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INTRODUCTION 

Febrile seizures (FS) are the commonest cause of 

seizures in children, occurring in 2-5% of children with 

lots of burden on health care system and cause of anxiety 

for parents.
[1]

 Febrile Seizures episodes also cause a great 

deal of agony and psychological trauma to parents. 

About 2-7% of children who develop FS proceed to 

develop epilepsy later in life.
[2]

 Iron deficiency is the 

commonest micro nutrient deficiency worldwide, and is 

a preventable and treatable condition. Iron is needed for 

brain energy metabolism and for metabolism of 

neurotransmitters. A lack of sufficient iron intake may 

significantly delay the development of the central nervous 

system as a result of alterations in morphology, 

neurochemistry, and bioenergetics.
[7] 

 

Various studies showed that iron deficient children have 

more likelihood of developing FS.
[8-10]

 In on study 

31.85% children with FS had evidence of IDA as 

compared to 19.6% without FS and a strong association 

was obtained (p- value = 0.014). It was concluded that 

children with FS are almost twice as likely to have IDA 

as compared to children with a febrile illness without 

seizures. IDA can be regarded as a risk factor that 

predisposes to febrile seizures in children.
[11] 

 

There is a debate going on whether there is an 

association between iron deficiency and the risk for 

febrile seizures or not. Several studies suggest a positive 

correlation between iron deficiency and febrile seizures; 

the iron dependent metabolism of several 

neurotransmitters has been suggested as a possible 

mechanism for this association. 

 

PATIENTS AND METHODS 

To determine the association of iron deficiency anemia 

with febrile seizures in children presenting in Department 

of Pediatric in Misurata medical center /Libya 

 

Following operational definitions will be used, febrile 

seizures otherwise in neurologically healthy and 

without evidence of any neurologic abnormality before 

and after episode of seizures and without any metabolic 

disturbance. Iron deficiency anemia was labeled as if 

Hb<10gm/dl, Hct<33%, RDW>17 and MCV<70fl in 

blood of febrile. 

 

CASES: Children with Seizures. 

 

CONTROLS: Children without seizures Exclusion 

criteria was children with atypical febrile seizures (on 

clinical examination), afebrile seizures (through history 
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and medical record), children having signs of CNS 

infection (clinical examination and positive bacteria on 

CSF examination), children with other chronic illnesses 

e.g. liver disease (AST>40IU, ALT>40IU), kidney 

disease (creatinine>1.2gm/dl), Cardiac problems 

(through medical record and examination), h/o asthma, 

children already on iron therapy (through medical record) 

After approval from hospital ethical committee, 200 

children fulfilling the selection criteria was included in 

the study. Informed consent was taken from parents 

ofeach child. Demographic details (name, age, sex, 

weight and contact) were also being obtained. Children 

were divided into two groups, cases and controls, on the 

basis of presence or absence of seizure.. Blood samples 

were sent to the laboratory of the hospital for assessment 

of serum ferritin level, Hb, Hct and MCV level in the 

blood. Iron deficiency anemia was labeled (as per 

operational definition). All this information was recorded 

on predesigned proforma. Mean and standard deviation 

was calculated for continues variables like age, weight, 

hemoglobin, hematocrit, MCV and ferritin level. 

Frequency, Multiplebar chart, Line chart and percentage 

was calculated for qualitative variables like gender and 

IDA. Odds ratiowas calculated to see the association 

between iron deficiency anemia and simple febrile 

seizures. OR>1 was considered statistically significant. 

 

RESULTS 

A total of 200 children were included in the study. 100 

were cases and 100 were controls. Among cases mean 

age was 2.08±1.07 years. While among controls mean 

age was 3.21±1.69 years respectively. 

 

Mean age for cases 2 years 

Mean age for controls 3 years 

 

Cases shows that there were 73 male and 27 female. 

 
 

children while among controls there were 64 male and 36 female children 

 
 

cases mean temperature was 38.5 c.16. Mean 

temperature among controls was 39 c. 

Mean temperature for cases 38.5 

Mean temperature for controls 93 

 

Mean Hb level in cases and controls was 9.86±2.28 and 

9.48±1.86 mg/dl. Minimum Hb among cases and 

controls was 5.50 and maximum Hb was 13.50 and 13.30 

respectively. 

Mean HB for cases 9.86 gm/l 

Mean HB for controls 9.48 gm/l 
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Mean MCV value incases and controls was 69.03±10.84 

and 72.91±11.63respectively. Minimum value of MCV 

among cases andcontrols was 15 and 86. 

Mean MCV for cases 93 

Mean MCV for controls 22 

 

 

Mean HCT level in cases was 29.75±5.22. Minimum and 

maximum level of HCT in cases was 20 and 38 while in 

controls mean HCT level was 32.85±11.86 with 

minimum and maximum value of HCT as 28.50 and 80 

respectively. 

Mean hematocrit for cases 29.7 

Mean hematocrit for controls 9223 

 

Iron deficient anemia was defined as per operational definition. Among cases 72 children and among controls ,only 28 

children had iron deficiency anemia. 

 
 

Among cases more children had iron deficiency anemia 

as compared to that of controls. Odds ratio of 6.9 shows 

that cases i.e. children who had seizure they had more 

chances that will have iron deficiency anemia s 

compared to that of those children without seizure. All 

these results are statistically significant with odd ratio 

 

DISCUSSION 

Febrile convulsions are the ones that occur in the 

presence of fever with no evidence of underlying CNS 

infection based on history, clinical examination and 

relevant laboratory tests. Febrile convulsions occur in 2-

5% of all children with a recurrence rate of 30-40%. 

 

Generally the children, 6 months to 5 years of age are 

more prone to this disease. However, age for peak 

incidence is 14 to 18 months which overlaps with that of 

iron deficiency anemia which is from 6 to 24 

months.
[11,17,18]

 

 

In developing countries 46-66% of children less than 4 

years of age are anemic and 50% of them have iron 

deficiency anemia.is established that iron is a key player 

in various metabolic transactions, therefore, must be 

provided at sufficient levels to sustain the normal 

functioning of the body. Iron is also essential for 

enzymes involved in neurochemical reactions. However 

its deficiency can affect several organs and cause 

malfunctioning of different systems of the body 

including neurological symptoms like behavioral 

changes, poor attention span and hearing deficits in 

childhood.
[20]

 Febrile convulsion is one of the most 

common childhood emergency presented in emergency 

roomswith a frequency of about 2-5% in America and 

Europe and 6-9% in Japan. It is slightly more common in 

males and the predominant age for seizures in children is 

found to be between 6 months to 5 years.
[21]

 Factors 

increasing the risk of recurrence are a family history of 

febrile convulsions, first attack at the age less than 12 

months, and the intensity and duration of the fever. Iron 

deficiency is one of the most prevalent nutrition 

associated clinical problems in the world. 

 

Emerging data from various studies reflects that 2.5-5 

billion people including infants between 6 and 24 months 

of age are affected with this disorder. In a number of 

studies a possible association of iron deficiency and 

febrile seizures has been reported.
[22,23] 

 

In this study mean age of cases and controls was 2 and 3 

years. While gender distribution shows that among cases 

there were 73 male and 27female children while among 

controls there were 64 male and 36 females. Overall 

male children were dominating females in this study. In 

contrast, some studies show contradiction to our findings 

and those cited elsewhere. 

 

According to the results of a local case control study in 

which association between iron deficiency anemia and 

febrile seizures in children was determined. Results of 

the study shows that 73 of cases had iron deficiency 

anemia whereas, 28 of controls were found to have iron 

deficiency anemia as revealed by low levels of 

hemoglobin level, serum ferritin level, mean corpuscular 

hemoglobin concentration and mean corpuscular volume. 

Odds ratio was 6.9. 

 

To conclude, it becomes important to evaluate iron 

deficiency anemia among children who had febrile 

seizures to prevent immediate complications, public 
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health burden and cost of medical care bear either by 

parents and government. Among developing countries, 

anemia is more prevalent among children with febrile 

seizures. Moreover, iron plays an important role in 

normal brain development and metabolism; consequently 

its down regulation may halt many substantive 

physiological functions and could lead to initiation of 

febrile convulsions. 

 

CONCLUSION 

Iron deficiency anemia is considered as a risk factor for 

children with febrile seizures. Results shows twice the 

risk of iron deficiency anemia for children with febrile 

seizures. Treatment with oral iron therapies cost effective 

and easy remedy to prevent further episodes of febrile 

seizures. 
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