
INTRODUCTION 
Febrile convulsion is the most common type of seizures with 

prevalence of 2-4% of all children in age group 6 months to 5 

years. Iron is involved in the metabolism of several 
  neurotransmitters, and monoamine and aldehyde oxidase 

were reduced in Iron Deciency anaemia which is common 

during the second and the third year of life and has been 

associated with behavioural and development disturbances 

and there is altered regulation of oligodendrocyte iron uptake 

via transferrin and transferrin receptors.The restoration of 

brain iron with later aggressive dietary iron repletion also 

resulted in incomplete restoration of abnormalities in 
[9]dopamine (DA) metabolism and in behaviours related to DA  

i.e. , the sensitivity of a brain region to loss of iron during 

development is likely to be related to the regional 

development requirements for iron during that period. Alfredo 
[10]Pisacane et al  was rst to show in 1997 that anemia was 

signicantly more common in children 6- 24 months of age 
[11]while Kobrinsky et al  reported that iron deciency raises the 

threshold for convulsions.

Figure 1: Cellular structure depicting neuroreceptors with 

iron transporter(DMT1: Divalent metal transporter)

Source: Domingo J Piñero and James R. Connor Iron in the 

Brain. An Important Contributor in Normal and Diseased 

Statexs, The Neuroscientist 6(6): 435-453 · December 2000

METHODOLOGY
A prospective case control study was conducted in patients of 
Febrile Convulsions in age group between 6 months to 5 years 
who were admitted in Paediatrics Department 

CASES: 100 patients of Febrile Convulsions of both the sexes 
in age group 6months to 5 years 

CONTROLS: 100 age and sex matched patients with fever and 
no convulsions Confounding factors like nutrition, 
socioeconomic status, worm infestation, recurrent infections 
were taken care off in both the groups. Patients with CNS 
infection, history of non-Febrile Convulsions, underlying 
blood disorder, known case of epilepsy and developmental 
delay were excluded.

EXCLUSION CRITERIA: Children presenting with CNS 
infection, history of non-Febrile Convulsions,chronic multi-system 
disease, underlying blood disorder, children who received blood 
transfusion for anemia, hematologic malignancy, on iron 
supplementation, known case of epilepsy, had developmental 
delay were excluded from  study.

All cases subjected to Haematological investigation and Iron 
prole: Serum Iron, TIBC(Total Iron Binding Capacity) and 
Serum ferritin. In presence of fever, a higher cut -off value of 
serum ferritin and iron is used which is <30μg/dL and 
<50μg/dL respectively were considered. Cases and Controls 
were compared with respect to blood indices and serum 

[4]ferritin. 

[2]Iron deciency anemia was dened as
Ÿ Haemoglobin <11g /dl
Ÿ MCV <70  (70-86)
Ÿ Serum Iron <50 μg/dL
Ÿ TIBC >250 μg/dL (250-400)
Ÿ Serum ferritin <30 μg/dL(7-140) 

Sample size was calculated using Epi Info program based on 
the assumptions that alpha error 8%, and prevalence of 
exposure (Iron Deciency) in the non-ill group (controls) 30% 
13 Data were entered in MS Excel and analysis was done 
using SPSS Version 20. Analysis includes Chi square analysis 
for continuous variable and non-parametric tests for discrete 
variables and p value was taken as <0.05 to be statistically 
signicant.
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RESULTS
Table 1 Comparison of means of Hb, RBC indices and iron 
studies in cases and controls

FIGURE – 2 GRAPHICAL REPRESENTATION 

Table 2 : Association of degree of fever with type of convulsions
There was no correlation between degree of fever and 
occurrence of simple or complex Febrile Seizures (P VALUE 
0.21)

DISCUSSION
Despite the coincidence of Iron Deciency anemia with Febrile 
Convulsions little work has been done to nd out any 
association between the Iron deciency and Febrile 
Convulsions. Results of most available studies are conicting 
however major trend is towards Iron Deciency as a 

[11-13] predisposing factor for Febrile Convulsions. Some studies 
have described Iron Deciency is less common in patients 

[14-15]with Febrile Convulsions.

The occurrence of seizures was correlated with the degree of 
0fever 78% occurred when the temperature was more than 39 c. 

[16]Bidabadi  quoted that the mean of temperature peak on 
admission was signicantly higher in the FFC group (38.74 
±0.76 8C) compared with the controls (38.2±0.67 8C)(P < 
0.0001).However other studies by Modaresi et al, Bidabadi et 

[12,16] al, Vaswani et al and Daud et al did not show any 
statistical signicance.

In our study the family history of seizures was compared with 
type of seizures and it was not signicant  All the cases and 
controls were subjected to Mean Corpuscular Volume (MCV), 

Mean Corpuscular Haemoglobin(MCH).the cut off value for 
MCV was taken as 70fml. In our study the mean of MCV in 
cases was 71.1±8.3 fml while of the controls was 77.2±8.8 fml 
and the difference was signicant with the  p value of  0.001. 
The studies by Bidabadi et al, Vaswani et al, Modaresi et al 
and Daud et al comparing MCV and MCH did not show any 

 [12,16]statistical signicance

The mean MCH in cases was 71.1±8.3 pg while in controls 
was 27.05±4.1pg  with p value 0.032.Difference in cases and 
controls were statistically signicant. Similar ndings were 
seen in study by Modaresi et al while the other studies did not 

[12]show any signicant difference. 

The studies by Bidabadi et al, Vaswani et al, Modaresi et al 
[11-13]and Daud et al  comparing mean serum ferritin in cases 

and controls also showed statistically signicant difference.

Table no. 18 Comparison of the different studies on the basis 
of Mean serum ferritin levels amongst the cases and controls

Studies by Modaresi et al, Bidabadi et al, Vaswani et al and 
[11-13]Daud et al  showed signicant Iron Deciency in the form of 

low serum iron levels, high TIBC and low serum ferritin levels 
signifying Iron Deciency as  a risk factor for Febrile 
Convulsions.

CONCLUSION
In our study we tried to nd the association of iron levels in 
children with febrile seizures. Mean serum iron levels in 
cases(62.3±42.1μg/dL) was signicantly less as compared in 
controls(71.5±25.6μ g/dL) with P value of 0.04. Similar 
ndings also seen in mean TIBC and serum ferritin which was 
higher in controls than cases.

Mean haemoglobin was lower in  cases(9.94±1.80 gm/dl) as 
compared to controls (11.44±1.9 gm/dl) and the difference 
was statistically signicant (0.001).Mean MCV compared 
among cases(71.1±8.3 fml)  and controls(77.2±8.8 fml) p 
value (0.001) was signicant in age group 1year to 5 year. All 
parameters when compared show cases had signicant Iron 
Deciency as compared to controls.

RECOMMENDATION
In a child who has features suggestive of Iron deciency and 

0fever more than 39 c with a family history of febrile convulsion 
is likely to have Febrile Convulsions.

Iron deciency is a possible risk factor for the occurrence of 
rst Febrile Convulsions however the type of convulsion 
cannot be predicted.

76% of children had lab evidence of Iron Deciency and 
therefore it is suggested that Iron Deciency should be taken 
care of timely to prevent Febrile Convulsions.
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