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ARTICLE INFO ABSTRACT

Objectives: With respect to the issue that febrile seizures (FS)is the most common seizure type in
children, the purpose of this study was to determine the epidemiological, clinicaland laboratory
features of children admitted to Misurata Teaching Hospital with febrile seizures in2015 – 2016
and its comparison with similar studies in other parts of the world.
Patients and Methods: Descriptive (Longitudinal hospital based) study where children was
admitted to pediatric department in Misurata Teaching hospital 6 months – 6 years of age
presented with fever and seizure, from 1st June 2015 to 30th of May 2016 are included in the
study, patient’s data retrospectively collected based on information registered in hospital medical
files including history, demographics, clinical examination and laboratory findings.
Result: During the study period, 292 children with FS were studied, The proportion among all
admitted patients was 4%, The mean age of patients with FS was 21.69 ± 13.71 months, the
highest frequency was seen in 6 to 18 months age group, which included 163 children (55.4%),
Male to female ratio was 1.7:1, Two hundred ninety one (97.9%) children were presented with
generalized seizures and 6 (2.1%) had focal seizures. Two hundred eight (71.2%) children had
Simple Febrile Seizure, Seventy one children (24.3%) had Complex Febrile Seizure and Febrile
Status Epilepticus in 13 (4.5%). The majority of patients 215 (73.6%) had an episode of FS early
in the course of illness, The mean temperature of our patients was 38.9 ± 0.70ºC. Two hundred
eighty two of children (96.6%) were born at term, only 10 (3.4 %) had less than 37 weeks of
gestational age at birth, majority with average birth weight, with only 21 (7.2%) was below 2500
gm. at birth. Ninety (30.8%) of the patients had family history of FS and family history of
epilepsy was positive in 19 (6.5%), The mean duration of stay in hospital during the illness was
29.67 ± 15.06 hours. Upper respiratory tract infections was the most common cause of fever, 209
of patients (71.6%), (p-value <0.001), higher frequency (36%) of them were admitted in the
winter months of year, especially in January (15.4%) (P-value < 0.001).
Conclusions: Based on our study, the highest frequency of FS was seen in 18 month-old children
or younger, except for the lower incidence of positive history of prematurity, low percentage of
focal seizure type, results of the present study are relatively similar to other studies. Leukocytosis,
low serum sodium and microcytic hypochromic anemia may be another risk factors in occurrence
of FS need to be studied in comparison with healthy control group.

Copyright©2016, Dr. Mabroka Alfoghi et al. This is an open access article distributed under the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

Febrile seizures (FS) are among the leading causes of pediatric
emergency hospital admissions affects 2 – 5% of all young
children. The National Institute of health (NIH) consensus
statement defines febrile seizures "an event in infancy and
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childhood usually occurring between 6 months and 6 years of
age associated with fever with a temperatures of 38°C
(100.4°F) or higher but without evidence of intracranial
infection or defined cause of the seizure". The International
league Against Epilepsy (ILAE) defines FS as "a seizure in
association with febrile illness in absence of central nervous
system infection (CNS) or acute electrolyte imbalance in
children older than one month of age without prior a febrile
seizure. single seizure of < 15 min duration in the presence of
fever without focal features was defined as a simple febrile
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seizure (SFS), whereas seizures were defined as complex
(CFS)if they lasted>15min, had focal features, or occurred
more than once in 24 hours, and rarely a third category called
Febrile status epilepticus (FSE) is a FS lasting longer than 30
min without neurological recovery.SFS are mostly benign,
even though they are concerning to the parents when they first
witness them but a prolonged (Complex) FS can have long
term consequences and approximately 2-fold long-term
increase in mortality, as compared to the general population,
probably secondary to coexisting pathology. Most children
who have a febrile seizure have normal health and
development after the event, but there is recent evidence that
suggests a small subset of children that present with seizures
and fever may have recurrent seizure or develop epilepsy (2-
7%) later in life. FS arise from a wide array of genetic and
developmental factors, Various risk factors are said to play a
role in the etiology of FS as gender, development aldelay,
sudden high body temperature, family history, bacterial and
viral infections, certain vaccinations, discharge from a
neonatal unit after 28 days, day care attendance and iron
deficiency. Despite its benign nature, the underlying cause of
fever must be identified, In these patients, in most cases, fever
is the result of respiratory system infection, gastroenteritis and
urinary tract infection. Bacterial meningitis which is common
differential diagnosis was rarely observed but necessary to be
ruled out if clinically indicated.

Objectives:

With respect to the issue that FS is the most common seizure
type in children, the purpose of this study was to determine the
epidemiological, clinical, etiological and laboratory features of
children admitted to Misurata Teaching Hospital during one
year period with FS in 2015 - 2016 and its comparison with
similar studies in other parts of the world.

MATERIALS AND METHODS:

Study design:

Descriptive (Longitudinal hospital based) study.

Inclusion criteria:

children was admitted to pediatric department in Misurata
Teaching hospital 6months - 6 years of age presented with
fever and seizure from 1stJune 2015 to 30th of May 2016.

Exclusion criteria:

Patients with:
 Past history of unprovoked seizures.
 Metabolic disorders.
 Known illnesses of central nervous system and

neurological deficits.

Patient’s data retrospectively collected based on information
registered in hospital medical files including: age, gender, date
of admission, type of seizure (simple, complex, status),
duration of seizure, temperature at time of seizure, duration of
fever before seizure attack, pretreatment with antibiotics,
gestational age at birth, mode of delivery, birth weight,
duration of stay in NICU, family history of febrile seizures,
familial background of epilepsy, laboratory data, length of stay
in hospital and underlying causes of fever. Laboratory data

was considered abnormal out of range of normal levels
according to (Table1).

Statistical analysis:

The collected data was entered in excel and analyzed using
(SPSS) statistical software program (version 18), and
displayed in appropriate tables and graphs. Data was
summarized and expressed as frequency and percentage,
Significance of difference was tested by chi-square test and the
results is considered significant when P ≤ 0.05.

Table 1. Normal laboratory Values

Blood Study Normal ranges

WBC 5 – 14×109 cells/L
HB > 10.5g/dl (5-24mo)

> 11.5g/dl (>24mo)
MCV 72 – 88fL (5 – 24mo)

76 – 90 fL (> 24mo)
MCH 24 – 30 fL/cell (5– 24mo)

25 -31 fL/cell (> 24mo)
Platelet 150 – 450 ×109cells/L
Blood Sugar 60 -120 mg/dL
Calcium 8.4 – 10.4mg/dL
Sodium 134 – 145 mmol/L
CSF finding WBC < 5 cells/mm3, Sugar >2 / 3

Bl.S, normal protein and sterile culture

RESULTS

During the study period, 292 children with FS were studied.
The proportion of patients with FS among all admitted patients
was 4%, The mean age of patients with FS was 21.69 ± 13.71
months, We had subdivided our patient’s age group at six
months interval i.e. from age group 6 months to 12 months, 12
months to 18 months and so forth. The highest frequency of
FS was seen in 6 to 18 months age group, which included 163
children (55.4%), In contrast, the lowest frequency belonged to
the age group of 37 - 66 months, which contained only 32
children (11%) (Fig. 1).

Figure 1. Distribution of febrile seizures incidence (Percentage)
versus age groups

Male to female ratio was 1.7:1, 184 patients (63%) were boys
and 108 patients (37 %) were girls. The majority of patients
215 (73.6%) had an episode of FS early in the course of illness
(Table 2), The mean temperature of the patients was 38.9 ±
0.70ºC.
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Table 2. Time interval between fever and seizure episode

Duration Cases number %

< 24 hours 215 73.6%
24 – 72 hours 61 20.9%
>72 hours 16 5.5%

Two hundred ninety one (97.9%) children were presented with
generalized seizures and 6 (2.1%) had focal seizures. Two
hundred eight (71.2%) children had SFS, 71(24.3%) children
had CFS and FSE in 13 (4.5%) (Fig. 2.) Of children with CFS,
54 patients (18.5%) the seizure was recurrent within 24 hrs, 33
patients (11.3%) presented with prolonged seizure, and the
seizure was of focal type in 6 children (2.1%).

Figure 2. Frequency of seizure types between males and females

Two hundred eighty two of children (96.6%) were born at
term. Also, only 10 (3.4 %) had less than 37 weeks of
gestational age at birth. 184 (63%) delivered vaginally and 108
( 37%) by Caesarean section (P- value 0.134), majority with
average birth weight, with only21 (7.2%) was below 2500gm
at birth, non of our patients had history of prolonged stay (>28
days) in NICU. Ninety (30.8%) of the patients had family
history of febrile seizures and family history of epilepsy was
positive in 19 (6.5%). Forty eight patients (16.4%) had
background pretreatment with antibiotic during the same
illness. The mean duration of stay in hospital during the illness
was 29.67 ± 15.06.Frequency of Abnormal Laboratory
Findings in our study in Patients with FSs Shawn in [Table 3].
In children with complex febrile seizure which was recurrent
within 24 hrs of same illness (54 patients), hyponatremia was
reported in 36(66.6%) (P-value 0.000). Lumbar puncture was
done in 144 (47.9 %) of patients (as clinically indicated),
Aseptic meningitis observed only in two infants, Bacterial
meningitis was not observed in our patients who did and also
in patients who did not undergo the puncture, no meningitis
later diagnosed. Cerebral imaging was not conducted in any of
the cases.

Table 3. Frequency of Abnormal Laboratory Findings in Patients
With FSs

Laboratory  Abnormality Number of cases %

Leukocytosis 88 29.8
Leukopenia 1 0.3
Anemia (Microcytic, hypochromic) 79 27
Thrombocytosis 0 -
Thrombocytopenia 1 0.3
Hypoglycemia 0 -
Hyperglycemia 9 3
Hyponatremia 207 66.8
Hypernatremia 0 -
Hypocalcemia 14 4
CSF abnormality 2 0.7
Cerebral Imaging 0 -

Upper respiratory tract infection (URTI), was the most
common cause of fever in our patients, small number are
associated with LRTI, AGE (P-value < 0.001), (Table 3).
higher frequency (36%)  of them were admitted in the winter
monthsof year specially in January (15.4%) (P-value< 0.001),
(Fig. 3).

Table 4. Distribution Frequency of Etiology of Fever in
Patient With FSs

Etiology of Fever Cases No. %

URTI 209 71.6%
LRTI 27 9.2%
AGE 20 6.8%
UTI 9 3.1%
Otitis Media 3 1%
Aseptic meningitis 2 0.7%
Chicken pox 2 0.7%
Unclassified 20 6.8%

Figure 3. Seasonal variation in occurrences of febrile seizures

DISCUSSION

Febrile seizures is the most common type of seizure during
childhood which occurs in 2-5 % of children. It usually occurs
in children between 6 months and 6years. Fortunately, most
febrile seizures are benign and rarely cause brain damage.
Although febrile seizures are benign in nature, when seizures
occur, they may lead to fear and anxiety of parents and
behavioral disorders may manifest due to the lack of sufficient
information of parents about febrile seizures. In comparison to
other studies, the majority of children in our study were under
2 years old and our findings were similar to other studies in
which FS was in the age range of 6 months to 3 years with
peak incidence at the age of 18 months. In the present study,
prevalence of FS was slightly predominant in males than
females with ratio 1.7:1 and the mean axillary temperature of
patients was 38.9 ± 0.70 ºC, this in agreement with other
studies. The majority of children with febrile seizures were
born at term in many studies, Compared to the Al-Zwaini
study in which the history of prematurity existed in 13 percent
of cases, and  the Danish (Aarhus, Aalborg-Odense, Danish
National) Birth Cohorts have demonstrated that low birth
weight and short gestational age are significant risk factors for
FS, in our study, only 10 (3.4 %) had less than 37 weeks of
gestational age at birth, and only 7.2% was below 2500 gm. at
birth, which is less than other studies in this respect, also there
is no difference between children born by vaginal delivery and
those born by caesarean section in occurrence of FS (P- value
0.134).
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UTI 9 3.1%
Otitis Media 3 1%
Aseptic meningitis 2 0.7%
Chicken pox 2 0.7%
Unclassified 20 6.8%

Figure 3. Seasonal variation in occurrences of febrile seizures

DISCUSSION

Febrile seizures is the most common type of seizure during
childhood which occurs in 2-5 % of children. It usually occurs
in children between 6 months and 6years. Fortunately, most
febrile seizures are benign and rarely cause brain damage.
Although febrile seizures are benign in nature, when seizures
occur, they may lead to fear and anxiety of parents and
behavioral disorders may manifest due to the lack of sufficient
information of parents about febrile seizures. In comparison to
other studies, the majority of children in our study were under
2 years old and our findings were similar to other studies in
which FS was in the age range of 6 months to 3 years with
peak incidence at the age of 18 months. In the present study,
prevalence of FS was slightly predominant in males than
females with ratio 1.7:1 and the mean axillary temperature of
patients was 38.9 ± 0.70 ºC, this in agreement with other
studies. The majority of children with febrile seizures were
born at term in many studies, Compared to the Al-Zwaini
study in which the history of prematurity existed in 13 percent
of cases, and  the Danish (Aarhus, Aalborg-Odense, Danish
National) Birth Cohorts have demonstrated that low birth
weight and short gestational age are significant risk factors for
FS, in our study, only 10 (3.4 %) had less than 37 weeks of
gestational age at birth, and only 7.2% was below 2500 gm. at
birth, which is less than other studies in this respect, also there
is no difference between children born by vaginal delivery and
those born by caesarean section in occurrence of FS (P- value
0.134).
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From large number of international studies, it has been
reported that a family history of febrile seizures or epilepsy are
powerful prognostic risk factors for recurrent febrile seizures
or epilepsy later on, In our study, ninety patients (30.8%) had a
positive family history of FS, and this is in agreement with the
results of other studies, Nineteen patients (6.5%) in this study
had a positive family history of epilepsy, while this frequency
varied from 1.6% to 9% in other studies. Regarding type of
seizure, Two hundred eight (71.2%) children were suffering
from SFS that is similar to the other studies, and 24.9% had
complex features, this was lower in comparison with most
hospital-based studies, which quoted figures of between 32 to
35%. However, what was striking in this study was the low
incidence of focal seizures type, occurring in only 2.1 % of the
patients, This was far less than that found in hospital-based
studies elsewhere, which reported incidences of between 16 to
29%, This apparent difference in incidence might be a true
reflection of variation among different population groups or
due to lack of uniformity in classification and assessment of
focality of seizure. like other studies e.g: study conducted by
Millar JS and Anne T Berg which had findings that the height
of temperature plays a role in eliciting a FS and that most of
the episodes occurred in the initial part of illness, we found
same results, 73.6% of our patients, the seizures occurred
within the first 24 hours after onset of fever and Forty eight
patients (16.4%) had a background of antibiotic consumption
during the current illness.

The American Academy of Pediatrics Practice Parameter does
not recommend serum electrolytes be obtained routinely in
evaluation of a child with a first febrile seizure unless
clinically indicated. In our hospital, blood studies (serum
electrolytes and complete blood count) are routinely
recommended in the work-up of a child with a first febrile
seizure, values may be abnormal in children after a febrile
seizure, but this should be suggested by precipitating or
predisposing conditions elicited in the history and reflected in
abnormalities of the physical examination. relationship
between iron deficiency anemia and FS has been suggested by
several studies, although there are conflicting results, some
studies indicated a lower iron status and lower hemoglobin
levels as a possible cause of febrile seizures as iron is involved
in the metabolism of several neurotransmitters and iron
deficiency has variably been associated with behavioral and
developmental disturbances. Pisa cane et al reported that
anemia was more common in children younger than 2 years
with febrile seizures, where as in contrast, Kerensky et al.
reported that iron deficiency raises the threshold for seizures.
27% of patients in the present study had microcytic
hypochromic anemia (iron status was not investigated), which
may be a risk factor for development of FS. Also, 88 patients
(29.8%)in our study had raised leukocyte count, as many other
Studies conducted by e.g Lahat et al, Ulich et al, explained
that the stress from fever or seizure is the main cause of
leukocytosis with neutrophilic predominance following release
of epinephrine and interleukin 1.The hyponatraemia is unlikely
to be the cause of the seizure, but probably may predisposes
the child to a subsequent seizures during the same febrile
illness, Two studies in Europe have demonstrated a
relationship between low serum sodium levels and an
increased risk of developing recurrent seizures within the same
febrile illness, One study by Kiviranta and Airaksinen and
other prospective study by Hugen et al. reported that sodium
levels were significantly lower in children with recurrent FS as
compared with SFS without recurrences, in our study

hyponatremia reported in 36 (66.6%) of those (54 patients)
with recurrent FS with in 24 hrs of same illness (P-value
0.000).

It is clearly important to consider and, where appropriate,
exclude meningitis or encephalitis In any child who presents
with FS. Consequently, one of the most common decisions is
whether lumbar puncture (LP) is necessary. The estimated
incidence of meningitis in children who present with an
apparent FS is 2–5%. The yield of positive findings from LP
varies between studies, and Is generally low in the absence of
risk factors Including focal seizures, and suspicious clinical
findings. The AAP guidelines were based on retrospective
analyses of the risk for bacterial meningitis presenting as a
SFS with no other symptoms of meningitis, In a 20-year
review of 503 consecutive children with bacterial meningitis,
no child presented solely with an SFS. A more recent study of
6- to 18-month old children presenting with a first SFS found
no cases of bacterial meningitis, CFS and FSE are more
frequently associated with meningitis than SFS, finding that
was found in many studies. In our study no cases of bacterial
meningitis was detected. Upper respiratory tract infections was
the most common cause of febrile illness in patient with FS in
many studies, findings consistent with the current study  in
which 71.6%and 9.2% of patients had febrile illnesses
resulting from upper and lower respiratory tract infection
respectively, 6.8% percent of cases had gastroenteritis, other
causes of fever are shown in (Table 4). Considering many
reports about the increased frequency of the occurrence of
Febrile seizures in special seasons occur in the setting of
febrile illnesses , the occurrence in our study was  significantly
more common in winter, especially in January (P - value
<0.015) this in agreement  with other studies in which seasonal
variations was observed in children in Finland [1], are reported
also in Japanese [2] and in US children [3], The frequency of
FS is highest in the winter and lowest in summer months in all
3 geographic areas.

Conclusion

Based on our study, the highest frequency of FS was seen in
18 month-old children or younger. Except  for the lower
incidence of positive history of prematurity, low percentage of
focal seizure type, results of the present study are relatively
similar to other studies regarding parameters such as age,
gender, type of convulsion, peak body temperature, family
history, underlying cause of fever, incidence of meningitis, and
seasonal variation. Leukocytosis, low serum sodium and
microcytic hypochromic anaemia may be another risk factors
in occurrence of FS need to be studied in comparison with
healthy control group.

Limitations

The main limitation of this study was to order iron study to
support many studies that find significant relation between
iron deficiency anemia and FS, because of it's known potential
confounding effect of serum ferritin as an acute-phase reactant
agent. This limitation could be overcome by predicting the
time when ferritin level returned to its baseline value after the
acute-phase reaction.

Recommendations

Studies needs to be carried out aims to:
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 Find out the relationship between fever, seizure and
leucocytosis

 Assess the association of FS with iron deficiency anemia in
comparison with healthy control group.

 The role of serum sodium levels in prediction of seizure
recurrence during the first 24 hours of illness.
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