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ABSTRACT
Background: Febrile seizure is one of the most common seizure disorders occurring in children. In the 

literature, there are contradicting results about the role of iron and calcium deficiency in febrile seizures 
that has a relatively higher prevalence. So, this study was performed to investigate the correlation of serum 
ferritin and calcium levels with febrile seizures in children.

Materials and methods: This case-control study was performed on a total number of 150 children aged 
6 to 60 months who were frequently admitted to Shohada-e-Kargar Hospital in Yazd, Iran, due to fever 
from April 2017 to November 2017. The case group consisted of 49 patients with febrile seizures and the 
control group included 101 febrile children without seizures. Data regarding age, sex, past medical and 
family history of seizures, serum ferritin, and calcium levels were collected from patient medical records 
and laboratory results.  

Results: Participants in the case and control groups had a mean age of 28.22 months and 28.16 months, 
respectively. Of all participants, 56% were males. Serum ferritin level was 40.61 ng/mL in the case group 
and 41.80 ng/mL in the control group, with no significant difference being observed between groups 
(P value = 0.743). Calcium levels were 9.50 mmol/L in the case group and 9.59 mmol/L in the control 
group, with no significant difference being observed between groups (P value = 0.564). The findings of the 
present research indicated that factors including age, sex, past medical and family history of seizures did 
not affect the mean serum levels of ferritin and calcium of the study population.

Conclusion: Based on our results, no significant difference could be established between serum ferritin 
and calcium levels in neither the case group nor the control group, and plausibly, these elements appear to 
be neither a protective nor a risk factor for a febrile seizure.
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INTRODUCTION

A febrile seizure is the most common 
seizure disorder in about 2.5 % of 
children with an intact nervous sys-
tem (1). It most often occurs in chil-
dren between the ages of six months 

and five years with a fever greater than 38°C. 
Moreover, it is pertinent to mention that factors 
such as central nervous system (CNS) infections, 
metabolic disorders and past medical history of 
seizures must be ruled out to diagnose this disor-
der effectively (1, 2). The exact cause of febrile 
seizures is unknown, but genetic and environ-
mental factors are speculated to play some role 
(3). Furthermore, factors such as genetics, nutri-
tion, geography, associated infections, metabolic 
status, history of head trauma, and serum level of 
some minerals take part developing of seizures. 
Still, a clear pattern of how they are involved has 
not been deciphered yet. In addition, the role of 
serum iron levels in developing seizures has been 
a controversial topic in the literature so far (4). 
Also, febrile seizure mainly occurs at the age of 
14-18 months. Besides febrile seizure, iron defi-
ciency anemia is the most common nutritional 
deficiency in the first years of a child’s life, indi-
cating that febrile seizure and iron deficiency 
might be related (5). Iron is an essential micronu-
trient that is used by almost every cell in the 
body, and presently, iron deficiency anemia is 
the most common nutritional deficiency in the 
world. It is well established that iron is a cofactor 
for many enzymes in the body and plays a vital 
role in the production and function of neu-
rotransmitters, along with hormonal function 
and DNA transcription (6).

Ferritin is a biological protein produced by 
animals, plants, and even bacteria. This protein 
plays a role in storing iron inside the cell by bin-
ding to iron (7). In humans, ferritin is a protein 
that binds to excess iron in the body and releases 
it when needed. Serum ferritin level is propor-
tional to the body's iron stores and indicates iron 
stores in cells. It is the best single test for detecting 
iron deficiency. Ferritin decreases in iron deficien-
cy anemia and increases in iron overload, and its 
le vels are related to the body's total iron stores 
and are helpful for assessing it. Intracellular cal-
cium regulates many essential neural activities 
such as neurotransmitter release, excitability, syn-
aptic transmission, and cell viability (8). In the 

study carried by Kobrinsky et al, iron deficiency 
increased the threshold for seizures (9). In con-
trast, Daoud et al found that the mean hemoglo-
bin, hematocrit, and ferritin were lower in the 
case group (10). In some studies, the prevalence 
of anemia was similar in patients with and without 
seizures. Elsewhere (11), serum calcium levels 
were lower in children with febrile seizures than 
controls (healthy children without fever and fe-
brile children without seizures).

Considering the conflicting results related to 
the effect of iron and calcium deficiency with fe-
brile seizures and the relatively higher prevalence 
of this disease, the present study was performed 
to determine whether there was a correlation of 
serum iron and calcium levels with febrile seizures 
in children admitted to Shohada-e-Kargar Hospi-
tal in Yazd. q

MATERIAL AND METHOD

This case-control study was conducted in 
Shohada-e-Kargar Hospital in Yazd, Iran, 

from April 2017 to November 2017. A total of 
150 children aged 6 to 60 months, who were 
frequently admitted due to fever, were selected. 
There were 49 children with febrile seizures in 
the case group and 101 febrile patients without 
seizures in the control group. Children in the two 
groups were age- and sex-matched. After the ini-
tial treatment, stabilization of vital signs and sei-
zure control were done in the case group, and 
blood samples were taken from all patients. Also, 
information about age, sex, past medical history 
of seizures, family history of epilepsy was recor-
ded in a pre-designed checklist. Additionally, se-
rum ferritin and calcium levels were measured 
by ECLLA method and spectrophotometry, re-
spectively. Parents were informed about the re-
search process, and a written consent was ob-
tained from them. They were assured that their 
information would be kept confidential and 
would only be used for research purposes. Note-
worthily, patients did not bear any cost to par-
ticipate in this research.

Statistical analysis 

The present study reports the mean serum levels 
of ferritin and calcium and their standard devia-
tions (SD). Also, a T-test was used to analyze the 
difference of serum biomarkers across the study 
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groups. A significance value was considered when 
P <0.05. All data obtained in the present study 
were analyzed in SPSS v.17 software package.

Ethical considerations

This study was performed after receiving approval 
from the Ethics Committee of Ali Ibn Abitaleb 
Medical School of Islamic Azad University, Iran. 
The study protocol was approved by the Islamic 
Azad University of Medical Sciences, Branch of 
Yazd, Yazd, Iran. q

RESULTS

Patients included in this study had a mean age 
of 28.18±15.46 months. Among all partici-

pants, 84 (56%) patients were boys and 66 (44%) 
girls. The two study groups were matched in 
terms of age and sex. Based on the results ob-

tained from the present study, it was established 
that the chances of having febrile seizures would 
significantly increase (p <0.05) in patients with a 
past medical or family history, particularly if their 
siblings had also suffered from seizures in the 
past. A summary of patients’ demographic data 
can be seen in Table 1.

The mean serum ferritin level was 40.61 ng/mL 
in febrile patients with seizures and 41.80 ng/mL 
in those without seizures. Also, the mean serum 
calcium level was 9.5 mmol/L in febrile patients 
with seizures and 59.9 mmol/L in those without 
seizures. However, the results showed that there 
was no significant difference in the mean levels of 
ferritin and calcium between the two groups 
(p <0.05), as shown in Table 2.

The results obtained by us indicate that the 
mean level of serum ferritin in patients included 
in the case and control groups showed no signifi-
cant difference across the groups of 6 to 23 months 
and 24 to 60 months. Furthermore, ferritin and 
calcium levels did not show a significant diffe-
rence between the two groups for both sexes. 
Also, past medical and family history of seizures in 
the two study groups had no significant effect on 
serum ferritin and calcium levels (Table 3). q 

DISCUSSION

A febrile seizure, also called febrile convulsion, 
is one of the most frequently occurring sei-

zure disorders in children, and most often it oc-
curs between the ages of six months and five 
years. A mandatory characteristic is that it occurs 
in the context of fever, with the body tempera-
ture being 38°C or above. Factors such as CNS 
infection, metabolic disorders, and history of sei-

Serum Ferritin and CalCium level in Febrile SeizureS

TABLE 1. Patient demographic data  

TABLE 3. Detailed information about patients’ ferritin and calcium levels

TABLE 2. Patients’ ferritin and calcium levels 
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zures must be eliminated to diagnose this disor-
der effectively (1, 2). Additionally, other impor-
tant factors such as genetic status, nutritional 
geography, associated infections, metabolic sta-
tus, history of head trauma, and serum levels of 
some minerals are known to contribute to sei-
zures, but no specific pattern of how they are 
involved has been discovered yet. Serum iron 
levels represent a highly debated item (4). Iron is 
a vital micronutrient used by almost every cell in 
the human body. It is well understood that iron is 
a cofactor for many enzymes in the body and 
plays an important role in the production of neu-
rotransmitters and their function, as well as hor-
monal function and DNA transcription (6). Se-
rum ferritin is the best single test for iron 
deficiency. Ferritin levels represent the total iron 
stores of the body and are helpful in its assess-
ment. Intracellular calcium also regulates many 
essential neuronal activities, including the re-
lease of neurotransmitters, neuronal excitability, 
and synaptic transmission (8).

According to the results premised on the fin-
dings of the present study, patients included in the 
case group did not differ significantly from those 
in the control group in terms of ferritin and cal-
cium serum levels. Also, age, sex, past medical 
and family history of seizures had no significant 
effect on febrile seizures. In the present study, the 
amount of ferritin was found to be lower in the 
case group than the control one. However, this 
relationship was not found to be significant, which 
is probably due to the heterogeneity of the num-
ber of samples in the two study groups.

Some scientists have reported anemia as a risk 
factor for febrile seizure. Some have declared 
anemia as a protective factor and others have 
found no correlation between anemia and febrile 
seizure. Heratipour et al's research concluded that 
the mean level of ferritin and other iron indices in 
the case group was significantly higher than the 
control group (12). In their study, lower iron levels 
were suggested as a protective factor in the pre-
vention of febrile seizures. Abbaskhanian et al 
found a serum ferritin level of 89.2 ng/mL and 
76.9 ng/mL in the case and control groups, re-
spectively, and a serum iron level of 73.4 and 49.8 
in the case and control groups, respectively, with 
a significant difference being observed (13); in 
their study, 40% of patients in the case group and 
60% of controls had anemia; they also deduced 
that in cases of iron deficiency, the chances of de-

veloping febrile seizures were lower, and iron de-
ficiency could play a protective role in the occur-
rence of seizures. On the contrary, the pediatric 
patients included in our case and control groups 
showed no significant difference in terms of ferri-
tin levels. Hence, no protective role of iron defi-
ciency was detected in this study.

On the other hand, anemia was also shown to 
be a risk factor for febrile seizure. In this regard, 
Pisacane et al (14) and Rehman et al found that 
serum ferritin levels were significantly lower in 
their case group, and concluded that children 
with iron deficiency anemia were more likely to 
have seizures (30). In another study performed by 
Daoud et al, the mean level of hemoglobin, he-
matocrit, and ferritin was significantly lower in pa-
tients with febrile seizures (10). Similarly, 
Naseer et al reported that serum iron and hemo-
globin levels were significantly lower in the case 
group (15). The findings of Zareifar et al's study on 
500 children revealed that ferritin levels were 
lower in the case group, with the rate of anemia 
being 56.6% in the case group and 24.8% in the 
control group; the authors concluded that low 
levels of both serum ferritin and iron are risk fac-
tors for seizure fever (16). In the research of  
Koksal et al and Ghasemi et al, low levels of plas-
ma ferritin and iron were also mentioned as risk 
factors for febrile seizures (17). Therefore, there 
are conflicting findings of the association between 
ferritin level and the occurrence of febrile seizure. 
Based on results obtained in this study, we found 
ferritin neither a protector nor a stimulator for a 
febrile seizure. To extend our investigation about 
the association of other serum chemical elements 
on febrile seizures, we studied calcium. The fin-
dings of Amouian et al’s study showed that the  
levels of total iron binding capacity (TIBC) and 
magnesium were lower in children with febrile 
seizures than control subjects. On the other hand, 
levels of calcium, zinc, iron and, ferritin were 
higher in children with febrile seizures than  
controls (18). However, we found no significant 
difference between children with febrile seizure 
and control subjects in terms of calcium level. Fur-
ther, a case-control study led by Sharavat et al 
about risk factors associated with the first episode 
of febrile seizures concluded that low serum levels 
of calcium, sodium, blood sugar, and the pre-
sence of microcytic hypochromic anemia were  
all involved in the first episode of febrile sei - 
zures (19).
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In contrast to the present study, Zargarian et al 
showed that serum levels of calcium, sodium, 
magnesium, and zinc were significantly lower in 
the case group (20). In the present study, the mean 
level of calcium was 9.5 mmol/mL in the case 
group and 9.6 mmol/mL in the control group. 
Still, in Zargarian et al’s analysis, the mean level of 
calcium was 8.75 mmol/mL and 9.2 mmol/mL in 
the case and control groups, respectively.

In a study conducted by Naseer et al on 200 
children (15), serum calcium levels did not signifi-
cantly differ between the two study groups 
(9.2 mmol/mL in the case group and 9.1 mmol/mL 
in the control group). Similarly to the present 
study, no significant difference in serum calcium 
levels were found in the two groups of 
Seyedzadeh et al’s research (21). Also, the study 
of Rutter et al showed that levels of serum calcium 
and magnesium in people with febrile seizures 
were not different from normal people (22).

A study by Michael et al, which assessed glu-
cose, calcium, sodium, potassium, urea, creati-
nine, blood cell counts, urine samples and brain 
scans in patients with febrile seizures, revealed 
that the levels of calcium and other electrolytes 
were in a normal range; also, the authors noted 
that diagnostic tests were only helpful when or-
dered based on patient's condition or medical his-
tory (23). The results of Ellyn et al suggested that 
sodium and calcium levels did not significantly 
differ in febrile patients with or without seizures 
and had no relationship with the rates of seizure 
recurrence. According to this study and the Ame-
rican Academy of Pediatrics practice parameter, 
routine electrolyte evaluations are not recom-
mended for the first episode of febrile seizure 
(24). In another study by Mohammadi et al, no 
association was observed between electrolyte dis-
turbances in the form of an increase or decrease 
in sodium, potassium, calcium, or blood sugar 
and the onset of a febrile seizure, and the decision 
about measuring the particular serum electrolyte 
was made by assessing the individual patient’s 
condition (25).

The conflicting results of these studies can be 
caused by several factors. First, the sample size 
and number of samples in case and control groups 
are different. Also, children’s nutritional status and 

their use of iron supplements in other communi-
ties can cause conflicting results in studies. The 
present study had some limitations. One of them 
was that the history of iron supplementation and 
nutritional status was not evaluated in the studied 
patients. Another one was that blood indices, in-
cluding hemoglobin and MCV, were also not eva-
luated. However, unlike other studies, the effect 
of past medical and family history of seizures, age 
and sex on serum ferritin and calcium levels were 
evaluated in the present research. 

Several studies regarding the impact of diffe-
rent biological factors on the occurrence of febrile 
seizure have been published. Nevertheless, results 
are heterogenous, which is partly explained by 
methodological differences. In the future, larger 
studies should be conducted in order to get reli-
able conclusions. q

CONCLUSION

Considering the results of the present study 
and comparing them to those reported by 

other authors, it is not recommended to perform 
exhaustive tests for patients who are admitted for 
fever but do not have seizures. In addition, clini-
cians should consider that exhaustive tests are 
not needed in case of simple febrile seizures in 
well-appearing children returning to a normal 
baseline after a febrile seizure. It is important to 
exclude different possible alternative diagnosis if 
other signs are present (meningeal signs or other 
clinical features that could suggest a CNS infec-
tion). We found that, in children with febrile sei-
zures, calcium and ferritin evaluation and elec-
troencephalography and other diagnostic 
methods do not seem necessary unless a patient 
has symptoms of electrolyte disorder or a past 
medical history of seizures.

However, more extensive controlled studies 
with larger sample sizes are recommended to elu-
cidate the effect of electrolytes and iron deficien-
cy anemia in children as well as their impact on 
febrile seizures. q
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