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Background: Febrile seizures (FS) are a form of acute symptomatic seizures. They occur in2% to 5% of
children and are the most common form of childhood seizures. In the past, it was believed that most FS
represented a form of epilepsy and that prognosis was not favorable. FS was believed to cause brain
damage and subsequent epilepsy .

Objective: To study the incidence of IDA in febrile convulsion(first episode) and evaluate iron deficiency
anemia as a risk factor for febrile convulsion.

Material And Methods: The study will be a case control prospective study conducted on all children with first
febrile seizures and febrile illnesses in Pediatrics Intensive Care Unit and Pediatrics Wards of RAJENDRA
Institute Of Medical Sciences,Ranchi from May 2014 to June 2015. Cases and Controls are comprised of
children with FS and children with febrile illness, respectively. The blood samples from the 50 children
comprising the cases and 50 children comprising the controls constituted the material for the study

Results: Out of 50 childrens of Febrile Seizure, 29(58%) childrens were diagnosed having IRON DEFICIENCY
Anemia.

Conclusions: IDA was more frequent among children with FS than those with febrile illness alone. The result
suggests that IDA may be a risk factor for FFS. Screening for IDA should be considered in children with FFS
and iron supplementation shoud be given.
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I.  Introduction

Febrile seizures (FS) are a form of acute symptomatic seizures. They occur in 2% to 5% of children
and are the most common form of childhood seizures. In the past, it was believed that most FS represented a
form of epilepsy and that prognosis was not favorable. FS  was believed to cause brain damage and
subsequent epilepsy. Over the past 25 years, much more information on FS has accumulated from both human
and animal studies. The prognosis for FS usually has been found to be good. Such seizures are not associated
with any detectable brain damage and epilepsy will eventually develop in only a small minority of children who
have had FS’. A FS is defined by the International League Against Epilepsy (ILAE) as a seizure occurring in
association with a febrile illness (FI) in the absence of a Central Nervous System (CNS) infection or acute
electrolyte imbalance in children older than 6 month of age without prior afebrile seizures.

1. Methodology

This study was done on 50 confirmed case of febrile seizure diagnosed on the basis of history, clinical
examination, family history ,serum electrolyte and age group 6 month to 60 month and 50 control group having
fever and there was no episode of seizure in same age group attending inpatient ward ,Department of Pediatrics
and Neonatology, Rajendra Institute of Medical Sciences, Ranchi., during the period of april 2015 to march
2016 Cases and Controls are comprised of children with FS and children with febrile illness, respectively. The
blood samples from the 50 children comprising the cases and 50 children comprising the controls constituted
the material for the study.
The Cases

1. Inclusion Criteria

Aged between 6 months to 6 years

First febrile seizures( Febrile seizures being defined as a seizure occurring in association with a febrile
illness, in the absence of CNS infection or any other defined cause of seizur

2. Exclusion Criteria

< Children with previous febrile seizures
Neurological infections

« Developmental delay
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< Children on Iron therapy

The Control Group

It will include 50 children aged 6 months to 6 years who get admitted with febrile illness without febrile

seizures.

All children included in the study will have the following done: Demographic data, seizure details, nature of
febrile illness, family history of epilepsy/ febrile seizures, temperature at admission and nutrition status will be
recorded and protein energy malnutrition will be graded as per the IAP classification. Estimation of
hemoglobin, red blood cell indices and plasma ferritin will be done. Iron deficiency anemia will be defined as

1.hemoglobin< 11g/dl,
2.MCV <70 fl,
3.MCH <27 pg
4.Plasma ferritin <12gugm/dl
I11. Results
A total of 50 cases of First Febrile Seizure and 50 controls of Febrile illness were analyzed

Table 1: Mean values of various blood parameters:

Parameters Ca Controls P value
Hemoglobin 8.92+1.18 9.55+0.96 <0.001
MCV 67.03+15.63 84.12+13.78 <0.001
MCH 30.60+13.81 37.32+9.57 0.006

e The mean value for Hb in cases was 8.92+1.18 and in controls was 9.55+0.96.

e The mean value for MCV in cases was 67.03+15.63 and in controls was 84.12+13.78.

e The mean value for MCH in cases was 30.60+13.81and in controls was 37.32+9.57.

90

80

70 -

60

50 -

40

No. of patients

30

20

10

.

Hemoglobin Mcv MCH

Cases

Controls Blood Parameters
Graph 1: Cases Vs Controls Of Various Blood Parameters
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GRAPH 2:CASE DISEASE
DIAGNOSIS
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g NO OF CASES MALE FEMALE
nul FS 21 10 11
5- IDA WITH FS 29 21 8

» 58% cases were diagnosed as IDA with FS were present in the study.
- 18% controls were diagnosed as IDA with FI in this study.

« 21% cases of FS were present in the current study.

« 41% controls were diagnosed as others.

IV. Discussion

The mean age of onset in present study is 24 months which is comparable to the other studies.
Alfredo Piscane et al found the mean age for FS was 15 months. Separate studies done by Vasvani RK et al,
Waruiru C et al and Azhar S Daoud et al also found that FS peaks at 18 months. Naveed-ur-Rehmann et al
found mean age was22.97+ 9.52 months. Ellenberg et al found the average convulsion age to be 23.3 months.
Amir Salari et al found average age of 39+15.92 months. It is generally noted that the febrile convulsion and
the first febrile convulsion are more common in second year.
The diagnostic threshold that was employed in present study for Iron deficiency were Hb level < 11g/dl,
Among the RBC indices
MCV <70 fl
MCH<27 pg
Plasma Ferritin <12 ug/d
TIBC >450 pg/di
Transferrin <250 mg/dI

abrwdE

Table 2: Comparison of serum Iron, TIBC Level between cases and controls

( Mean SD Level of significance
0 p-value
Iron
FS cases: 77.65 44.7 0.037
FI-Control: 95.2 38.08
TIBC
FS cases: 434.86 125.18 0.001
Fl-control: 354.14 103.1

Although the most clinically obvious consequence of ID is anemia, but virtually every organ
system is affected, resulting in changes in cognitive and behavioral performance, impaired physical growth, and
impairment of immune function. Iron deficiency is associated with neurological problems in young children,
including developmental delay, stroke®, breath-holding spells and pseudotumor cerebri.

In present study, there was variation of the iron level with FS and FI group. Fever, was present in all
patients in the both groups. Therefore differences in iron level between the two groups cannot be explained
by fever per se. Pisacane et al studied the serum iron level only, between 6- 24 months of age , where the level
was low in febrile children. Bidabadi et al reported that the serum Iron level in febrile seizure was higher at a
statistically insignificant level. Khalid N et al couldn’t appreciate significante changes™.
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Table 3: Comparison of various blood parameter in different studies®’

Study Age Hb MCV MCH PF S.Fe TIBC S Transf.
(mths) (9m %) (1) (p9) (ng/dI) (ng/dl) (ng/dl) (mg/dl)
248.6
Present study 9-39 8.92 67.03 30.6 45 77.65 434.86
Pisacane et al 6-24 10.5 <70 <5 - - -
Daoud et al 3-72 <11 <72 <24 <30 - - -
Naveed-ur and
8-36 <10 <70 <24 <10 - - -
Billoo et al
Vasvani et al 8-27 9 73.4 21.4 31.9 - - -
4
438-575
Khalid N et al 13-18 8.2- 55-63 8-14 - - -
9.6
Kobrinsky et all 6-36 <11 <72 <24 - - -
<20

Note: Mnths- Months; Hb — Hemoglobin; MCH- Mean corpuscular hemoglobin;MCV- Mean cell
volume; PF- Plasma Ferritin; S.Fe- Serum Iron; TIBC- Total Iron Binding Capacity; S. Transf- Serum
Transferrin

V. Conclusion

The association between iron deficiency anemia and febrile seizures has been studied before without
any conclusive reports and this study was done for further confirmation. None the less, selection bias as well as
confounding by social class does not seem likely in this study.IDA was more frequent among children with FS
than those with febrile illness alone™. The result suggests that IDA may be a risk factor for FFS. Screening for
IDA should be considered in children with FFS. Fever can worsen the negative effect of anemia or for iron
deficiency on the brain and a seizure can occur as a consequence. Alternatively, anemia can be associated
with the severity of a febrile illness, and more severe cases could be more likely to get seizures.All the
investigations carried out to evaluate iron deficiency anemia were significantly lower in cases as compared to
controls. This suggests that iron deficient children are more prone for febrile seizures.
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