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Abstract
Background: Febrile seizures in children are a common problem. Iron deficiency anaemia is known, among other contributing factors, to be an
aggravating factor in febrile seizures. Iron deficiency anaemia is a condition that can be avoided and managed. The study goal was to identify iron
deficiency anaemia as a trigger factor for febrile seizures (FS). To determine the association between Iron Deficiency Anemia (IDA) and the first
episode of febrile seizures (FFS). Subjects andMethods: Investigation like hemoglobin, blood indices (MCV, MCH), and serum iron and serum
ferritin are done for detection of iron deficiency anaemia and their relationship with the first episode of febrile seizure was observed. Results: In
our study comprising 50 cases and 50 controls, 58% (29) of cases were diagnosed as IDA with FS, 18% (9) of controls were diagnosed as IDA
with Febrile Illness (FI). This suggests IDA as a risk factor for febrile seizures with a significant P value of <0.001. Among 50 cases 42% (21)
cases have FS without IDA and among 50 controls 82% (41) controls have FI without IDA were present in the current study. Conclusion: IDA
was more common in children with FS than in those with febrile illness (FI) disease alone. The result suggests that the IDA can be a contributing
factor to the FFS. Screening of IDA of children with FFS should be regarded. Fever can worsen the negative effects of anaemia or iron deficiency
on the brain, which can lead to seizures.
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Introduction

Febrile Seizures (FS) is the most common convulsive disorder
of children and occurs in 2-5% of the overall number of
children (or 4.8/1000) were impacted per year. [1] Febrile
Seizure was classified as fever-related seizures. The disorder
presents with a fever of 38 ◦ C in children from 6 months
to 6 years old and does not include signs of central nervous
system disorders or any other potential triggers. [1] Trigger
factors for this condition include a family history of convulsion
or FS, brain injury, mothers who consume or drink alcoholic
drinks and high fever. [2–6] Since FS has the ability to progress
to convulsion and epilepsy, several trials have been carried
out to determine remedial risk factors for FS to decrease the
occurrence and, subsequently, epilepsy and convulsion. [2,3,7–9]
The WHO 1995–2011 global anaemia report states that nearly
43% of babies, 38% of pregnant women, and 29% of non-
pregnant women and 29% of all reproductive-age people
worldwide suffered from anaemia, equal to 273 million young
teenagers, 496 million non-pregnant, and 32 million pregnant

women. Percents of children from 6 to 59 months of age
in Anemia community are 53.8 (39.9 to 63.9) in South East
Asia region. [10] Anemia (IDA) is one of the world’s most
severe issues in the diet. 46-66 percent of those below five are
anaemic within developing nations. 58.5 percent of under-5
are anemic in India, according to NFHS-4. [11]

Iron is essential for neurological functions and brain
growth. [12] Given the age prevalence of IDA and FS, which
play the same role as iron in neurotransmitter synthesis (such
as GABA dopamine and serotonin), [13] and certain enzymes,
such as monoaminoxidase, the role of hemoglobin in carrying
oxygen to the brain, and fever, that worsen symptoms induced
by anemia, a relationship between IDA and FS is probable.
Iron deficiency is postulated as a factor leading to febrile
seizures in children and is easily reversed.

Subjects andMethods

Source of Data
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This research would be a Prospective case-control study for
both children with the first episode of febrile seizures and
febrile illness in the Department of Paediatrics, Gandhi
Medical College, Secunderabad from January 2017 to June
2018.
Sample Size
The survey size was determined using SPS based on an alpha
error (5%), beta error (10%), test strength = 90%, with n1 cases
= 36, and n2 control cases = 36. However, I am taking a sample
size of 100, cases = 50 and controls = 50 for better validation
of results.
Methods of Collection of Data
(Including sampling procedure, if any) this is a prospective
case-control study with a study period of 18 months from
January 2017 to June 2018. This study includes two groups.
Cases
Includes 50 consecutive children admitted in pediatrics ward
fulfilling the following:
Inclusion Criteria
• Children with first simple febrile seizure between 6 months
and 5 years
Exclusion Criteria
• Children aged < 6 months and > 5years.
• Children presenting with atypical febrile seizures.
• Children presenting with afebrile seizures or those having
any signs of CNS infection or metabolic seizures.
• Those children with a history of birth
asphyxia/developmental delay/epilepsy.
• Those children on Iron supplementation therapy.
• Very sick children.
• Children who fall into the Grade IV PEM category on IAP
charts
• Family h/o Epilepsy/mental retardation
Control Group
Features 50 infants from 6 months to 5 years who have the
febrile illness without convulsions. After obtaining informed
consent from the parents of children to be enrolled for the study
relevant history, examination and laboratory investigations
were collected in a predesigned proforma.
History
Demographic data, seizure details, nature of the febrile illness,
family history of epilepsy/ febrile seizures
Examination
The vitals of the child (HR, RR, peripheral pulses, blood
pressure, and temperature) were recorded. General physical

examination and nutritional status according to IAP weight
for age classification were used to grade protein-energy
malnutrition. Systemic examination was done as per the
proforma.

Investigations
The following investigations were done in all cases and
controls at the time of admission.

1. Hemoglobin, blood indices (MCV, MCH, MCHC).

2. Blood glucose: Random blood sugar was with glue stick and
then confirmed by glucose oxidase peroxidase method.

3. Serum electrolytes (S. Sodium, S. Potassium and S.
Chloride)

4. S. Calcium

5. Iron studies (S. Iron, S. Ferritin, TIBC).

All the patients were treated according to the diagnosis.

• An investigation like hemoglobin, blood indices (MCV,
MCH), serum iron and serum ferritin done for detection of iron
deficiency anemia and their relationship with febrile seizure
was observed.

Methods and diagnostic criteria for iron deficiency anaemia
used in my study are as follows: [12]

• Hemoglobin < 11g/dl,
•MCV <70 fl,

•MCH <27 pg, and

• Serum ferritin <12µgm/dl.

Statistical Analysis Data analyses were done using SPSS 20.0.

Results

Among 50 cases 36% (18) cases were < 1 year, 30% (15) cases
were 1-2 years, 22% (11) cases were 2-3 years, 6% (3) cases
were 3-4 years and 3% (3) cases were > 4 years. Among 50
controls 54% (27) controls were < 1 year, 16% (8) controls
were 1-2 years, 18% (9) controls were 2-3 years, 10% (5)
controls were 3-4 years and 2% (1) controls were > 4 years.
In our study among 50 cases and 50 controls 62% (31) of the
cases and controls were males while 38 % (19) were females.
The mean age of cases was 2.05± 1.25years and the mean age
among the control group was 1.71±1.20 years.
Among 50 cases and 50 controls 35 cases (70%) and 44
controls (88%) had weight < 10 kgs, 15 cases (30%) and
6 controls (12%) had weight > 10 kgs. In the community
monitoring, the average weight was 9.87±2.34 kgs and
8.24±2.19 kgs. In the present study out of 50 cases, 100%
(50) were of lower SES. Among 50 controls 96% (48) of
controls were of lower SES and 4% (2) of controls were of
middle SES. In the present study out of 50 cases of the first
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Table 1: Demographic Data for Age and Gender Distribution for both Case and Controls

Age in years Cases Controls
F % F %

<1 year 18 36.0 27 54.0
1-2 year 15 30.0 8 16.0
2-3 years 11 22.0 9 18.0
3-4 years 3 6.0 5 10.0
4-5 years 3 6.0 1 2.0
Total 50 100.0 50 100.0
Mean ± SD 2.05±1.25 1.71±1.20
Gender
Male 31 62.0 31 62.0
Female 19 38.0 19 38.0
Total 50 100 50 100

Table 2: Weight, Socio-Economic Status, Average Duration of Seizures, Comparison of Other Parameters, Family History of Febrile
Seizures in Study Group
Weight (kg) Cases (n=50) Controls (n=50)
<10 kg 35(70.0%) 44(88.0%)
>10 kg 15(30.0%) 6(12.0%)
Mean ± SD 9.87±2.34 8.24±2.19
Socio-economic status
Lower 50(100.0%) 48(96.0%)
Middle 0 2(4.0%)
Upper 0 0
The average duration of seizures
<5 min 39(78.0%) 0
5-10 min 11(22.0%) 0
>10 mins 0 0
Other parameters
Uprolling of eyes 49(98.0%) 0(0%)
Deviation of the angle of mouth 16(32.0%) 0(0%)
Family history
Yes 4 (8.0%) 1(2%)
No 46(92.0%) 49(98%)

episode of simple febrile seizures 78% (39) cases of seizures
lasted for < 5 mins and 22% (11) cases of seizures lasted for
5-10 mins. In our study among 50 cases of the first episode
of simple febrile seizures 49 (98%) cases had up rolling of
eyes and 16 (32%) of cases had a deviation of angle of mouth.
In the present study among 50 cases and 50 controls 8% (4)
cases had a positive family history and 2% (1) controls had a
positive family history. In the present study group of 50 cases
and 50 controls, 41(82%) cases and 42(84%) controls have

upper respiratory tract infections, 9(18%) cases and 8(16%)
controls have acute gastroenteritis.

In the current analysis, the average Hb value in cases was 8.92
± 1.18 and control values were 9,55 ± 0,96, a mean MCV
value of 67.03 ± 15.64, control value of 84.12 ± 13.78, and
a mean MCH value of 30.60 ± 13.81 in cases and control
values of 37.32 ± 9.57. The mean Serum Ferritin level was
45± 64.09 in our sample of 50 cases and 50 controls, whereas
the mean Serum Ferritin level was 54.22 ± 24.02 in controls.
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Table 3: Mean Values of Various Blood Parameters
Parameters Cases 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**
Serum ferritin 45±64.09 54.22±24.02 P= <0.03*
Serum Iron 77.65±44.71 95.20±38.08 P= 0.037*
T1BC 434.86±125.18 354.14±103.10 P = 0.001**
Serum Transferrin 248.64±64.43 290.42±49.62 P = < 0.001**

The average serum iron level in our sample was 77.65±44.71,
and the average serum iron level in our controls was 95, 20 +
38.08. The mean level of TIBC for this analysis in cases was
434.86±125.18 and the mean level of TIBC in controls was
354.14±103.10. Throughout this analysis, the average level of
Serum Transferrin in this sample was 248.64±64.43, and the
mean amount in the controls was 290.42±4962.
In our study comprising 50 cases and 50 controls, 58% (29)
of cases were diagnosed as IDA with FS, 18% (9) of controls
were diagnosed as IDA with FI. This suggests IDA as a risk
factor for febrile seizures with a significant P value of <0.001.
Among 50 cases 42% (21) cases have FS without IDA and
among 50 controls 82% (41) controls have FI without IDA
were present in the current study. In the present study among
29 cases of IDA with FS 21 were males and 8 were females,
among 21 cases of FS 10 were males and 11 were females.

Discussion

Febrile Seizures, particularly the simplistic ones, are very
mild and have a temporal trend. However, the presence
of a seizure can be a life-threatening incident, until it is
handled emergently. This also has a huge mental effect on
caregivers. Likewise, there is a substantial economic cost in
the context of patient treatment andmedical services. Complex
FS can have severe morbidity as a consequence of executive
dysfunction, hippocampal sclerosis and epilepsy. On a larger
scale, the results of this study could enable us to follow a
cost-efficient strategic plan and to establish a more successful
protocol to avoid FS or repeated attacks in vulnerable children.
Throughout the analysis, the average onset age for FS is 24
months, with an early onset between 6 months to 1 year in
36% of the cases. In the US population, regardless of no
statistical importance, there is a surplus of male children.
About 100% of patients reported severe tonic-clonic seizures.
All cases were reported within 24 hours from seizure onset
and single seizure in a febrile episode. FS family data was
collected in 8 percent of cases and was marginally higher in
others. The ancestral history of FS did not achieve statistical
importance. In the analysis, with the exception of the initial

change in body temperature at about 100-101 0 F range, there
was little difference in peak temperature at entry between FS
and FI classes. For all groups, the number of cases and controls
inducing diseases was similar and the URTI was predominant.
Children with FS also had further iron deficits relative to the
FS control group in terms of low HB, low MCH, low MCV,
low PF, minimal serum calcium, higher TIBC and low serum
transferrin.

The period of seizures after initiation of fever: The earlier
the length of reported fever, the greater the risk of recurrence.
Among those with FS within one hour of initiation, the
probability of recurrence at 1 year was 46 percent, contrasted
with 39 percent for those with the previous fever of 1 to 24
hours and 15 percent for those with more than 24 hours of
known FS fever. The reality that children in whom FS happens
at the advent of fever has the greatest likelihood of recurrence
and has consequences for prophylactic approaches that focus
on the delivery ofmedications at the initiation of febrile illness.
Millichap et al postulated a convulsive level above which the
attack would precipitate. Berg et al noticed that 44 percent of
babies experienced had less than 1 hour of fever at the time of
their FS, while just 13 percent had more than 24 hours of fever.
Throughout the present analysis, all cases reported within 24
hours of the initiation of fever were almost identical to the
above-mentioned reports.

Febrile Status : The occurrence of febrile status and
significant association with other complex features, neuron
deficiency and focal seizures were not present in this study.
Similar findings have been reported by Shinnar et al, with
14 percent of children having seizures lasting longer than 10
minutes, 9 percent longer than 15minutes, and 5 percent longer
than 30 minutes or febrile epileptic status. For this analysis, a
cut-off term of≥ 15minutes was used for the febrile condition,
which is an older concept. We think the cut-off time of 15
minutes is realistic, because basic FS is, by nature, up to 10
to 15 minutes long. Data from animal experiments often show
that long-term symptoms only exist while seizures last 20
minutes or longer by Dube et al. [14]However, this was not the
aim of this research.
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Table 4: Diagnosis
Diagnosis Cases (n=50) Controls (n=50) P-value
IDA 29 (58.0%) 9 (18%) 0.00003** (<0.001**)
FS 21(42.0%) 0
Others 0 41(82.0%)

Type of seizures : Much of the FS are basic seizures. In the
present study, basic febrile seizures accounted for 100 percent
of seizures, which was close to the research by Livingston et
al, with a plurality (96.9 percent) of basic FS seizures. Berg
et al in 1996 found that 35 percent of children had at least 1
complex feature, including 16 percent focal length, 14 percent
multiple seizures, and 13 percent prolonged duration. About
6 percent of children have at least 2 complex features, and 1
percent had all 3 complex features not included in the current
report.

Appropriate intranasal, perinatal treatment, availability of
appropriate meals for mothers is now enshrined in numerous
policy services. Infant deaths and morbidity related to
insufficient treatment were often alarming. There is also
ample evidence for better maternal treatment to reduce
neurodevelopmental morbidity in infants. The present research
did not involve children who had been postponed for growth.
Nonetheless, a strong association with perinatal variables
may contribute to a stronger primary prevention approach
for children with FS. Considering the role of Iron as a
risk factor in FS, supplementation can be considered as a
preventive approach to FS, which is a cost-effective strategy,
particularly in developing countries such as India. Adequate
evidence collected can often be used in clinical services
such as IMNCI, responding to the interests of children in
this age group, improving their capacity to enhance infant
protection strategies with these goals in mind, prospectively
planned multi-center trials requiring greater sampling sizes
and advanced procedures are required to validate or reject
findings.

Conclusion

The association between iron deficiency anaemia and febrile
seizures was previously investigated without any definitive
results and more data was presented for this study. All the less,
the preference bias as well as the confusing social status appear
unusual in this analysis. IDA was more frequent in children
with Febrile Seizures than children with febrile illness alone.
The findings indicate that IDA may be a risk factor for FFS.
IDA monitoring should be done in children with FFS. Fever
can worsen the negative effects of anaemia or iron deficiency
on the brain, which can lead to seizures. Conversely, anaemia
can be correlated with the frequency of a febrile disorder, and

more serious patients may be more prone to cause epilepsy.
Both studies performed to determine iron-deficiency anaemia
were slightly lower in events relative to controls. It means
that children with iron deficiency are more prone to have
febrile seizures. A follow-up review of individuals confirmed
to have iron deficiency at the time of the first febrile seizure to
determine the occurrence of subsequent febrile seizures after
iron-deficiency drugs would be of great significance.
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