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ABSTRACT

Aim: A controlled clinical study was conducted to investigate the relationship between iron deficiency and first

episode of febrile seizure in children 6-60 months of age.

Place and Duration:In the Pediatric Medicine department of ShifalnternationalHospital Islamabadforsix months

duration from 15"May 2020 to 30"November 2020.

Methods:Hematological parameters for iron levels, including HB, MCV, MCHC and plasma ferritin, were
determined in 75 patients who experienced a first febrile episode. 75 children without febrile seizures were taken
as controls and the same markers were compared in both groups.

Results: The most important factors influencing the first attack of febrile seizure were HB, MCV, and serum

ferritin levels.

Conclusion: Iron deficiency is significantly associated with the occurrence of the first febrile episode in children.
Key words:Iron deficiency anemia, Iron deficiency, Febrile convulsions, Febrile attacks.

INTRODUCTION

Iron deficiency anemia is common in children in third world
countries®. Almost one in three children suffers from iron
deficiency (ID) due to poverty, lack of iron-rich foods,
malabsorption or worm infestation. Iron is an essential
micronutrient for growth, but it also plays a role in various
brain processes such as neuro-metabolism, myelination
and the action of neurotransmitters?3. In patients with iron
deficiency, the metabolism of monoamines and aldehyde
oxidases is lowered, so the threshold for iron deficiency
children is low and the risk of febrile seizures (FS)
increases*®. The type of iron deficiency may affect duration
and recurrence of seizures®’. FS is the most common form
of childhood seizures®. Recent efforts have been made to
find appropriate risk factors. FS has been extensively
studied over the past two decades, and risk factors such as
high fever, family history, and number of episodes per year
are well documented. The link between ID and FS has
been established in Kenya, an endemic region of malaria®.
This study was conducted to further explore the
relationship between ID and FS in our population where all
risk factors are present. Although ID can usually be
properly corrected, FS is an alarming experience for the
family and there is a risk of caries. Therefore, as little work
was done in this area, it was believed that research was
needed to define the relationship between the two
dominant states in Pakistan'®!l, The aim of the study was
to determine the relationship between iron deficiency and
the first attack of febrile seizurein children admitted to the
emergency department of Shifa International Hospital
Islamabad.

PATIENTS AND METHOD

This case-control clinical trial was held at Pediatric
Medicine department of Shifalnternational Hospital

Islamabad for six months duration from 15"May 2020 to
30""November 2020.

Inclusion Criteria: All children 6 months to 5 years of age
who had their first febrile seizure attack in six months were
enrolled in the study. First febrile attack (FFS) was defined
as a febrile attack in children 6 months to 5 years of age,
but there were no signs of central nervous system (CNS)
infection or other definitive cause of the seizure.

Exclusion criteria: Children with a history of
developmental delays, CNS infections, or neurological
deficits were excluded from the study group.

Methods: Seizure onset, duration and family history were
recorded only after the patient's condition had stabilized.
Hematology tests including hemoglobin (HB), mean blood
cell volume (MCV), mean corpuscular hemoglobin
concentration (MCHC), and plasma ferritin (PF) were
performed on the same blood sample.

A total of 75 patients who reported to the emergency
department participated in the study were taken as studied
group. A reference group of 75 patients was selected from
hospitalized children for febrile conditions without seizures
and admitted for such as diarrhea, respiratory diseases,
otitis media, etc. were taken as control group. Written
informed consent was obtained from parents of both
groups. As stated above, samples were also taken from
this group for hematology tests.

Statistical Analysis: Data were analyzed by a SPSS
V-21 (SPSS-Inc., Chicago, USA). The frequency
distribution was created by grouping the age of the
subjects. Median £ IQR was used to express the data. A
logistic regression model with statistical significance p
<0.05 was used to determine a significant predictor of FFS.

RESULTS

The overall mean age of the patients and controls was
15.32 + 8.49 and 15.60 + 9.51 months; The maximum
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number of cases decreased in the 6—12-month group (Fig.
1). The mean hematology values (HB, MCV, MCHC, and
PF) of the cases were found to be lower than that of the
control group, as shown in Table 1.

A Comparison of median values of hematological variables of iron
deficiency betweencontrols and cases shown in Table-|

Variable C ase antrol
Median *IQR Median +IQR
MCHC 29.00+1.50 33.00+3.50
HB 8.40+1.78 9.00+2.28
MCV 69.00+1.50 75.00+3.50
Ferritin 19.13+1.68 24.02+2.23

HB levels were below 10 g / dL in 52 people (69.33%)
compared to the control group (28.0%). Similarly, the
number of cases with hematological variables below
normal was higher among the cases (Table 2).

Percentage of cases / controls with low level ofMCV, HB, PF and

MCHC given in Table-Il

Cases Number

Controls

Variable (%) Number (%)
HB < 10 Gm./dI 52(69.33) 21(28.0)
MCV < 72 fL 51(68.00) 14(18.67)
MCHC <32 Gm./dI 59(78.67) 13(17.33)
PF <20 ug/L 37(49.33) 29(38.67)

The most statistically significant factors affecting FFS are HB
level, MCV level and PF level (Table 3).

Logistic Regression Model shown in Table-Ill

Variables Regr_es_,smn Valid statistic Significance
coefficient
Hemoglobin -0.498 4.428 0.025
MCV -0.579 10.726 0.001
MCHC -0.291 1.697 0.181
Ferritin 0.07 12.44 0
DISCUSSION

Iron deficiency is one of the most common micronutrient
deficiencies in children in the developing world®1°. Even
after anemia and iron deficiency have been corrected, it is
strongly associated with persistent cognitive and motor
delays'?. There is controversy over the role of "iron status"
in RCTs. Pisacane et al reported a significantly higher rate
of iron deficiency anemia in children with FFS compared to
the control group in a case-control study of 146 cases over
a period of 6-24 months and 293 in the control group;
Naveed-ur-Rehman and Billo proposed the same result in a
case-control study of 30 cases and 30 controls!'-12, Daoud
et al. In a case-control study of 75 cases and 75 controls,
with no significant difference in HB, MCV, and MCH, only
low PF levels were associated with FFS and could play a
role; In contrast, Kobrinsky et al showed in a case-control
study of 25 cases and 26 controls that anemia raises the
FFS threshold, and iron deficiency may protect against the
development of febrile seizures¥'4, FFS was more
common in the 6-12-month age group than in the 12-24-
month age group. Weaning practices are weak as most of
our patients and controls are in the lower middle of the
socioeconomic class. Other hematological markers of ID
other than significantly low levels of PF and MCHC are
consistent with the results of similar field studies!®-6, Acute

phase reagent PF may be falsely elevated in cases, which
is a flaw in our study. Accompanying C-reactive protein can
identify this tendency. However, despite the erroneous
assumption of high infection rates, the number of cases
with low ferritin levels is even higher than in the control
group'”18, Moreover, the controls were obtained from the
same environment and are equally likely to produce such
results. Zareifar et al. Contrary to a recent study by 26
people, our history shows lower average blood volume as
well as lower levels of HB and PF in the cases!®20,

CONCLUSION

The role of iron deficiency as a risk factor for febrile
seizures is controversial. Some studies show that this is
significantly correlated, while others have been unable to
identify any correlation. While our study clearly shows a
causal link between iron deficiency and the first bout of
febrile seizure, keep in mind that in developing countries
such as Pakistan, iron deficiency is much more common in
hospitalized children than in developed countries.
Therefore, large population studies are needed to
investigate the coexistence of two common diseases.
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