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Abstract
Objective
Febrile seizure is the most common seizure disorder in children. Its
pathophysiology is not fully understood yet; however, some risk factors have
been cited for it. Iron is one of these influential elements and is involved
in the metabolism of some neurotransmitters which are reduced in irondeficiency anemia and also increases the sensitivity of neural cells during a
febrile episode. The present study aimed to determine the rate of febrile seizure
in thalassemic patients and to compare it with the corresponding rate in the
normal population.
Materials & Methods
This descriptive cross-sectional study was conducted on 766 patients with
thalassemia major. They were all older than 6 months and were referred to
Dastghaib Cooly’s Clinic, affiliated to Shiraz University of Medical Sciences,
from Oct 2006 to May 2007, and 766 normal and healthy children as the control
group. Questionnaires containing demographic data and past history of febrile
seizure, age of febrile seizure, number of episodes, hospitalization, and related
family history were prepared and filled through interviewing the parents.
Results
Febrile seizure was detected in 7 cases of the patient group (0.9%) versus 18
cases (2.3%) of the control group. The frequency of febrile seizure in the controls
was 2.5 times more than that in the thalassemia group, which was statistically
significant (P < 0.05).
Conclusion
This study showed a lower rate of febrile convulsion in thalassemic patients
compared to the control group. Accordingly, it could be suggested that high
iron storage is a protective factor against febrile convulsion.
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Introduction
Febrile seizure is the most common seizure disorder in children and its prevalence
rate among young children is 2-5% (1, 2). Its pathophysiology is not fully understood
yet; however, some risk factors have been cited for it (3, 4). Several studies have
shown that iron level may play a role in its occurrence (5-11).
Iron is an inﬂuential element in central nervous system functioning. Its deﬁciency
is associated with neurologic complications such as cognitive behavioral changes
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(12), developmental delay (13), breath holding
episodes, stroke and pseudotumor cerebri (14). Iron
deﬁciency during pregnancy induces some changes in
dendritic structures of neural cells (7). It is involved in
the metabolism of some neurotransmitters including
monoamine and aldehyde oxidase, which are reduced in
iron-deﬁciency anemia (9, 12, 14, 15) and increases the
neural cells sensitivity during a febrile episode (7).
Iron deﬁciency is a nutritional issue in the world today,
particularly in developing nations. It is estimated that
about 5 billion cases are affected by it (16). The disorder is
very common in 6- to 24-month old infants. In developing
countries, about 44-66% of the children younger than 4
years are anemic; of which half is iron deﬁciency anemia
(10, 17). According to the World Health Organization
(WHO) statistics, the rate is estimated to be 20% in Iran
(16).
There have been some studies on the role of plasma iron
level in febrile seizure but the results are not unanimous.
Some studies demonstrate the protective role of it while
others do not (5-11, 18, 19). Table 1 presents different
accounts on the relationship between iron level and
febrile seizure.
The plasma iron level is high in moderate to severe
thalassemic cases. Thus, if iron plays a protective role
in febrile seizure, its incidence is expected to be lower
in thalassemic patients compared to healthy individuals.
To our knowledge, only one study that was carried
out in Thailand supported this expectation (18). The
present study aimed to determine the rate of febrile
seizures in thalassemic patients and compare it with the
corresponding rate in the normal population.

Materials & Methods
This descriptive cross-sectional study was conducted on
766 patients with thalassemia major who were older than
6 month and were referred to Dastghaib Cooly’s Clinic,
afﬁliated with Shiraz University of Medical Sciences,
Iran, from Oct 2006 to May 2007.
The patients were selected based on the prevalence of
febrile seizure in the community (2-5%) and its rate
among the thalassemia patients (1%) (1), error level of
0.5 and power of 80%. The control group consisted of
766 normal and healthy children at the pediatric clinics
24

of the same hospital. Attempts were made to select
controls with similar sex and age distribution as the
cases. Written informed consents were obtained from
the parents and the study protocol was approved by the
ethics committee of the university.
Questionnaires containing demographic data and past
history of febrile seizure, age of febrile seizure, number
of episodes, hospitalization, and corresponding family
history were prepared and ﬁlled. Questions regarding
the history of afebrile seizure and its etiology and family
history of epilepsy were also included. It is worth noting
that all such data were collected through interviewing
the parents and guardians. To avoid bias, just one child
from each family was randomly selected & interviewed
about. To conﬁrm febrile seizure, the medical records of
those suspected of it were reviewed. Chi- square test was
used to statistically compare the two groups.
Exclusion criteria were history of brain lesions such
as brain tumor, abscess or cyst, mental retardation,
intracerebral hemorrhage, hypoparathyroidism and
afebrile seizure.
Febrile seizure is deﬁned as a convulsion that occurs
within the ages of 6 months to 5 years and is associated
with a fever and a temperature over 38.5°C, with no
evidence indicating cerebral infection of any other
etiology. The child in such conditions is neurologically
healthy (1, 20).

Results
The study population consisted of 2 groups of 766
thalassemia major patients (group I, cases) and 766
normal children (group II, controls).
The mean age of the cases and the controls was 16.4
years & 15.5 years, respectively. One hundred and ﬁfty
(19.6%) patients in group I were under 5 years of age.
Regarding gender, 49.8% and 49.2% of the cases and
controls were female, respectively. Sixty two percent
of the cases and 52% of the controls were from urban
areas. Based on the completed questionnaires, 12 cases
were diagnosed with febrile seizure, of whom 7 had a
history of hospitalization. After interviewing the parents
of the 12 cases for the second time and reviewing the
medical records of the 7 cases, it was revealed that one
case had afebrile seizure, 2 cases had Shigella infection
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with convulsion and 2 cases had just chills rather than
convulsion. These 5 cases were excluded from the study.
Therefore, the real number of cases with febrile seizure
was 7 which accounted for 0.9% of the thalassemia
patients.
The details are presented in table 2. Three cases in this
group had a family history of febrile seizure.
Out of 766 controls, 20 had febrile seizure, and there was
one case of meningitis and one case of shigellosis which
were excluded from the study. Therefore, there were 18
cases (2.3%) of febrile seizure in the control group. Also,
12 cases (1.5%) had a family history of febrile seizure in
the same group (Table 3).
The frequency of febrile seizure in the controls was 2.5
times more than that in the thalassemia group, which
was statistically signiﬁcant (P < 0.05) (Table 3).

Discussion
This study showed a lower rate of febrile convulsion
in thalassemic patients compared to the control group.
In other words, it could be said that high iron storage
might probably act as a protective factor against febrile
convulsion.
These results of this study are consistent with the results
of a previous study performed by Auvicha in Thailand
(18). They reviewed 430 patients with β-thalassemia.
Three of them had febrile convulsion and the rate of
febrile convulsion was 4.4 times less than the normal
population.
Also, Hartﬁel showed that the rate of Iron deﬁciency
anemia in patients with febrile convulsion was two times
less than its rate in febrile patients without convulsion
(5).
In another study by Dauod, it was shown that serum
ferritin was signiﬁcantly lower in cases with febrile
convulsion compared to individuals in the control group
(9).
It is estimated that the prevalence of Iron deﬁciency
anemia is 23-33% in developing countries (10).
According to WHO studies in Iran, this rate is 20%
among Iranian children (17).
The present study showed that a positive family history
of febrile convulsion was less frequently found in
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thalassemic patients compared to the control group. This
might be due to the high incidence of thalassemia minor
and intermedia in families with thalassemic patients.
Consequently, the level of serum iron is higher among
such families and therefore, the rate of febrile seizure is
lower.
Considering the role of iron in cerebral neurotransmitter
metabolism and its effect on the activities of central
nervous system in neonates and children, it can be
suggested that febrile seizure and serum iron level are
negatively correlated.
One of the main limitations of this study was that parents
did not have a correct understanding of febrile seizure;
therefore, we tried to describe seizure, febrile seizure &
its differential diagnoses for them before interview and
data collection.
Another limitation was incomplete or lack of medical
records, so the only way to evaluate the obtained data
was through interviewing the parents which could result
in insufﬁcient data. On the other hand, there were no data
on the serum iron and ferritin levels at the time of febrile
seizure. It was assumed that serum iron and ferritin levels
were high in thalassemic patients. Obviously, the results
would be more reliable if those data were available.
Taking into account the prevalence of iron deﬁciency
anemia in children and its relationship with febrile
seizure, as shown in the present and similar previously
studies, it could be suggested that iron supplement and
treatment of iron deﬁciency anemia could reduce the
corresponding incidence. Considering the fact that iron
deﬁciency can serve as a risk factor of febrile seizure,
screening for the deﬁciency in children is advisable to
prevent recurrent convulsive attacks and the consequent
associated neurological complications.
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