Volume 1 Issue 1

www.escientificlibrary.com

Iron insufficiency predisposes febrile seizure in children
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Abstract

Objective: Iron deficiency is common in children of developing countries. Febrile seizure is also found between the
ages of 6 months to 5 years. Iron has role in the metabolism of neurotransmitter (such as GABA and serotonin) and some
enzymes (such as monoaminoxidase and aldehideoxidase). So, might have the relationship between iron deficiency and
febrile seizures. Thus objective of the study was to determine the association between serum ferritin status and febrile
seizure in children aged 6 months to 5 years.

Method: This prospective case-control study was conducted among 29 children with febrile seizure (case) and
25 febrile children without seizure (control) from July 2017 to October 2018. Those who had seizure disorder and
neurodevelopmental disease were excluded from the study. Age, sex, associated febrile illness and serum ferritin level
of both the groups were recorded in preformed questionnaire. The data of both groups were compared and statistically
analyzed.

Results: Among 29 children of the case group 03 had mild anemia clinically and others normal but in the control
group 24 was not anemic, only one was mildly anemic. Majority, the number was 19 of the case group had acute
respiratory infection. Serum ferritin level < 30 ng/ml was found in 11 children of the case group but none in the control
group. This was statistically significant. P value was <.001.

Conclusion: Anemia might be clinically absent but low serum ferritin level was found in children of febrile seizure.
Iron supplementation might be needed to prevent seizure to every child presenting with febrile seizure.
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Introduction months, occurring 2-5% of all children with a recurrence
rate of30 to 40%[3,4] A simple febrile seizure is a primar
Simple febrile seizures (SFSs) are the most common ) (_)[ ] o P P y
. generalized, tonic-clonic in nature lasts few seconds and to
type of seizure that occur between the age of 6 and 60

15 minut 1 in 24 h 5,6
months with a temperature of 38C (100.4 F) or higher THINUEEs occurs ony once n ours [5,6]

that are not the result of central nervous system infection
and that occur in the absence of prior febrile seizures
[1,2]. The peak incidence is at the age of approximately 18

Iron plays a critical role in the metabolism of several
neurotransmitters and in low iron status aldehyde

oxidases and monoamine are reduced. In addition, the
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expression of cytochrome C oxidase, a marker of neuronal
metabolic activity is decreased in iron deficiency [7]. In
developing countries46-60% of all children under 4 years
of age are anemic, with half of the prevalence attributed to
iron deficiency anemia. Many studies clearly demonstrated
the effect of iron on development, cognition, behavior, and
neurophysiology and especially on brain metabolism,
neurotransmitter function and myelination, [8] because
iron is important for the formation of various enzymes,
and neurotransmitters in the central nervous system. Low
serum levels of ferritin may lower the seizure threshold
[9,10].

Iron deficiency anemia is one of the most prevalent
micronutrient deficiencies in young children in Bangladesh
and other parts of the developing countries. We compared
the serum ferritin level with febrile seizure and a control
group in order to determine the relation between iron
status and febrile seizure in pediatric patients in pediatric
department of a tertiary hospital of Bangladesh.

Patients and Method

A prospective case -control study was carried out in the
pediatric department of a tertiary hospital in Bangladesh.
Study period was one year 3 months, from July 2018 to
October 2018. We enrolled 29 children of the age group 6
months to 6 years with a diagnosis of febrile seizure as case
and 25 with fever without convulsion as control. Consent
was obtained from the parents of all patients to include in
this study, which was approved by the ethical committee of

Khulna medical college, Bangladesh.

Cases were simple febrile seizure which were defined
as seizures occurring between the ages of 6 months and 6
years, associated with arectal temperature of atleast 38.3-C
or an axillary temperature of at least 37.8°C documented
medical record, <15 minutes duration without evidence of
central nervous system infection, focal neurological signs
or history of seizures and occurring once in the previous
24 hours. The seizure was defined as complex if it lasted
>15 minutes, occurred more than once in 24 hours or
had focal features. Children with develop delay , definite
neurological illness, or a history of proved iron deficiency
anemia, regular blood transfusion or regular therapeutic

dose of iron supplements were excluded from this study.

A control group was selected randomly from children
admitted for febrile illness, such as gastroenteritis, otitis
media, respiratory tract infection, viral fever without
seizure, and also without previous history seizure or
anticonvulsant therapy of same age group. Case and
control group were comparable for age, sex, history of pica
and associated illness.

Serum ferritin (SF) concentration was measured by
ELISA. Serum ferritin concentration was compared in both
the case and control group in this study. Serum ferritin
level of <30.00 ng/ml was considered as low.

Statistical analysis

The data was analyzed with the SPSS version 16,
windows 8.1, intelGfx. Chi-square test was used to calculate
the differences in proportion. P value <.05 was considered
significant.

Results

Total 54 children were included in this study. Among
these 29 and 25 were cases and control respectively. 19
children were male and 10 female in case group. On the
other hand 12 children were male 13 female in control
group. Majority of the children in case group were
between the ages 6-24 months. The number was 20, other
9 between the ages of 25- 48 months. In the control group
it was between 49-60 months age. The number was 18
among 25 patients. 4 patients were between 25-48 and 3 in
6-24 months age. In the cases, about 16 out of 29 children,
duration of convulsion was 1-4 minutes and other 10 had
duration of 5-9minutes. History of previous convulsion was
found in13 children. 23 children had convulsion within 24
hours. Associated diagnosis like acute respiratory infection
(ARI) was found in 19 children but 21 of control group had
diagnosis other than ARI. Table 1 depicts the associated
diagnosis of both the groups. Positive family history of
febrile seizure was found in 17 children. Only one patient
in the case group had history of pica. Low serum ferritin
level of less than 30 ng/ml was found in 11 children of
cases group but all in the control group had normal level
of >60 ng/ml. Table 2 represents the serum ferritin level in
both the groups and its significance. 30-60 ng/ml of Serum
ferritin was observed in 7 of the case and none in control
group. Clinical anemia was found in 3 children of case and

one in control group.
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Table 1: Age, sex distribution and clinical scenario of this study.

Age Sex Anemia
Subject ARI UTI Others No
6-24m | 25-48m | 49-60m M F No Mild Moderate | Severe
Case 19 01 08 01 20 09 (88) 19 (31105) 26 03 00 00
(65.5) | (3.4) (27.6) (3.4) (69) (31) (65.5) ' (89.65) | (10.3) (00) (00)
Control 02 02 21 00 03 04 18 12 (;g) 24 01 00 00
(8.0) (8.0) (84.0) (00) (12) (16) (17) (48) (96) (04) (00) (00)
Figure within the parenthesis indicate percentage. ARI- Acute respiratory tract infection, UTI- Urinary tract infection. M-Male,
F- Female, m-Month.
Table 2: Serum ferritin level in case/control group of the study.
Subject
Serum ferritin level Total P Value
Case Control
11 0 i
.000
<30.00 ng/ml 100.0% 0% 100.0%
37.9% 0% 204%
! 0 7
Distribution of respondents by serum ferritin level .
30.00 — 60.00 ng/ml 100.0% 0% 100.0% 000
0,
241% 0% 13.0%
1 25 36
>60.00 ng/ml .000
30.6% 69.4% 100.0%

Discussion

In this study, majority of the febrile seizures (cases)
found in male children and between the ages of 6-24
months which was similar to the study by AK Saha and et
al, [11] ARI was found to be associated illness in majority
of febrile seizures and 1-4 minutes was the duration of
convulsion in most of the cases. Majority of the children of
the case group in this study had low serum ferritin level as
compared to the control that all had normal serum ferritin
level. This observation of low serum ferritin associated
with febrile seizure was similar to the other studies.
There was controversy regarding the role of iron status in
febrile convulsion, which is considered a benign seizure
syndrome distinct from epilepsyLike the other study
fever was present in both the groups.! Iron is important
for the function of various enzymes and neurotransmitter
in the central nervous system, low serum levels of ferritin

may lower the seizure threshold. None of the patients in

both the groups were treated for iron deficiency anemia
on presentation. Response to iron therapy in children was
not evaluated.

In this study significant number of patient with febrile
seizure had low serum ferritin level in comparison to the
control group. Low iron status might be a contributing
factor for the febrile seizure in addition to other factors.
Iron supplementation might be advised in patients with
febrile seizure to prevent the recurrence of the febrile

seizure.
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