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ABSTRACT

Background: Febrile seizure is a common childhood disorder, age-dependent, and often associated with family
history, affecting up to 41% of children and causing simple and complex seizures. Aim: To evaluate the febrile
seizure among the children at Mosul city. Patients and Methods: A cross-sectional study was conducted at Ibn
Al-Atheer Teaching Hospital from June to September 2024, involving 6500 children with various diagnoses. 80
children with febrile seizure were included in the study, with permissions from the Research Committee and
parents. Data was analyzed using Minitab-19. Results: The age distribution showed that 56.3% were under 18
months, with a significant difference between males and females. Most had normal body weight, with 87.5%
having simple seizures and 12.5% having complex ones. Sixty-five percent had febrile seizure for the first time, a
significant difference from 35.0% with recurrent seizures. Risk factors included family history of epilepsy,
vaccination, iron deficiency, and viral infection. For the recurrence, the study found no significant difference in
temperature, but children with less than one hour duration of fever significantly differed from those with more
than one hour. Children with less than 15 minutes of fever had 96.4% of attacks, while those with more than 15
minutes had 3.6%. Conclusion: Febrile seizures are more common in males, with risk factors including family
history, iron deficiency, and viral infection, and recurrence risk influenced by fever duration and attack duration.
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INTRODUCTION

The Febrile seizure (FS) is the most common type of
childhood seizure disorder.™! The peak incidence of the
febrile convulsion is at 18 months. Approximately 6-
15% of febrile convulsions occur after the age of 4 years
and onset after 6 years is very unusual.™? Studies in
animal models have revealed that there is heightened
neuronal excitability during the brain maturation process,
which has led to the suggestion that febrile seizure is an
age-dependent response of the immature brain to fever.?!

Although the pathophysiology of FS is yet understood,
it appears to have a complex origin that includes both
environmental and genetic elements.”® These patients
frequently have FS in their family. Genetic variables may
include genes linked to the immune-inflammatory
response and neuronal excitability, including ion
channels, especially sodium channels.>®) An elevated
risk of developing FS has been associated with elevated
amounts of inflammatory chemicals, including cytokines.
Environmental factors, mainly associated with certain
viral triggers, and genetic polymorphisms in cytokine

genes are factors that modulate the inflammatory
response.

Based on the duration and frequency of convulsions,
seizures linked to feverish sickness are divided into
simple and complicated categories.”? According to the
2021 recommendations released by the Association of
Child Neurology (AOCN), FS is defined as seizures in
children aged six months to six years that are
accompanied by a fever of more than 38.4°C and do not
include a CNS infection, metabolic abnormalities, a
history of afebrile seizures, or any other acute
neurological injury. While complicated FS are defined as
FS that are focused and/or protracted for more than 15
minutes and/or repeat within 24 hours, simple FS are
defined as FS that do not have a focal component, last
less than 15 minutes, and do not recur within 24
hours.[®¥ The likelihood of further adverse consequences
is increased for children with FSE, since up to 41% of
them go on to have another FS in the future.[”
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Aim: To evaluate the febrile seizure among the children
at Mosul city.

PATIENTS AND METHODS

A hospital based cross sectional study was designated
and carried out in Ibn Al-Atheer Teaching Hospital
during the period from 15" June to 15" September 2024.
The total number of the children who were admitted to
the hospital for different diagnosis was 6500 cases; all
were thoroughly interviewed, examined, and assessed.
Out of them 80 children had febrile seizure who included
in the study by a convenient sampling technique and the

detailed checklist was fulfilled. The official agreement
was taken from the Research Committee in the MOH of
Mosul. Verbal permissions were taken from the parents
of the child. All the data were analyzed by using
Minitab-19.

RESULTS

Current study involved 80 children who were diagnosed
as febrile seizure out of the 6500 children who were
admitted for other different diagnosis. The cause specific
admission rate was 1.2% as shown in figure (1).

H Cause specific
admission rate

1.2%

Figure 1: Cause specific admission rate.

The distribution of the studied sample according to
socio-demographic characteristics was demonstrated in
table (1). This table showed that regarding the age,
56.3% of the sample were < 18 months with no
statistically significant difference in comparison with
those who were > 18 months. Males constituted 68.8%

while the females represented 31.2%, the difference was
statistically significant (p=0.001). Most of the sample
had normal body weight while only 12.5% of the sample
had weight below normal, the difference was statistically
significant (p=0.000).

Table 1: Socio-demographic characteristics of the studied sample.

Socio-demographic characteristics Frequency % p-value *
e[ 5lmen LRt o
wegh_| Bl o e

*Chi square for goodness of fit

Distribution of the studied sample according to the
nature of the febrile seizure showed that 87.5% of the
studied sample had simple seizure and only 12.5% had
complex seizure; the difference was statistically
significant (p=0.000). Sixty five percent of the cases had

febrile seizure for the first time which differed
significantly (p=0.007) from the remaining 35.0% of
cases who had recurrent febrile seizure as shown in table

).

Table 2: Distribution of the studied sample according to the nature of the febrile seizure.

Frequency % p-value *
. . Simple 70 87.5
Febrile Seizure Complex 10 125 0.000
1% 52 65.0
Types of attack Recurrence 28 350 0.007

*Chi square for goodness of fit.

The assessment of the risk factors in the current study
showed that family history was present in 56.3% and the
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family history of epilepsy was only 5.0%. The
vaccination represented 10.0%, iron deficiency 72.5%,

viral infection 60.0% as shown in figure (2).
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Figure 2: Percentages of the risk factors.

Distribution of the risk factors for the recurrence of
febrile seizure was demonstrated in table (3) which
revealed that no significant statistical difference for the
temperature. Regarding the duration of fever before
attack, it was noticed that those with less than one hour

(89.3%) significantly (p=0.000) differed from those more
than one hour (10.7%). Children with less than 15 min
duration attack were 96.4% while those with more than
15 min. were 3.6%; the difference was statistically
significant (p=0.000).

Table 3: Distribution of the risk factors for the recurrence of febrile seizure.

Risk factors for the recurrence (n=28) Frequency % p-value *
>38C° 13 46.4
Temperature <38 C° 15 536 0.705
Duration of fever <1hr. 25 89.3 0.000
before attack >1 hr. 3 10.7 '
. <15 min. 27 96.4
Duration attack > 15 min. 1 36 0.000

*Chi square for goodness of fit.

DISCUSSION

The current study showed that FS was more common
among children younger than 18 months of age. In the
same line, Fetveit et al."” demonstrated that the highest
incidence of FS occurred at 18 months of age.
Additionally, the greatest occurrence in children occurs
between the ages of 12 and 18 months, according to van
Zeijl et al.l'! Fetveit et al's results from the current
investigation demonstrated a male preponderance in the
sample.’ Furthermore, Sharawat et al.l'”! discovered
that 42 patients (30%) were girls and 98 patients (70%)
were boys among their children under study.

Concerning the body weight, the current study found the
majority of the children with febrile seizure had normal
weight. The body weight in the study conducted by
Husodo et al.!**! seemed to have no association with the
febrile seizure despite that the majority had birth weight
more than 2500 gm. According to a Christensen et al.
cohort research™! that included all infants born in
Denmark between 1977 and 2011, the 5-year cumulative
incidence of febrile seizures rose as birth weight
decreased (less than 1500 g; that found in 5.42% (95%

Cl: 4.98-5.88% in comparison to 3,000-4,000 g; which
represented 3.53% (95% CI: 3.50-3.56%)).

The current study found that the simple febrile seizure
was the most frequent type prevailed among the children,
similarly, Rivas-Garcia et al.™®, found that 537 (82%)
had simple febrile seizures and 117 (18%) had complex
febrile seizures. Furthermore, according to studies by
Shinnar and Glauser™™® and Berg et al.*™), the majority of
FSs are simple, with just 20-30% being complicated.

Thirty to fifty percent of youngsters get another febrile
seizure after their initial one. The probability of
continued recurrence rises with each new febrile seizure,
indicating that having febrile seizures lowers the
threshold for subsequent seizures.”! According to the
current study, about two-thirds experienced their first
febrile seizure, and 35.0% experienced a recurrence. Out
of the 528 children, 174 (32.9%) experienced a
recurrence of febrile seizures, and 354 (67.1%)
experienced a single episode, according to comparable
data published by Kumar et al.*®
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Numerous investigations include viral infections, a
family history of FS, developmental delay, daycare
attendance, discharge from a newborn hospital after 28
days, certain vaccines, and maybe iron and zinc
deficits.'*?"! positive family history was found among
56.3% of the current studied sample. This findings was
higher than that reported by Mahyar and colleagues who
showed that 55% of patients with FS had a positive
family history.?? In another study conducted by Waruiru
and Appleton®?, it was 10-45%. Also, a positive family

his[to]ry was found in 31.4% according to Sharawat et
al.l*?

The positive family history was fund only in 5.0% of the
current studied sample while in the Kumar et al.l'®
study, the children with a family history of epilepsy
represented (21.46%). It is unclear if a family history of
spontaneous seizures or epilepsy and the overall risk of
FS recurrence are related. According to some research,
children with a family history of unprovoked seizures are
slightly more likely to experience FS recurrence.
However, a large study conducted in Rochester,
Minnesota, found no difference in recurrence risk
between children who had a family history of epilepsy
(25%) and those who did not (23%).*! There is no proof
that a child's neurodevelopmental abnormalities or a
history of complex FS is substantially linked to a higher
risk of developing FSs in the future.**? Furthermore,
according to the Shinnar and Glauser study, neither sex
nor ethnicity is linked to an increased risk of recurrent
FSs.116]

Only 10.0% of the febrile seizures in the current sample
were linked to the vaccines. According to a Cochrane
review and a review of 530, 000 children who received
the MMR vaccine, there was a slight chance of febrile
seizures during the first two weeks following
immunization—one or two febrile seizures per 1000
vaccinations—but this was most likely caused by
vaccine-induced fever.””?! This could only be the case
for the initial episode, though, because immunization
does not substantially raise the chance of recurrence.

In terms of immunity, growth, and nutrition, children's
overall health condition can be linked to their iron level.
Feverish seizures may be directly impacted by these
circumstances. Preterm labor, low birth weight, and
infant mortality are all increased in the first two
trimesters of pregnancy when iron-deficiency anemia is
present.’? Iron deficiency was linked to febrile seizures,
according to the current study. The findings of earlier
research on the connection between IDA and FS have
been mixed. According to Pisacane et al.®% Italian
children with FS (n = 146; age range, 6-24 months) had
a higher prevalence of iron insufficiency than controls
(OR, 2.6; 95% CI, 1.4-4.8). According to a Canadian
research by Hartfield et al.* the FS group had a roughly
two-fold higher incidence of ID than the controls (OR,
1.84; 95% Cl, 1.02-3.31). Research from Jordan®®Z,
Pakistan®¥, and India®®, among other places, has shown

iron deficiency as a possible risk factor for FS. In
contrast, Bidabadi et al.*® and Amirsalari et al.* found
no discernible variations in IDA between children with
and without FS. An iron shortage may prevent the
development of FS, according to a small research by
Kobrinsky et al.*") that included 26 children in the USA.

Up to 82% of children with febrile seizures had a viral
infection, making it the most prevalent cause of febrile
diseases linked to febrile seizures. A increased frequency
of febrile seizures is linked to some viral infections.®*®

The current study found that the duration of the attack
was less than 15 minutes and the duration of the fever
was less than an hour, but not the temperature, were risk
factors for recurrence. Children under 18 months had a
higher recurrence rate (41.3%) in the Kumar et al.l'
research than children over 18 months (24.1%).
Recurrence rates were 52.5% for children whose
temperature was 101°F during the seizure and 17.2% for
those whose temperature was 105°F or above. The
tendency of recurrence decreased significantly as the
temperature rose. Children with a family history of
febrile seizures had a considerably higher recurrence rate
(45.5%) than children without a family history (27.8%).
Multiple logistic regression analysis showed that the
following risk factors were significantly linked to
recurrence of febrile seizures in children: younger age at
onset of first seizure, lower temperature during seizure,
short interval between fever onset and the initial seizure,
and family history of febrile seizures. The greatest
significant risk factor for recurrent febrile seizures seems
to be age at the onset of the initial seizure. In one
research, kids under the age of one year who experienced
their first febrile seizure had a 50% recurrence risk,
whereas patients beyond the age of three years had a
20% recurrence rate. %%

CONCLUSION

The febrile seizure not a common presenting sign among
the children, mostly simple type and more frequent
among the males. Family history, iron deficiency, and
viral infection were common risk factors. The risk for
recurrent attack were duration of fever before the attack
and duration of the attack.
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