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Clinical characteristics of febrile seizures and risk
factors of its recurrence in Chiang Mai University
Hospital
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Abstract

Background & Objectives: Febrile seizures are the most common convulsive disorder in children
under 5 years old. Among these children, some develop recurrent febrile seizures. The objective of
this study was to describe clinical characteristics of children with febrile seizures and to identify risk
factors for developing recurrent seizures. Methods: A retrospective study was conducted from January
2004 to December 2013 in Chiang Mai University Hospital. Infants and children between 6 months
and 5 years of age who were diagnosed with febrile seizures were included in this study. Clinical
characteristics of children and all factors associated with seizure recurrence were extensively reviewed
using electronic medical records. Results: There were 335 cases included for analysis. The mean
age at onset of febrile seizures was 1.85 = 0.95 years; 64.78 % were males. Among 261 cases who
presented with first episode of febrile seizures, 52 cases (19.92%) developed recurrent febrile seizures.
Respiratory tract infections were the most frequent etiology of febrile illnesses. Younger age at onset
and family history of febrile seizures were statistically significant predictors of developing recurrent
febrile seizures (p = <0.001 and 0.02, respectively). After adjusting the confounding variables, similar
findings were found from the multiple logistic regression analysis (p = 0.003 and 0.01 respectively).
Conclusion: In this study, younger age at onset of first febrile seizure and family history of febrile
seizures were found to increase the risk of the recurrence of febrile seizures.
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INTRODUCTION of onset before 18 months, temperature close to
38°C, shorter duration of fever (less than 1 hour)
before the seizure and family history of febrile
seizures.’> A family history of epilepsy and the
peak temperature during the febrile seizure are
still controversial for recurrence.®’

When compared with previous studies, the
risk factors for recurrence of febrile seizures and
associated infectious diseases may be different in
children in this region with histories of febrile
seizures. Since febrile seizures in children often
cause anxiety in parents, information regarding
the natural risk factors would help parents to cope.
Therefore, this study was conducted to determine
characteristic features of febrile seizures and risk
factors of recurrent febrile seizures in pediatric
patients in Chiang Mai University Hospital.

Febrile seizures are the most common convulsive
disorder in infants and children. It has been
reported that 1 in every 25 children in the general
population will experience febrile seizures at least
once during their childhood.! The International
League Against Epilepsy (ILAE) has defined
febrile seizures as seizure events in infancy
or childhood featured with a temperature over
38°C without any evidence of acute electrolyte
imbalances or central nervous system infection.?
Approximately one-third of children who have
febrile seizures will develop seizure recurrence.
The risk factors that can predict seizure recurrence
is an issue of interest for physicians. In 1990,
only age at the time of initial febrile seizure was
firstly identified as a consistent risk factor of
. . 3 R
recurrgnt fel?rlle seizures.® Later, family history METHODS
of febrile seizures was also found to be a strong
predictor of recurrent febrile seizures.* Until The pediatric patient registry database of Chiang
now, generally accepted risk factors include age Mai University Hospital from January 2004 to
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December 2013 was searched retrospectively
using ICD-10 “R560 Febrile convulsions” and
enrolled in the study. Other ICD-10 codes related
to other diagnoses, e.g. grand mal seizure or petit
mal seizure, were not searched due to concern of
overlapping data with the adult patients.
Eligibility
The hospital numbers of enrolled patients were
acquired and the medical records were thoroughly
reviewed by one reviewer. Cases with incomplete
data or data loss, age less than six months and
age six years or greater, central nervous system
infection or electrolyte imbalances, prior non-
febrile seizures and prior nervous system structural
abnormalities were excluded from the study. The
same hospital number with multiple outpatient
visits or inpatient admissions was counted as a
single patient under one study code. Every medical
record was reviewed from the first to the last visit.
The information collected included clinical
characteristics, risk factors and investigations.
Clinical characteristics included age at initial
febrile seizure, age at last follow-up, sex, febrile
seizure types, temperature before and after febrile
seizure, duration of fever before febrile seizure,
duration of seizure and etiology of fever. Risk
factors included prematurity, history of neonatal
intensive care unit (NICU) admission, family
history of febrile seizures, family history of
epilepsy, day-care attendance, maternal alcohol
consumption and smoking during pregnancy,
developmental delay and other underlying
diseases. Investigations included complete
blood count, urinalysis, chest radiography, stool
examination, cerebrospinal fluid profile if spinal
tapping was done, serum and body fluid cultures
and electroencephalogram (EEG). In case of
recurrent febrile seizures, the information of an
initial seizure was recorded and number of total
seizures was counted to date. In some patients
with recurrent febrile seizures whose initial febrile
seizure could not be reviewed, the information of
their first hospital visit was recorded instead.

Statistical analysis

The data were evaluated using SPSS statistical
package, version 22 (SPSS, Chicago, IL). The
percentage and mean =+ standard deviation values
were calculated for descriptive statistics. The
Student t-test and Chi-square test were used
for compare continuous and categorical data
respectively. Logistic regression analysis was
used for multivariate analysis. The risk was
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presented in mean difference and odd ratio (OR)
in continuous and categorical data respectively
along with confidence interval (CI). The level of
statistical significance was set at P< 0.05.

RESULTS

This retrospective descriptive study included 335
cases, of whom 217 (64.78%) were male, with
a male to female ratio of 1.8:1. The mean age at
onset of febrile seizure was 1.85 + 0.95 years.
Among 261 cases who presented with first episode
of febrile seizure, 52 cases (19.92%) developed
recurrent febrile seizures. Simple febrile seizure
was diagnosed in 276 cases (82.39%), while
59 cases (17.61%) were diagnosed as complex
febrile seizure. Mean number of seizure episodes
among 52 cases who presented with first febrile
seizure with recurrence was 3.08 + 1.74 episodes.
Mean temperature at admission was 38.53+ 0.97
degree Celsius. Mean time of fever before febrile
seizure was 28.73 + 28.48 hours. Mean duration
of seizure was 2.60 + 3.34 minutes. Subsequent
epilepsy was found in 6 out of 335 cases (1.79%).
Details of clinical characteristics of patients are
shown in Table 1.

Associated symptoms of febrile illness together
with family history are shown in Table 2. Positive
first degree family history of febrile seizures was
found in 84 (25.07%) cases. Twenty-five (7.46%)
cases were born prematurely. Respiratory tract
infection and acute gastroenteritis were the most
frequent concomitant infections.

The distribution of risk factors for children with
and without recurrent febrile seizures is shown
in Table 3. We excluded 74 patients who already
had previous recurrent febrile seizures prior to
visiting our hospital. There were no statistically
significant differences between cases with and
without recurrent febrile seizures in respect to
mean temperature at admission (p=0.12), mean
time of fever before febrile seizures (p=0.32),
mean duration of febrile seizures (p=0.59),
gender (p=0.29), complex type of febrile seizures
(p=0.44) and comorbid anemia (p=0.87)

Recurrent febrile seizures were significantly
higher in cases with younger age onset of initial
febrile seizures, in comparison to those who
presented at older age, with a mean difference of
-0.60 (p=<0.001). The recurrence rate of febrile
seizures was also significantly higher in cases
with positive family history of febrile seizures
(35.3%), compared with those without such a
family history (64.7%) with odds ratio of 2.17
(p=0.02). Additionally, according to the results of



Table 1: Clinical characteristic of febrile seizures (n=335)

N (%)

Age at onset (yr), mean = SD 1.85+0.95
Gender

Male 217 (64.78)

Female 118 (35.22)
First or recurrent episodes

First FS without recurrence 209 (62.39)

First FS with recurrence 52 (15.52)

Recurrent FS 74 (22.09)
Characteristics of FS

Simple FS 276 (82.39)

Complex FS 59 (17.61)
Mean number of FS episodes, mean + SD

First FS with recurrence 3.08+1.74
Mean temperature at admission, mean + SD 38.53 +0.97
Mean time of fever before FS (hr), mean + SD 28.73 +28.48
Mean duration of FS (min), mean = SD 2.60 +£3.34

Median (range) 2 (0.1-30)
Subsequent epilepsy 6 (1.79)

FS = febrile seizures; SD = standard deviation.

Table 2: Family history and associated symptoms of children with febrile seizures (n=335)

N (%)
Family history of FS
Positive 84 (25.07)
Negative 249 (74.33)
History of prematurely born 25 (7.46)
First-born child 225 (67.16)
Comorbid developmental problems 12 (3.58)
Comorbid anemia 71 (21.2)
Associated symptoms
Upper respiratory tract infection 209 (62.39)
Acute gastroenteritis 41 (12.24)
Pneumonia 17 (5.07)
Acute otitis media 13 (3.88)
Urinary tract infection 12 (3.58)
Occult bacteremia 9 (2.69)
Acute bronchitis 7(2.09)
Viral croup 3(0.89)
Others 9 (2.69)
Unknown 14 (4.18)

FS = febrile seizures.
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Table 3: Risk factors of recurrent febrile seizures (n=261)

Febrile seizures

Febrile seizures Mean difference

with recurrence without recurrence (95% CI) p
(n=52) (n=209)
Age at onset (y), mean (SD) 1.23 (0.65) 1.83 (0.89) -0.60 (-0.82, -0.39) <0.001
Mean temperature at admission, 38.37 (0.83) 38.61 (0.99) -0.23 (-0.53, 0.06) 0.12
mean (SD)
Mean length of fever before FS ~ 25.62 (30.32) 30.07 (28.69) -4.46 (-13.31,4.40) 0.32
(h), mean (SD)
Mean duration of FS (min), 2.79 (2.87) 2.52 (3.28) 0.27 (-0.71, 1.24) 0.59
mean (SD)
Febrile seizures Febrile seizures Odds ratio P
with recurrence without recurrence (95% CI)
(n=52) (n=209)
Gender, n (%)
Male 30 (57.7%) 137 (65.6%) 0.72 (0.39, 1.33) 0.29
Female 22 (42.3%) 72 (34.4%)
Characteristics of first FS, n (%)
Complex FS 8 (15.4%) 42 (20.1%) 0.72 (0.32, 1.65) 0.44
Simple FS 44 (84.6%) 167 (79.9%)
Family history of FS, n (%)
Positive 18 (35.3%) 42 (20.1%) 2.17 (1.11, 4.22) 0.02
Negative 33 (64.7%) 167 (79.9%)
Comorbid anemia, n (%)
Yes 12 (23.1%) 46 (22.0%) 1.06 (0.52, 2.19) 0.87
No 40 (76.9%) 163 (78.0%)

CI = confidence interval; FS = febrile seizures; SD = standard deviation.

multivariate logistic regression analysis (Table 4),
younger age at onset of febrile seizures (Adjusted
OR= 2.88, 95%CI= 1.43-5.79, p= 0.003) and
family history of febrile seizures (Adjusted
OR= 2.38, 95%CI = 1.19-4.75, p= 0.01) were
statistically significant risk factors of recurrent
febrile seizures.

DISCUSSION

In this study, we found similarities and differences

of characteristic of patients with febrile seizures
as compared to previous reports. In our study,
the mean age at onset of febrile seizure was 1.85
+ 0.95 years which is similar to the results of
the studies by Esmaili ef al., and Hussain et al.,
who reported age of onset at 22.58 + 15.4 and
22.58 + 12.50 months respectively.®* The male
was predominant in our study (64.78 %), which
is similar to the findings of a study conducted
by Habib et al.'® In this study, 82.39 % of the
patients had simple and 17.61% had the complex

Table 4: Risk factors of recurrent febrile seizures from multiple logistic regression analysis

B S.E. Adjusted OR 95% CI P
Younger age 1.06 0.36 2.88 1.43,5.79 0.003
Lower temperature 0.23 0.33 1.26 0.67, 2.38 0.48
Male gender -0.42 0.33 0.66 0.34, 1.25 0.20
Positive family history of 0.87 0.35 2.38 1.19, 4.75 0.01

febrile seizure

CI = confidence interval; OR = odds ratio; SE = standard error.
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form of febrile seizures. This is also similar to the
findings of Esmaili et al.® Our study showed the
mean temperature at admission of 38.62 + 1.07°C
which is similar to the findings from Esmaili’s
study which found the mean temperature at
admission of 38.2 + 1.32 °C. In our study, 25.07%
of affected children had positive family history
of febrile seizures, while other studies concluded
differently.®'"!> This could be affected by genetic
variation and the size of population studies. The
main etiology of fever in this study was upper
respiratory tract infection (62.30%), followed by
acute gastroenteritis (12.24%) which is the same
as the finding in Esmaili et al. and Hussain et al’s
studies.®? In contrast, mean time of fever in our
study which was 28.73 + 28.48 hours which is
different from Hussain ef al. who revealed 17.68 +
12.09 hours.’ This was probably due to aberrancy
in history taking in our study because time was
recorded in days. Among 335 patients, we found
6 cases with subsequent epilepsy. Although febrile
seizures in childhood are generally benign with
good clinical outcomes, recurrence affected one-
third of cases studied.’

Many studies mentioned that the family history
of febrile seizures was an important risk factor
and associated with a 50-100 % increase in the
risk of recurrent febrile seizures.*® Approximately
25-40 % of children with febrile seizures had a
positive family history of febrile seizures; the risk
of developing febrile seizures among their siblings
was reported as 9-22 %.'*'* Our study revealed
that a positive family history was significantly
higher in children with recurrent febrile seizures,
compared with those without recurrent febrile
seizures. (Adjusted OR =2.38,95%CI 1.19-4.75).
This result is similar to many studies in the past.>

Worldwide literature showed the major role of
young age in susceptibility to febrile seizures.*¢
Van et al’s study in 1998 proposed that febrile
seizures will develop if the temperature is
far beyond the individual seizure threshold.
Specifically, as the child grows older, the threshold
for seizure became higher."”> Most studies about
the risk factors of recurrent febrile seizures agreed
that low age at onset of initial febrile seizures
increased the risk of recurrent febrile seizures. In
our study, a child with recurrent febrile seizures
had significantly lower age at onset compared
with those without recurrent febrile seizures.
(Adjusted OR = 2.88, 95%CI 1.43-5.79).

El-Rhadi et al. found that low temperature
at the onset of the initial febrile seizure was an
important risk factor in recurrent febrile seizures.
Many studies showed similar findings.*®'¢ In

2002, Berg described that children who present
with seizures in response to a low degree of
fever (<39°C) have a lower threshold and,
therefore, have seizures with less provocation than
children who require a higher degree of fever."”
In our study, the temperature at onset of febrile
seizure was lower in the patient with recurrent
seizures compared to those without recurrence.
However, this finding did not reach statistical
significance. There are also studies which did
not find temperature to be risk of recurrence.'!

The duration of fever before developing febrile
seizures was an important risk factor for recurrence
of febrile seizures. The shorter the duration of
fever prior to the seizures, the greater the risk for
recurrence.’ Pavlidou et al. found that recurrence
rates of febrile seizures were significantly higher
for cases with a febrile seizure within the first
12 hours of the febrile episode, compared with
the between 12 and 24 hours.® Our study did not
find the duration between fever and seizure as a
significant factor to seizure recurrence.

Although our investigation has reached its aim,
there are some limitations. Being a retrospective
study, information could not be reviewed in every
aspect. Initial febrile seizures information of
74 out of 335 patients (22.09%) with recurrent
febrile seizures were unobtainable and could not
be analyzed.

In conclusion, our study found family history of
febrile seizures and younger age at initial febrile
seizures to be significant risk factors for recurrent
febrile seizures. However, we did not find seizure
at low temperature or short period between fever
and seizure to be risk factors for recurrence of
febrile seizures. Knowing these risk factors of
recurrent febrile seizures could help physician to
identify those children who are at high risk for
recurrence and to educate the parents regarding
future care.
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