% of children aged 6 

months to 60 months (1), as well as 2 months to 6 years 

old, according to the International League against 

Epilepsy (ILAE). There must be no central nervous 

system infection or metabolic condition in order for 

febrile seizures to occur, according to the American 

Academy of Pediatrics (AAP) (1). 

A fair prognosis exists for febrile seizures (2). 

Fever-induced seizures have yet to be explained. Some 

elements are hypothesized to have a considerable role in 

febrile seizures because of their coenzyme activity and 

influence on ion channels and receptors. 

Deficiencies of iron, zinc and magnesium may lead 

to fetal convulsions (1). Zinc involvement in the nervous 

system has been studied. The studies indicated that zinc 

deficiency may have a function in pathophysiology of 

febrile seizures. 

This work aimed to determine the relationship 

between serum level of zinc and febrile seizures. 

 

SUBJECTS AND METHODS 

This study was performed in Al -Wahda hospital- 

pediatrics department in Derna city in the north-eastern 

part of Libya in the period between March 2019 to 

March 2020 

It’s a prospective case-control study that was 

performed on 120 children aged between 2 months and 

6 years. They were divided into 3 groups 40 children for 

each: Children with febrile seizures (40), children with 

fever and no seizures (40) , and (40) healthy children. 

Inclusion criteria: Age from 2 months up to 6 years, 

simple febrile seizure and normal development.  

 Exclusion criteria: Age less than 2 months and more 

than 6 years, complex febrile seizure, CNS infection, 

history of recent zinc intake, developmental delay, 

history of chronic diseases or malnutrition, electrolytes 

imbalance and acute and chronic diarrhea. 

 

Ethical approval:  

The study was approved by the Ethics Board of 

University of Derna and an informed written 

consent was taken from every participant in the 

study. This work has been carried out in accordance 

with The Code of Ethics of the World Medical 

Association (Declaration of Helsinki) for studies 

involving humans. 

 

Statistical Analysis 
SPSS 22.0 for Windows was used to assemble and 

analyse the data (SPSS Inc., Chicago, IL, USA). Data 

were subjected to the Shapiro Walk test in order to see 

if they were distributed normally. Qualitative data was 

represented using frequencies and percentages. The 

qualitative variables were compared using Fisher exact 

and chi square tests, as described. The variation between 

quantitative variables in two groups was calculated 

using the t-test. In order to compare more than two 

dependent groups of normally distributed variables, the 

one-way ANOVA test available with the LSD test was 

employed. If p-value was 0.05, there is considerable 

variation for all of our comparisons. To be regarded 

nonsignificant, p-Values over 0.05 were used to show 

that the variation was not statistically significant, 

whereas values below 0.001 indicated a highly 

considerable difference. 

 

RESULTS      
In terms of age or gender, there was no 

discernible variation among the three groups 

investigated (Table 1).
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Table (1): Demographic data of the three studied groups 

 
Febrile 

seizures 

(N=40) 

No seizures 

 (N=40) 
Controls  

(N=40) 
F/ꭓ2 P 

Age (months) 

Mean ± SD 
28.05 ± 14.68 29.4 ± 17.38 

36.38 ± 

22.01 
2.39 .096 

Sex 
Male 26 (65%) 16 (40%) 18 (45%) 

5.6 .061 
Female 14 (35%) 24 (60%) 22 (55%) 

 

There was a highly considerable variation between the three studied groups as regards Zinc. Moreover, there was a 

considerable variation between febrile seizures group and no seizures group and between febrile seizures group and 

controls. However, there was no considerable variation between no seizures group and controls (Table 2). 

 

Table (2): Zinc levels between the three studied groups 

 
Febrile seizures 

(N=40) 
No seizures 

 (N=40) 
Controls 

 (N=40) 
F P LSD 

Zinc (mcg/dl) 

Mean ± SD 
64.73 ± 15.02 80.8 ± 16.74 85.18 ± 21.57 14.3 .001 

1*2 

p=.000 

1*3 

p=.000 

2*3 p=.279 

 

The most prevalent diagnosis was Non-localized fever (viral) in both groups followed by acute respiratory infection 

(Table 3). 

 

Table (3): Diagnosis distribution among cases groups 

 

Febrile seizures 

(N=40) 
No seizures 

(N=40) 

N % N % 

Non localized fever (viral) 22 55 18 46 

Acute respiratory infection 8 20 17 42 

Acute suppurative otitis media 5 12.5 3 7.5 

UTI 3 7.5 2 5 

Bronchiolitis 2 5 1 2.5 

 

There was a considerable positive correlation between zinc and platelets, while there is a considerable negative relation 

between zinc with WBCs and CRP (Table 4). 

 

Table (4): Correlation between zinc with other parameters in patients with febrile seizures 

Febrile seizures 
Zinc 

R P 

Age .173 .284 

Number of seizures attack -.129 .427 

Hb .104 .474 

Platelet .316* .020 

WBCs -.591** .001 

CRP -.482 .005 

 

Table (5): Correlation between zinc with other parameters in patients with fever without seizures 

No seizures 
Zinc 

R P 

Age .034 .833 

Hb -.088 .956 

Platelet .081 .575 

WBCs -.389* .028 

CRP -.402* .009 
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DISCUSSION 

Febrile seizures (FS) are convulsions or 

seizures occurring in children of six months to six years 
(3). The most prevalent cause of a child's seizures to be 

reported to a health practitioner is febrile convulsions 

(FC) (4). 

In terms of age or gender, there was no 

discernible variation among the three groups 

investigated. Similarly, among 60 included children in 

Bakhtiari et al. (5) where Males comprised 53.3% of the 

patients in the FS group, with an average age of 

25.21±15.91 months. Sixty-three percent of children 

aged six to twenty-four months were in the FS group. 

Thirty-three% of the febrile patients were male, with an 

average age of 26.47±17.61 months. Fifty% of children 

aged six to twenty-four months are in the febrile 

category. A p-value of 0.77 and 0.19 

respectively indicated no considerable variation in age 

or gender between the groups. Furthermore, Bakri et al. 
(6) study where there were 50 newborns with febrile 

seizures (27 males, 23 females) involved in the research, 

which was compared to 50 feverish infants matched in 

age and gender without seizures (35 males and 15 

females). There were no variations in age or gender 

between the two groups. Similar results were in Jang et 

al. (7) study, Mahmoud et al. (8) study and Sharif et al. 
(9) study. In Kannachamkandy et al. (10) study, children 

with febrile seizures included 35 of the study's subjects, 

whereas controls included 35 youngsters free of febrile 

seizures. There were a greater number of individuals in 

the age range of 1–2 years (42.9 percent). Males were 

65.7 percent of cases and 54.3 percent of controls. In 

Khajeh et al. (11) study, 43 males (47.2%) and 47 

females (52.8%) were investigated, with an average age 

of 2.43 ± 1.23 years. Age and gender differences among 

the three groups were insignificant. 

In a case-control study, 60 instances of FS and 

60 cases of fever without seizures were documented and 

compared. Only 36.7% of patients with febrile seizures 

had a positive family history of the disorder, which was 

statistically considerable (p=0.003). In contrast, there 

was no statistically considerable variation found when 

epilepsy was included in the family (p=0.43) (12). Fallah 

et al. (13) reported that lower levels of haemoglobin, iron, 

and ferritin were reported in children with FCs in a 

case–control research that included 50 cases and 50 

controls aged 6–60 months. This is in accordance with 

our results that iron-deficiency anaemia is more 

prevalent in children with FCs. These results are 

matched with Tahir Aziz et al. (14) and Goyal et al. (15) 

study results.  

In Kim et al. (16) study, the CRP was 

considerably elevated in the control group than in the 

FS group (0.55 ± 0.7 vs. 3.6 ± 2.6) (p < 0.001). 

Similarly, Liu et al. (17) study showed that the CRP was 

considerably elevated in the control group than in the 

FS group (14.0 ± 23 vs. 9.4 ± 12) (p = 0.007). In other 

study, binary logistic regression analysis based on the 

determined risk factors identified negative qualitative 

CRP and low WBC count as considerable predictors for 

non-classical FS (OR=1.388, 95% CI 1.051-1.834 and 

OR=9.021, 95% CI 1.298-62.702, respectively) (18). On 

the contrary, Kamalammal, (19) observed that only 

serum iron levels differed significantly between cases 

and controls and no changes were identified in the levels 

of haemoglobin (HB), MCH, MCHC, or ferritin. 

However, Jang et al. (7) study revealed that the variation 

was not considerable between the febrile seizure group 

and the control group regarding hemoglobin levels and 

white blood cells however, the variation was 

considerable between the two groups regarding 

platelets. In Tahir Aziz et al. (14) study, there was no 

considerable variation between the febrile fits group and 

case group regarding the TLC. Chen et al. (20) 

investigated 3 groups: febrile seizures (FS), without 

febrile seizures (FC group), and those in good health 

(HC group). Age, sex ratios, WBC count, neutrophil 

ratio, CRP, and serum glucose levels were all 

determined to be equivalent across the FS, FC, and HC 

groups (p > 0.05). A substantial variation between the 

FS and FC/HC groups was detected in hemoglobin, 

platelet count, and serum sodium levels. (p < 0.05). 

In the current study, there was a highly 

considerable variation between the three studied groups 

as regards zinc. Moreover, there was a considerable 

variation between febrile seizures group and no seizures 

group also, between febrile seizures group and controls. 

However, there was no considerable variation between 

no seizures group and controls. Our study is in 

agreement with Mahmoud et al. (8) where there was  

statistically considerable differences in zinc and iron 

levels between group I (FS children, n = 20), group II 

(children with afebrile seizures, n = 20), group III 

(children with febrile illness, n = 20), and group IV 

(healthy children, n = 20). Study participants in group I 

were found to have lower mean serum zinc levels than 

those in the other three groups (68.25 ± 11.2, 96.1 ± 

6.05., 99.3 ± 6.38, and 97.2 ± 6.58, respectively). For 

the sake of comparison, the mean serum iron levels of 

group I were found to be substantially lower than those 

of the other three groups (0.43 ± 0.20; 0.88 ± 0.12, 0.86 

± 0.13, 0.83 ± 0.15). Similarly, there were considerably 

lower levels of serum zinc among febrile seizures cases 

(6.85–8.7) compared to febrile illness without seizures 

(14.93–19.6) (p < 0.001) in Bakri et al. (6) study. 

Additionally, a meta-analysis by Heydarian et al. (21) 

showed that zinc deficiency was found to be a 

substantial risk factor for seizures in febrile children. 

Zinc levels were lower in 68% of children with 

febrile convulsions, compared to a control group 

comprising 36%, which was significant. Furthermore, 

the mean zinc concentration in patients was 

substantially lower than in the control group (22). In 

Hosseini et al. (23), blood zinc levels averaged 70.41 ± 

20.46 mcg/dL in the case group and 92.73 ± 17.62 
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mcg/dL in the control group. Febrile children without 

FS by ANOVA test showed a considerable variation in 

zinc levels between the three groups of participants (P = 

0.01) (11). Similar results are in Gattoo et al. (24) study. 

In addition, Kafadar et al. (25) concluded that those with 

febrile convulsions had a mean serum zinc content of 

110.49 ± 35.03 μg/dL, compared to 107.12 ± 21.66 

μg/dL and 116.12 ± 32.07 μg/dL for children with fever 

and healthy children, respectively. According to zinc 

levels, there was no statistically considerable variation 

among the three groups. Similar results are in Amouian 

et al. (26) study. 

In the present study, the most prevalent 

diagnosis was non localized fever (viral) in both groups 

followed by acute respiratory infection. These findings 

are analogous to those obtained by Gattoo et al. (24) 

study, which reported that non localized fever (viral) 

predominated as the cause of fever in both groups 

(simple febrile seizure group and children with acute 

febrile illness without seizure group), followed by acute 

respiratory infections and acute suppurative otitis 

media. In contrary to this result, Bakhtiari et al. (5) 

study results showed that respiratory tract infection 

(RTI) and gastroenteritis were the most prevalent causes 

of fever in the FS group. Moreover, in 

Kannachamkandy et al. (10), Fifty-one% of the patients 

with febrile seizures were found to have an upper 

respiratory tract infection as an accompanying disease. 

In Yahyaoui et al. (12) study, viral infection (50.8%), 

followed by ear, nose, and throat (32.5%), urinary tract 

(9.2%), and respiratory infection (7.5%) were the most 

prevalent causes of fever in both groups. Neither group 

had a considerable variation in fever aetiology (p = 

0.40). 

Regarding correlation between zinc with other 

parameters in patients with febrile seizures in this study, 

there was a considerable positive correlation between 

zinc and platelets, while there was a considerable 

negative correlation between zinc with WBCs and CRP. 

However, there was no considerable correlation 

between zinc and age, Hb and number of seizures attack. 

In Sakr et al. (27) study, there was a positive 

(proportional) strong relation between zinc and each of 

hemoglobin and K. No considerable correlation was 

found between serum zinc and heart rate, respiratory 

rate, body temperature, seizure duration, random blood 

glucose, serum Na, ionized Ca, or other hematological 

values. There was no strong correlation between zinc 

value and each of consanguinity, preliminary diagnosis, 

and family history. Serum zinc levels were lower in 

children who had a febrile seizure, according to the 

current findings. In children with fever, zinc deficiency 

may increase the risk of seizures. 

In future investigations, blood zinc levels 

should be evaluated during acute phase and then again 

during recovery phase in order to investigate variations 

in serum zinc levels. The effectiveness of zinc 

supplementation in FS prevention requires more 

fundamental study as well. 

CONCLUSION 

In children who had a febrile seizure, serum zinc 

level was shown to be decreased. Zinc deficiency has 

been incorporated to an elevated risk of seizures in 

children with fever. Children's febrile seizures may be 

linked to high zinc content in their blood, according to 

one study. 
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