RESEARCH ARTICLE
RELATIONSHIP BETWEEN IRON DEFICIENCY ANEMIA AND
FEBRILE SEIZURES
AMIRSALARI Susan MD 1,
2

KEIHANI DOUST Zarrin Taj MD ,
AHMADI Mostafa3,
SABOURI Amin3,
KAVEMANESH Zohreh MD 4,
AFSHARPEYMAN Shahla MD 5,
TORKAMAN Mohammad MD 5,
GHAZAVI Yasaman6

1. Pediatric Neurologist, Assistant
Professor, Baqyiatallah University of
Medical Sciences, Tehran, Iran
2. Pediatric Neurologist, Associate
Professor, Tehran University of Medical
Sciences, Tehran, Iran
3. Medical students, Baqyiatallah
University of Medical Sciences,
Tehran,Iran
4. Associate Professor, Baqyiatallah
University of Medical Sciences, Tehran,
Iran
5. Assistant Professor, Baqyiatallah
University of Medical Sciences, Tehran,
Iran
6. Medical student, Shahid Beheshti
University of Medical Sciences, Tehran,
Iran
Corresponding Author:
Keihani Doust Z. MD
Child Neurologist, Dept. of Pediatrics,
Faculty of Medicine, Tehran University of
Medical Sciences, Tehran, Iran
E-mail: susanamirsalari@yahoo.com

Received: 7-Apr-2010
Last Revised:6-May-2010
Accepted: 15-June-2010

Abstract
Objective
Febrile seizure is the most common convulsive disorder in childhood. The role
of iron in metabolism of neurotransmitters and carrying oxygen to the brain
suggests the possibility of a relationship between iron deficiency anemia and
febrile seizures.
The aim of this study was to investigate the relationship between iron deficiency
anemia and febrile seizures.
Materials & Methods
This case - control study was performed on 132 cases and 88 controls, aged 9
months to 5 years, from July 2007 to June 2009 in Baqyiatallah Hospital. Patients
were selected using simple random sampling. The case group included children
with first febrile seizure (core temperature over 38.5˚C during seizure) without
a central nervous system infection or an acute brain insult. The control group
included children suffering from a febrile illness without seizure. Iron deficiency
anemia was defined with one of these laboratory indexes: 1) Hemoglobin (Hb)
<10.5mg/dl 2) Plasma ferritin <12ng/dl 3) Mean corpuscular volume (MCV) <70
fl. The data collected from patients were analyzed with SPSS.13 software.
Results
Low plasma ferritin was found in 35 cases (26.5%) compared to 26 controls
(29.5%), low Hb level was found in 4 cases (3%) compared to 6 controls (6.8%)
and low MCV was found in 5 cases (3.8%) compared to 6 controls (6.8%).
There was no significant difference in plasma ferritin , Hb level and MCV
indices between the two group.
Conclusion
Considering the above-mentioned results, there is no relationship between iron
deficiency anemia and febrile seizures.
Keywords: Iron deficiency anemia, febrile seizures, Children
Introduction
Febrile convulsion is the most common convulsive disorder in chidren which occurs
in 2-5 % of them (1). This seizure happens in children aged between 6 months and
5 years, with a core temperature higher than 38 ˚C without a central nervous system
infection or an acute brain insult (2).
Iron deﬁciency is one of the most common nutrition-related problems in the world,
with an appraised 5 billion people (including the human infants especially between
6 and 24 months of age) so afﬂicted. In developing countries, 46–66% of the
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children under the age of four are anemic, half having
iron deﬁciency anemia (3 , 4).
Considering the age prevalence of iron deﬁciency
anemia and febrile convulsions which are the same, the
role of iron in the metabolism of neurotransmitters (such
as GABA and serotonin) and some enzymes (such as
monoaminoxidase and aldehidoxidase), the function of
hemoglobin in conveying oxygen to the brain, and since
fever can exacerbate symptoms that result from anemia,
a ralationship between iron deﬁciency anemia and febrile
convulsions is probable (5 , 6 , 7).
Kobrinsky et al deduced that iron deﬁciency might have
a protective effect on febrile convulsions (8). Piscane
et al believed that in patients with iron deﬁciency
anemia, there was a notably higher incidence of febrile
convulsions compared to the control group (9). Daoud
et al reported that plasma ferritin in the ﬁrst episode
of febrile convulsions was signiﬁcantly lower than the
control group (10). Hartﬁeld et al showed that children
with febrile convulsions were nearly twice as likely to be
iron deﬁcient as those with febrile sickness merely (11).
Considering the conﬂicting results of the previous
studies, we designed this case-control study to evaluate
the relationship between iron deﬁciency anemia and
febrile convulsions.

Materials & Methods
This case - control study was performed on 132 cases and
88 controls, aged 9 months to 5 years, from July 2007 to
June 2009 in Baqyiatallah Hospital (a referral hospital in
Tehran). Patients were selected through simple random
sampling. The case group included children with ﬁrst

O

febrile seizure (core temperature over 38.5 C during
seizure) without a central nervous system infection or an
acute brain insult. The control group included children
suffering from a febrile illness without seizure such as
urinary tract infection, gastroenteritis and respiratory
tract infection. Controls and cases were age- and sexmatched. Exclusion criteria were previous history of
seizures, developmental delay and neurological deﬁcits.
Hemoglobin (Hb), mean corpuscular volume (MCV)
and plasma ferritin (PF) were measured for all children
in the hospital laboratory. Anemia was deﬁned when one
of the following was present: Hb<10.5mg/dl, plasma
ferritin<12ng/dl and MCV<70 ﬂ. The collected data were
analyzed with SPSS 13 software. Descriptive analysis
was used to describe, mean and standard deviation, chisquare for comparing qualitative data, independent TTest for quantitative data and odds ratio for comparing
risks in each group. Statistical signiﬁcance was set at P
< 0.05.

Results
Of these 220 subjects, 132 patients were in the case
group and 88 patients were in the control group.
Frequency of the patients based on age and gender is
shown in table 1. There was no signiﬁcant difference in
age and gender between cases and controls.
Frequency distribution of iron deﬁciency anemia
according to plasma ferritin, Hb level and MCV indices
are shown in table 2. There was no signiﬁcant difference
in plasma ferritin, HB level and MCV indices between
cases and controls.

Table 1. Frequency distribution of patients based on age and gender
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character

No.

Average age ±
(SD)

Gender male
No.

Gender male
%

Gender female
No.

Gender female
%

Cases

132

39 ± 15.92

81

61.4

51

36.6

Controls

88

35.1 ± 15.35

47

53.4

41

46.6
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Table 2. Frequency distribution of patients with iron deﬁciency
anemia according to plasma ferritin, Hb and MCV indices
Character

Cases

Controls

Patients with decreased HB
No.
%
P.value

4
3
0.241

6
6.8
0.241

35
26.5
0.623

26
29.5
0.623

5
3.8
0.312

6
6.8
0.312

Patients with decreased
ferritin;
No.
%
P.value

plasma

Patients with decreased MCV;
No.
%
P.value

Discussion
Considering the above-mentioned results, it seems
that there is no relationship between iron deﬁciency
anemia and febrile seizures. The results of previous
studies are controversial; some of them concluded that
iron deﬁciency anemia caused intensiﬁcation of febrile
seizures, others mentioned protective effects of iron
deﬁciency against febrile seizures and the remaining
conﬁrmed our results.
Pisacane et al., in a case–control study of 293 controls and
146 patients aged 6 to 24 months, showed a signiﬁcantly
higher rate of iron deﬁciency anemia in patient with
febrile seizures as compared to controls (9), while
Daoud et al.(10) in a similar study on 75 patients and
75 controls, concluded that only a low plasma ferritin
level was correlated with febrile seizure, but there was
no signiﬁcant difference in hemoglobin and MCV.
.Kobrinsky et al., (8) in a case–control study of 25 cases
and 26 controls, described that anemia increased the
threshold for febrile seizure and that lack of iron might
protect against the development of febrile convulsions.
Naveed-ur-Rehman(12) declared that plasma ferritin
level was signiﬁcantly depleted in cases compared to
controls and suggested that iron deﬁcient children were
Iran J Child Neurology Vol4 No1 June 2010

more vulnerable to febrile convulsions. Bidabadi et al.
(13) suggested that iron deﬁciency anemia was less
frequent among cases with febrile seizures, as compared
to the controls. Abaskhanian et al (14), in a cases-control
study of 100 cases and 100 controls, reported that the
incidence of febrile seizure was lower in cases with iron
deﬁciency anemia but the difference was not signiﬁcant.
Asadi-Pooya et al (15) conducted a case-control study
on 96 cases and 106 controls and stated that there was
no signiﬁcant difference in the means of hemoglobin,
hematocrit, MCV, mean corpuscular hemoglobin, mean
corpuscular hemoglobin concentration (MCHC) and
platelet count between cases and controls. Also, the
study showed no relationship between epilepsy and
RBC indices. However, this study was performed on
epileptic children while we studied children with febrile
seizures.
Vaswani et al (16) performed a cases-control study on
50 cases and 50 controls and concluded that the mean
serum ferritin level was signiﬁcantly diminished in cases
compared with controls, so iron deﬁciency might be a
possible risk factor for febrile convulsion in children.
A large retrospective case-control study of 361 patients
and 390 controls which was performed by Hartﬁeld et al
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(11) showed that children with febrile convulsions were
nearly twice as likely to be iron deﬁcient compared to
those with febrile sickness merely. His study suggested
that screening for iron deﬁciency should be regarded in
children presenting with febrile convulsions.
In the present study, no relationship was found between
iron deﬁciency anemia and febrile seizures in children
aged between 9 months and 5 years. Thus, performing
screening tests for recognizing children who suffer from
iron deﬁciency anemia and treating them to prevent
febrile seizures is controversial and to some extent
depends on the expert’s views and patient’s conditions.
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