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Abstract

The present study was conducted to evaluate the role of iron deficiency as a risk factor for
simple febrile seizuresin children aged 6 monthsto 5 years. Thisis a prospective cohort study
recruiting 108 cases with simple febrile seizures and 100 controls with febrile illness without any
seizures. All patients were assessed for iron deficiency anaemia by measuring haemoglobin level,
serum ferritin level, Mean Corpuscular Haemoglobin Concentration (MCHC) and Mean
Corpuscular Volume (MCV). Patients with iron deficiency anaemia amongst controls and cases
wer e documented. Percentages and Odds ratio were derived from the collected data. 39.96% of
cases ( 37 out of 108) had iron deficiency anemia and 22% of controls(22 out of 100) wer e found
to have iron deficiency anaemia as revealed by low levels of haemoglobin level, serum ferritin
level, Mean Corpuscular Haemoglobin Concentration and Mean Corpuscular Volume. Odds
ratio was 1.847. Patients with febrile seizures were 1.847 times more likely to have iron
deficiency anaemia compared to febrile patientswithout seizures.
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| ntroduction Iron deficiency is the commonest micronutrient
deficiency worldwide, and is a preventable andtaigle
Febrile seizures are the commonest cause of seimure condition [10]. In developing countries 46-66% of
children, occuring in 2-5% of children [1JThe peak children under 4 years are anemic, with half aited to
incidence is around the age of approximately 18thmn iron deficiency anemia, which overlaps with the lpéa
Febrile seizures is defined as an event in infaocy incidence of simple febrile seizures i.e., 14 tom@nths
childhood usually occurring between 6 months teerg  age. Iron is needed for brain energy metabolism, fo
of age associated with fever but without evidenée ometabolism of neurotransmitters and for myelinaaowl
intracranial infection or defined cause [2]. in low iron status, aldehyde oxidases and monoariae
also reduced. In addition, the expression of cyiorie C
Febrile seizures occurring before 6 months shoaiser oxidase, a marker of neuronal metabolic activity, i
the suspicion of serious infections like bacterialdecreased in iron deficiency [11Because iron is
meningitis. Animal studies suggest a possible mfle important for the function of various enzymes and
endogenous pyrogens such as interleukintiat by neurotransmitters in the central nervous systerw lo
increasing neuronal excitability, may link feverdan serum levels of ferritin may lower the seizure shad
seizures activity [3]. A simple febrile seizure is[12,13}
generalized, tonic clonic in nature, lasts for avfe
seconds and rarely up to 15 min, is followed byriefb While most studies have suggested iron insuffigieas a
period of postictal drowsiness and occurs only oimce predisposing factor for febrile seizures, some hawven
24hrs [4]. There are many independent risk factordgescribed iron deficiency anaemia to be less freque
(genetic factors, age, gender, fever, type andtduraf  children with febrile seizures [9]. Keeping in vietlve
seizure, family and developmental history, multipleprevalence of these two clinical entities as well a
seizures, perinatal exposure to antiretroviral drug difference of opinion in available studies, we cocied a
history of maternal smoking and alcohol consumptiorcohort study to evaluate iron deficiency anemiaiimple
during pregnancy) which are potential predictors offebrile convulsions. We compared iron status irddechin
recurrent febrile seizures [5-8]. with febrile seizures and a control group in order
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determine the relationship between iron status andere also recorded. Vitals signs namely heart rate,

febrile seizures in pediatric patients. respiratory rate, and blood pressure were measamed
. recorded. The axillary temperature was recordedlfdhe
Material and Methods children with mercury thermometer placed in axiita

i three minutes.
This cohort study was done by the Department of

Paediatrics, KIMS Bangalore from July 2013 to June

2014 Children aged 6 months to 5 years presenting tg/00d investigations done to diagnose iron deficyen
the Emergency department with fever 88°C) and included hemoglobin estimation and red cell distitdn

history of seizures, having normal cerebrospinaldfl Width (RDW) using an automated hematology analyzer
examination and normal; serum glucose, sodium(Sysmex  Kx-21) and_ serum ferritin estlmgtlon using
potassium, calcium and magnesium levels wen,EUSA method (Acubind ELISA). Iron deficiency was

considered for the studyCases and controls were diagnosed by hematologi_c investigations of hemaglob
selected in almost 1:1 ratio. No matching was done. ~ Value <11g%, serum ferritin value <12ng/mL and RBW

15% (WHO) [10]. SPSS-17 was used for statisticalyasis

The patients with evidence of central nervous syste for this data.
infection, epilepsy, metabolic seizures, atypicgirfle

seizures; patients previously diagnosed  with
hematologic problems like haemolytic anemias, ble®d \ajority of children with febrile seizures (56%) e
or coagulation disorders, haematologic malignancypelow the age of two years. Mean age of childrea 24
those who were on iron supplementation, and Vel si months. 60% of them were males with male to ferratie

children were excluded from the studyontrols were peing 1.4:1. Male children were 64 and females wire
selected from the same setting as cases compriging among cases.

febrile children aged 6 months to 5 years (feveiation
< 3 days) without seizures.

Results

Over a period of 1 year, 208 children aged 6 motdhs
Informed consent of parents of children (cases angears fulfilling the inclusion criteria, were codsred for
controls) was taken in printed form. All the queses the study. 100 were controls and 108 were cases.
were answered, doubts were cleared and signatute of
parents was taken. The study protocol was approyed
the ethics committee of our hospital.

37 out of 108 cases had iron deficiency anemiz0€d8),
where as 22 out of 100 controls were found to hewe
deficiency anemia (22%). The difference in relatioriron

A detailed history of presenting complaints wereorded, deficiency anaemia among the two groups was Siginifi
history included duration of fever, time of onseseizures, (p<0.05).

type of seizures, duration of seizures, past amdilfa

history of seizure# first degree relatives, consanguinity Upper respiratory tract infection was the most canm
In addition history suggestive of any triggeringtéas for ~cause of fever in 57% cases followed by dengue,|LRT
febrile episode like cough, cold, nasal dischargar viral fever, urinary tract infection and gastroeitte in
discharge, burning micturition or crying during toigtion that order.
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Iron deficiency Anaemia patients amongst cases and controls (odds ratio: 1.847)
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Table 2. Frequency of iron deficiency anemia with respect to cause of fever

Cause of fever No. of cases % Iron deficiency %
URTI 62 57.4 21 33.8
Dengue fever 12 11.1 2 16.7
Viral fever 10 9.2 3 30
UTI 7 6.5 2 28.5
LRTI 11 10.1 6 545
Gastroenteritis 6 55 3 50
Total 108 37
Discussion The study does have some limitations. As it was a

hospital-based study the prevalence of exposure and

Febrile seizure is a common neurologic problerPutcome variables may be different from a community
occurring in children aged between 6 months to &rsze setting. Serum ferritin, a nonspecific acute phasetant
Iron deficiency was found to be a significant risictor ~ can rise in any inflammatory conditions, but bot#ses
for simple febrile seizures in our study, the rimcomes and controls were having fever at the time of énrent.
nearly twice (odds - 1.847) for simple febrile sees in

cases as compared to control group. Conclusion

This study was conducted at the tertiary care halspi Children with febrile seizures are almost twicdikely to

Bangalore. Age of presentation in majority of cheéld have iron deficiency anaemia as compared to childre

(56%) was 6 months to 2years. Frequency of iromwith febrile illness without seizureslron deficiency

deficiency anemia was found in almost 40% childsgth ~ anaemia can be regarded as a modifiable risk falosdr

febrile seizures in our study, which was compaedyiv predisposes to febrile seizures in children betwéen

more than other international studies. months to 5 years. Early detection and timely ctive
of iron deficiency may help in preventing simplédriée

In the present study, febrile convulsion was moreseizures in children of this age group.

common in the 18-24 months age group, which makes

them a population at risk, and a prime target folReferences
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