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Introduction: Fever with seizure is the most common type of seizure occurring in children. A
seizure is a common presentation for which a child may come to the emergency and may occur in up
to 10% of children presenting to the emergency. Among all these seizures, Febrile seizures (FS) are
the most common type of childhood seizures, affecting 2–5% of children older than 1 month and
most commonly from 6 months–5 years old. Material and Methods: A hospital-based, prospective
study conducted at the Department of Pediatrics, Government Medical College, and Hospital
Aurangabad conducted from November 2018 to February 2020. Results: A total of 120 cases that
presented with Complex Febrile Seizures (CFS) between six months to five years of age were
included. Among them, 83 (69.1%) were male and 47 (30.9%) were female children. There were a
total of 63 children in 6-12 months age, 32 in 12-24 months, and 25 in the above 12 months age
group. Conclusion: In conclusion, it was found that age less than 1 year and male gender were the
most significant risk factors for Complex Febrile Seizure in our area.
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Introduction
Fever with seizure is the most common type of
seizure occurring in children [1]. A seizure is a
common presentation for which a child may come to
the emergency and may occur in up to 10% of
children presenting to the emergency [2]. Among all
these seizures, Febrile seizures (FS) are the most
common type of childhood seizures, affecting 2–5%
of children older than 1 month and most commonly
from 6 months–5 years old [3,4]. The differential
diagnosis of febrile seizure includes non-epileptic
events or movements, provoked seizures following a
central nervous system infection, and rare forms of
genetic epilepsy in which seizures typically present
with fever.

The preliminary evaluation of children with seizures
in the setting of fever must help in distinguishing
febrile seizures from other significant and more
serious etiologies such as central nervous system
infections. Febrile seizures are defined as seizures
accompanied by a fever without evidence of
intracranial infection, metabolic disturbance, or a
history of previous afebrile seizures They are
categorized as either simple (generalized, lasting
less than 15 minutes and occurring only once in a
24-hour period) or complex (focal seizure, lasting
more than 15 minutes or recurrent in a 24-hour
period) [5].

It is important to differentiate benign febrile
seizures from meningitis early and implement
appropriate management. The relationship between
seizure and bacterial meningitis has been identified
well in the literature. Seizures are the first
manifestation of meningitis in 16.7% of children and
in one-third of these patients, whereas meningeal
signs and symptoms may not be evident [2]. Some
of the literature suggests that in the absence of
typical meningeal signs, then an LP should be
considered in children with complex seizures, prior
antibiotic therapy, age less than 12 months, or
incomplete vaccination history.

According to the American Academy of Pediatrics
(AAP) guideline, all children with their first febrile
seizure under the age of 12 months should have a
lumbar puncture (LP) since the signs of meningitis
are subtle and also potential risks of delayed
treatment of meningitis outweigh any risk of
performance of LP [6,7]. Hence the performance of
lumbar puncture and expectation of normal
cerebrospinal fluid (CSF) findings are very much
important to differentiate the simple febrile seizures

From other forms of febrile seizures. So CSF indices
help in evaluating such children further [8].

In this background, this study was done with the
objective to study the clinical feature and
cerebrospinal fluid indices in children with complex
febrile seizures. This study also highlights the
incidence of acute bacterial meningitis (ABM) in
children with Febrile Seizures.

Material and Methods
Study Design: A hospital-based, prospective study.

Study Setting: Department of Pediatrics,
Government Medical College, and Hospital
Aurangabad.

Duration: November 2018 to February 2020.

Sample Size: 120 cases that were admitted with
Complex Febrile Seizure (CFS) during the study
period.

Inclusion Criteria: Children aged six months to
five years of age admitted with Complex Febrile
Seizure (CFS) admitted in Government Medical
College and Hospital Aurangabad.

Exclusion Criteria: Children with Simple febrile
seizure, who had received antibiotics prior to
admission, history of prior neonatal seizures, history
of prior afebrile seizure, with known epilepsy, cases
with underlying neurological conditions which could
lead to seizures such as hydrocephalus, brain tumor,
neurocutaneous syndrome or cerebral palsy;
seizures as a result of metabolic abnormalities
(hypoglycemia or hypocalcemia) and children with
absolute systemic and local contraindications for
lumbar puncture were excluded from the study.

Data Collection: Detailed demographic and clinical
parameters including age, sex, relevant medical
history, description, and duration of seizure were
evaluated as per standard examination methods. All
of the required investigations were performed
accordingly. CSF sample collection was done under
aseptic conditions in one plain, one fluoride bulb and
one BHI broth for CSF protein and chloride, CSF
sugar, and CSF culture respectively. The CSF was
analyzed as per standard laboratory methods by
laboratory technicians. Lumbar puncture was done
on the day of admission, and in those with the
abnormal result was followed up after 72 hours and
after completion of the antibiotic course.

Etiology was finalized based on history, physical
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Examination, and CSF indices. Meningitis was
diagnosed in a child presenting with fever and
seizure if he/she had a combination of all three of
the following: CSF cells >5/mm3, protein more than
40 mg%, and sugar < 2/3 of blood sugar [9].

The growth of bacteria in the CSF and/or positive
Gram’s stain was considered as bacterial meningitis.

Ethical Consideration: The study was approved by
the institutional ethical committee. Informed verbal
and written consent was taken from the parents or
the accompanying adults before performing Lumbar
Puncture.

Statistical Analysis: Data were analyzed using
SPSS version 16. A Chi-square test was used for
statistical analysis and a p<0.05 was considered
significant.

Results
A total of 120 cases that presented with Complex
Febrile Seizures (CFS) between six months to five
years of age were included. Among them, 83
(69.1%) were male and 47 (30.9%) were female
children.

There were a total of 63 children in 6-12 months
age, 32 in 12-24 months, and 25 in the above 12
months age group (Table 1).

Table 1. Distribution of meningitis in different
age groups.

Age Total no. of children

with complex febrile

seizure(CFS)

Total no children

with impaired

consciousness

Total no. of

children with

meningitis

6 -12

months

63 32 (50.7%) 12 (19%)

12-24

months

32 12 (37.5%) 6 (18.7%)

24-60

months

25 11 (44%) 5 (20%)

Total 120 55 (45.8%) 23 (19.1%)

Chi square value = 0.626.

Out of a total of 120 cases, 55 (45.8%) were having
impaired consciousness. The majority number of
children (12) with meningitis were from 6-12
months of age (19%). Among all 120 cases of these
CFS, 74 children did not have any family history of
febrile seizures. Maximum (22) cases with a family
history of First degree relatives having febrile
seizures were from 6-12 months age group (Table
2).

Table-2: Family history of cases with complex
febrile seizures (CFS).

Age First degree

relative with

a history of

FS

Second degree

relative with a

history of FS

A third-degree

relative with a

history of FS

Total children

with positive

family history

6 -12

months

(n=63)

22 (34%) 3 (4.7%) 7 (11.1%) 32 (50.7%)

13-24

months

(n=32)

5 (15%) 1 (3.1%) 0 6 (18.7%)

25-60

months

(n=25)

5 (20%) 2 (8%) 1 (4%) 8 (32%)

Total

=120

32 (26.6%) 6 (5%) 8 (6.6%) 46 (38.3%)

During the study, it was observed that the most
common cause attributed to CFS was Upper
Respiratory Tract Infection (URTI) in 54 cases
(45%), followed by Meningitis/encephalitis in 23
cases (19.20%). Whereas Gastroenteritis and
pneumonia were the least etiological factor
observed (7.50%) (Table 4).

Table-3: Causes attributed to complex febrile
seizures (CFS).
Cause of complex febrile seizure(CFS)Number (n=120) Percentage

URTI 54 45

Meningitis /encephalitis 23 19.20

Unknown 15 12.50

UTI 10 8.30

Pneumonia 9 7.50

Gastroenteritis 9 7.50

Total 120 100

Fig-1: Causes attributed to complex febrile
seizures (CFS).

As far as the semiology of these all 120 CFS cases
were concerned, 86 were having a generalized
tonic-clonic seizure. Among them, in 58 cases it was
of more than 15 minutes duration. Focal type of
seizure without awake was reported in 22 cases.
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Whereas, 2 cases were having atonic seizures (Table
4).

Table-4: Semiology of complex febrile seizure
(CFS).

Semi logy No. of the patient (n=120) (%)

Generalized tonic clonic >15 minute 58 48.30

Generalized tonic > 15 minute 28 23.30

Focal with awake 10 8.30

Focal without awake 22 18.30

Atonic 2 1.60

Total 120 100

Table-5: CSF Indices in cases with complex
febrile seizures (CFS) in different age groups.

Variable WBC

>5/mm3

PMN

>5/mm3

Pus cell

≥2/mm3

Mean

Glucose

levels

Mean

Protein

level

6-12

months

(63)

12 9 3 56±4.3 49±3.8

12-24

months(32)

9 3 0 47±3.8 45±2.6

24-60

months

(25)

8 2 1 46±1.2 38±2.4

CSF examination was done in all the 120 cases.
Among them raised WBC count (more than 5/mm3)
was seen in 29 cases while pus cells were observed
in 4 cases and these all were treated as meningitis.
Mean (SD) glucose levels were 56±4.3 found in the
age group of 6 to 12 months (Table 5).

Discussion
The younger the patient, the more was the risk of
the complex febrile seizure. In the present study, it
was found a total of 63 children in 6-12 months age,
32 in 12-24 months. Likewise, Nadirah Rasyid Ridha
et.al [10], in their study, revealed that 48% of
children having CFS were within 18 months of age.
A study by Berg AT et.al [11], showing that 57 % of
children with complex Febrile Seizures were less
than 18 months old.

Other studies have also come to the same
conclusion [12,13,14]. Therefore, younger the age
more is the chance that a child presenting with
fever and seizure may have a complex febrile
seizure.

Meningitis is a medical emergency in children and
should not be missed in any children with fever with
seizures. Among the 120 cases, 23 had meningitis

Showing that almost one-sixth of children
presenting in the emergency room with complex
febrile seizures have meningitis. Out of a total of
120 cases, 55 (45.8%) were having impaired
consciousness. Azita Tavasoli et al [16] observed
that all patients with Bacterial meningitis had
complex FS. Impaired consciousness was seen in 15
cases with meningitis (78.9%) and 6 cases with
bacterial meningitis (85.7%) compared with 26
cases with a normal LP (6.5%) similarly in the
present study all patients with bacterial meningitis
had impaired consciousness.

In this study, among children with complex FS,
32(26.6%) and 06(5%) cases had a positive family
history of the first degree and second relative
respectively. In the meta-analysis by Offringa et al
[17], 43% of children with FS had a positive family
history (1˚ relative) and 32%, without a family
history. Berg et al [18] found that 36% of children
with a positive family history had recurrence at one
year and 20%, without a family history. Ausi
Indriani et al [19], in their study, revealed that
family history was positive in only 28 % of patients
with recurrent FS and negative in 57 % of patients.
Hence, a family history of febrile seizures is
associated with CFS.

During the study, it was observed that the most
common cause attributed to CFS was Upper
Respiratory Tract Infection (URTI) in 54 cases
(45%), followed by Meningitis/encephalitis in 23
cases (19.20%) (Table 3). Ciftci M et al [20] also
found similar results as URTI being the most
common cause attributed to CFS in 36%patients
followed by lower respiratory tract infections (18%)
followed by acute gastroenteritis (15%). So proper
and timely attention is required in children having
URI with fever.

In this study, it was found that 86 cases were
having Generalized tonic-clonic seizures. Among
them, in 58 cases it was of more than 15 minutes
duration. Haim Bassan et al [21] found that 43 % of
CFS patients had Generalized tonic-clonic seizures
with a time duration of more than 15 minutes.

In this study, the CSF examination was performed in
all the 120 cases. Among them raised WBC count
(more than 5/mm3) was seen in 29 cases while pus
cells were observed in 4 cases and these all were
treated as meningitis. Lisa G. Rider et al [22] found
WBC count more than 5/mm3 in 9.8 % in children
2- 24 months of age. Thus, CSF examination is a
helpful diagnostic tool both in finalizing diagnosis
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And treatment.

Limitations
The main limitation of this study was that it was a
single hospital-based study. Hence, metacentric and
community-based studies are needed to generalize
the results in the general population. The other
limitation was that the parents may not have been
able to give us an accurate past history of whether
they had seizures as children.

Conclusion
In conclusion, it was found that age less than 1 year
and male gender were the most significant risk
factors for Complex Febrile Seizure in our area.
Meningitis is a common presentation in the
emergency and in cases of complex febrile seizure,
meningitis should always be considered as a
differential diagnosis. Lumbar puncture is necessary
for the differential diagnosis in all CFS cases to rule
out meningitis, even in the absence of meningeal
signs.

What study adds to existing
knowledge?
Complex Febrile Seizures in children are a common
indication for the hospital admission. Early detection
of the cause and accordingly the start of appropriate
treatment is the basic pillar. CSF examination plays
a significant role in early diagnosis in these cases.
Children with CFS should be on regular long term
follow up and treatment. This knowledge will
facilitate the diagnosis, early educational
intervention, and multidisciplinary therapeutic
approaches.
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