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Abstract:

Background: Febrile seizures is a common problem in children below 6 years. This study was conducted to
evaluate the clinical profile of children presenting with febrile seizures and to identify risk factors for recurrence
of febrile seizures in these children.

Materials and Methods: A Retrospective and prospective case record based study were conducted in a tertiary
care center in a department of pediatrics after taking approval from institutional ethical committee. Convenience
sampling method was used .Data and descriptive analyses were done using statistical package for the social
sciences version 25. Point estimate at 95% confidence interval was calculated along with frequency and
percentage for binary data.

Results: Out of total 11250 children admitted in pediatric ICU/wards 470 have febrile seizures. We enrolled 364
children in study, out of them, 200 (55%) male and 164 (45%) female with 309(84.9%) simple and 55
(15.1%) complex febrile seizure. Peak age was found in 6 month to 18 month age group 210 (57.7%),
Recurrent febrile seizure noted in 117(32.1%) children and fever in more than half the cases 225 (61.9%) was
caused by viral fever followed by Upper Respiratory Tract Infection 77(21.4%). Clobazam prophylaxsis were
taken intermittently in 358(98.4%) cases. Anemia was found in 72% of cases.

Conclusions: Simple febrile seizure was more common and the peak age of presentation 18 month of life and
more commonly in male .One third of febrile seizures were recurrent and half the children had Viral fever as the
most common etiology of fever followed by febrile upper respiratory tract.
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Introduction

Febrile seizures as defined by The International
League Against Epilepsy (ILAE) as “seizures
occurring in childhood after one month of age,
associated with a febrile illness not caused by an
infection of the central nervous system, without
previous neonatal seizures or a previous
unprovoked seizure, and not meeting criteria for
other acute symptomatic seizures[1].

Febrile seizures (FS) are the single most common
seizure type and occur in 2 to 5% of children
younger than age 5 years with a peak incidence in
the second year of life [2].Febrile seizure is a major
challenge in pediatric practice because of its high
incidence young children and its tendency to recur
In India, the prevalence of febrile seizures is
around 8% and average risk of recurrence is around
30-40% [3]. Risk factors for recurrence is age less
than 18 months, duration of fever less than one

Parihar et al.

hour before seizure onset, first degree relative with
febrile seizure ,low temperature associated with
seizure[4].

In recent years, there has been more awareness
about the potential complications of febrile seizures
and management of this condition. Updated
guidelines for the evaluation and management of
febrile seizures were published by the American
academy of pediatrics(tAAP) and the Japanese
Society of child, Neurology in 2011 and 2015,
respectively [5,6] This article provides an update
on current Knowledge about febrile seizures and
outlines an approach to their evaluation and
management.

Methods

This retrospective and prospective case record
based study was conducted in a tertiary care
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teaching hospital in Central India after approval
from institutional ethical committee from 01 July
2012 to 31 March 2017. Children between 3 month
to 6 years with febrile seizures as per definition of
ILAE were enrolled for this study after obtaining
written informed consent from parents. Clinical
history was obtained from case records as per the
standard proforma and investigations like complete
blood picture, blood sugar, serum calcium, serum
electrolytes were noted in retrospective cases and
sent in prospective cases. Cerebrospinal Fluid
(CSF) study was done when indicated. CT Scan
Brain/MRI Brain and EEG were done only if there
were features indicating alternative diagnosis.
Patients with incomplete clinical data regarding
seizure type and duration, previous history of
Afebrile seizures, associated alternative diagnosis
or those left against medical advice were excluded.

Information collected based on the patients’
demographic and clinical data regarding type of
seizure, duration, number of episodes, interval from
onset of fever and seizure episode, past episodes of
febrile seizure, family history of febrile seizure
cause of fever and hemoglobin level at the onset of
seizure.

Febrile seizure was labeled as simple, complex and
recurrent. Simple is a short generalized seizure, of
duration of less than 15 minutes, not recurring
within 24 hours, occurring during a febrile episode
whereas complex is a focal or generalized and
prolonged seizure, of duration of greater than 15
minutes, recurring more than once in 24 hours,
and/or associated with post-ictal neurological
abnormalities. That child who had a past history of
at least one febrile seizure and admitted with
another episode of febrile seizure was regarded as
recurrent febrile seizure. Children considered
anemic when his/her hemoglobin recorded below
1 1mg/dL

Statistical analysis

Data entered using Microsoft Excel sheets and
analyzed using Statistical Package Social Sciences
version 25. Descriptive statistical tools like
frequency, percentage and tables were used to
express the result. Point estimate at 90%
confidence interval was calculated along with
frequency and percentage for binary data.
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Results

A total 11250 children were admitted during the
study period. Among them 470 had febrile seizures
out of which 364 were enrolled in the study. Out of
them, 200 (55%) were male and 164 (45%) were
female children with the proportion male to female
1.2:1. The peak age was between 6 months to 18
months. Simple febrile seizures were seen in 309
(84.9%) children and complex seizures in
55(15.1%) cases. Of them, recurrent febrile seizure
noted in 117 (32.1%) children while remaining 247
(67.9%) presented with first episode of febrile
seizure (Table 1). Among the recurrent febrile
seizure 62(17.03%) children presented with first
recurrence, 40 (10.9%) presented with second
recurrence, 12 (3.2%) presented with third
recurrence and remaining four presented with
fourth or more seizure recurrence (Table 3).

Generalized tonic clonic seizures were present in
358 (98.4%) cases and rest was focal seizures.
1.9% Of children had family history of febrile
seizure (Table 1). Viral fever was the most
common cause of fever in children (61.9%)
followed by febrile upper respiratory tract infection
(21.4 %) and acute gastroenteritis (8.8%) table 2. In
our study, most of the children i.e. 348 (95.6%) had
seizure duration between 0 to 5 minutes. 2.8 % of
children (10 cases) had history of seizure duration
between 5 to 30 minutes. Only few cases 1.6%
came in status epilepticus with duration of seizure
more than 30 minutes. (Table S5).Intermittent
Clobazam prophylaxsis were taken in 358 cases
(98.4%) and 6 cases received continuous
prophylaxsis. Anemia was reported in 72% of
cases. Investigations performed most commonly
included CBC and serum electrolytes. CBC
showed abnormalities suggestive of an infection
in 48% cases. 262 (72%) cases were anemic.
Lumbar puncture was performed in those who
demonstrated signs of meningeal irritation or those
who were younger than 1 years of age. Only one
child had a positive cerebrospinal fluid (CSF)
culture confirming meningitis. An EEG was
performed on 22 children with complex febrile
seizures and febrile status, which were normal in
16 or showed minor nonspecific changes in 3 cases.
MRI Brain was done in 2 cases, report was Normal.

Table 1: Clinical Characteristics of febrile seizures in children

Variable Categories Febrile seizure Percentage %
Sex Male 200 55%
Female 164 45%
Age 3- 6 months 09 2.5%
6-18 months 210 57.7%
18 months-6 year 145 39.8%
Type of seizure Simple febrile 309 84.9%
Complex febrile 55 15.1%
GTCS 358 98.4%
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Focal 6 1.6%
Recurrence First episode 247 67.9%

Recurrent episode 117 32.1%
Duration of seizure 0-5 min 348 95.6%

5-30 min 10 2.8%

>30 min 06 1.6%
Types of prophylaxis (cloba- | Intermittent 358 98.4%
zam) Continuous 06 1.6%
Anemia (Hb<11 gm/dl) Present 264 72%

Absent 102 28%

Table 2: Etiology that triggered fever among the children with febrile seizures

Etiology Percentage (n=364)
Viral fever 61.9%
Upper Respiratory Tract Infection 21.4%
Acute Gastroenteritis 8.8%
Urinary Tract Infection 4.9%
Others (walri 03, dysentry-02, malaria-01, measles-01, pneumonia-01, acute laryngo | 3%
trachea bronchitis -02, post dpt vaccination-01)

Table 3: Distribution of Recurrent febrile seizures b

number of episodes

Episodes of recurrent febrile seizures N (%) N=364
First recurrence 62(17.03%)
Second recurrence 40(10.9%)
Third recurrence 12(3.2%)
Fourth or more recurrence 03(0.8%)

Table 4: Atypical features in complex febrile seizures

Atypical features in complex febrile seizures No of cases
Seizure reappeared within 24 hr 27 Cases
Seizure duration prolonged >15 min 10 Cases
Focal seizures 6 Cases
Status epilepticus 6 Cases
Neurological abnormality 6 Cases
More than one atypical features 3 Cases

Table 5: Duration of febrile seizures
Duration of seizure Percentage No of Cases
0-5 minute 95.6% 348
5-30 minute 2.8% 10 cases
>30 minute 1.6% 6 cases
Total 100 364
Discussion study done by Naik et al in Kashmir [13].

In the present study, the majority of cases of FSs
occur in the second year of life, peaking at 6 -
18months. This is in agreement with the results of
other studies.(7-9) )FSs are age-dependent and this
age should be regarded as critical for developing
FSs. Males account for 64% of cases with a male to
female ratio of 1.7:1. In India the prevalence of
febrile seizure is around 8%. Simple febrile seizure
is more common than complex febrile seizure in
different studies worldwide [10,11]. While a study
from Nepal showed simple febrile seizure and
complex febrile seizure in 80% and 20% of
children respectively this was comparable to our
study [12].0Our study revealed that febrile seizures
were more common in males than females with
male to female ratio of 1.2: 1 which is consistent to
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Generalized seizure was the most frequent seizure
found in various study [14, 15], in our study also
most common form of seizure was generalized
type. Majority of children in this study had single
episode of seizure which was similar to previous
studies. [16,17]. Only 1.9% positive family history
of febrile seizure was found and was not
significantly associated with the seizure recurrence.

However, it should also be noted that parents may
be unaware of their past episodes of febrile seizure
and thus may confound the exact family .In our
study viral fever was the most common cause of
fever followed by upper respiratory tract infection
which is in consistent with the study done by Ojha
A R et al in Kathmandu [18] Recurrence of seizure
is one of the major concerns in children with febrile
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seizure. This study showed recurrence in 32.1% of
children which was comparable to 37% in another
study [19].Children with first episode of febrile
seizure at an age below one year or below was
found to have significantly increased likelihood of
recurrence. Recurrence has been associated with
early age of onset and family history ,complex
febrile seizure [4] while another study correlates
recurrence with low temperature at onset of seizure
and duration fever of <12 hours prior to onset of
seizures[3,14].Biochemical, hematological
investigations and  lumbar  puncture  for
cerebrospinal fluid were performed when indicated
clinically as per guidelines. Blood counts and
serum electrolytes were not found to be statistically
significant in the children with febrile seizure
which is in consistent with study done by Shrestha
et al. Family history of epilepsy also varied from
0.4% to as high as 20.6% of children with febrile
seizure as reported in previous studies.[16,17].

Recurrence is common and average risk of
recurrence is around 30-40% [22]. Risk factors for
recurrence is age less than 18 months, duration of
fever less than one hour before seizure onset, first
degree relative with febrile seizure, low
temperature associated with seizure. [23] Most
febrile seizure are brief, do not require any specific
treatment or workup and have benign prognosis. It
is generally accepted that admitting such a child
should be reserved for those with recurrent or long
atypical seizure, with an underlying serious
infection, or where parental anxiety and other
social circumstances indicate. A considerable
number of children 72% in our study were anemic.

The association between iron deficiency anemia
and FSs was studied by many authors; some of
them confirm this association, and the others
conclude that the risk of FSs occurrence in anemic
children seems to be less common than in children
who do not suffer from anemia [24-26] This study
had inherent limitations being a hospital based
study. Recall bias regarding history of febrile
seizures in parents as well as exact duration of
seizure and details of first episode of febrile seizure
could not be minimized and these patients were not
followed up to determine the risk of epilepsy.
Population based studies are needed to evaluate an
exact incidence of febrile seizure in children. While
prospective studies with follow up of patients after
first episode of febrile seizure would be of great
value to identify factors determining the recurrence
and its relation to future epilepsy in children.

Conclusion

The Simple febrile seizure was the most common
type of febrile seizure predominantly affecting
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children below 6 years of age. The peak age for
first episode was found in 6 to 18 months age
group. Recurrence of febrile seizure was common
and was significantly associated with the age of the
first episode at one year or below. Hence it is
recommended that parents of patients with the first
episode of a febrile seizure occurring at an age of
one year or below should be appropriately
counselled regarding seizure recurrence and
measures during seizure activity as well as benign
nature of the illness; which might reduce parental
anxiety during further episodes of febrile seizure.

Ethical approval —The study was approved by the
Institutional Ethics Committee.
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