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Factors associated with febrile seizures occurence
in tunisian children
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ABSTRACT
Objective : We aimed to identify the factors associated with febrile seizures (FS) occurrence.

Methods : This was a case-control study. Sixty cases of FS were prospectively recorded and compared to 60
controls admitted for fever without seizures. Baseline Data were collected from all consecutive patients and
laboratory haematological parameters including complete blood count, serum iron, serum ferritin and zinc
levels were performed prospectively the first day of admission. The two groups were compared to identify pa-
rameters associated with FS occurrence. All statistical analysis was performed with SPSS software, version 19.

Results : The mean age was 18+12.7 months in cases and 20+13.9 months in controls. The consanguinity rate
was significantly higher in cases than in controls (p=0.028). A positive family history of febrile seizures was
found in 22 cases (36.7%) which was statistically significant as compared to controls (p=0.003).

In contrast, there was no significant statistical difference noted when considering the positive family history of
epilepsy (p= 0.43). Gestational age, weight birth and breastfeeding duration were significantly lower in cases
(p= 0.002, 0.023 and <0.0001 respectively). Similarly the duration of fever was lower in cases group (10.7+17.4
vs 356184 hours, p <0.001). Mean haemoglobin, serum iron, ferritin and zinc were significantly lower in cases
than controls. Multivariate analysis identified four factors associated with FS occurrence : family history of FS,
duration of breast-feeding less than 6 months, rapid rise of body temperature and iron deficiency anaemia.

Conclusion : in children with personal or family history of FS. Clinicians should particularly incite breastfee-
ding and prevent micronutrient deficiencies, especially iron deficiency.
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INTRODUCTION :

Febrile seizures (FS) are defined by the National Institute of Health as convulsions that occur in children
between three months and five years of age triggered by fever, without evidence of intracranial infection or
defined cause [1]. The definition of the International League Against Epilepsy (ILAE) is very similar, differing
only in the lower age limit which is one month [2]. FS are the most common type of childhood seizures ge-
nerating high healthcare costs. Despite their benign nature, they can be extremely frightening for parents.
Otherwise, the primary prevention measures of these frequent events cannot be conducted since the exact
causes are still unknown, although some studies indicate a possible association with environmental and
genetic factors. In this context, we aimed to study the risk factors associated with FS occurrence.

METHODS :

We prospectively performed a single centre case-control study between January and December 2018. The case
group included all children hospitalized for FS in the department C at the Children's Hospital of Tunis during the
study period. We did not include patients with history of perinatal period complications such as bleeding, difficult
labour or low APGAR score, children born less than 34 weeks gestation and those with mental retardation or epi-
lepsy and subjects with evidence of other definite causative diseases, such as central nervous system infection
or metabolic abnormality. For each patient we included a subject control of the same age and gender hospita-
lized for acute fever without convulsions during the same period. Data collected included age, gender, history of
consanguinity, family history of FS or epilepsy, gestational age, birth weight, breastfeeding duration, vaccination
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status. Clinical parameters included also anthropome-
tric parameters, central temperature measured at the
admission. We specified seizure types and duration,
duration and cause of fever. For each patient, we car-
ried out the following biological parameters: complete
blood count, serum iron, serum ferritin, and serum zinc.
Written informed consent was obtained from all pa-
rents of children included in the study. Allanalyses were
performed using SPSS software version 19.0. We com-
pared categorical variables with chi-square test or Fi-
sher's exact test and continuous variables with the stu-
dent t test. In all statistical tests, the significance level
was set to 0.05. Univariate odds ratio was calculated
as an approximation of relative risk factors by simple
cross-tabulation, with 95% confidence intervals (95%
Cl). We have transformed the quantitative variables
into categorical variables. To determine the threshold
at which it must “cut” we have established ROC (Re-
ceiver Operating Characteristics) curve. After verifying
that the area under the curve was significantly > 0.5, we
have chosen the threshold value of the variable as cor-
responding to the best couple “sensitivity-specificity. In
order to identify risk factors independently related to
the event, we conducted a logistic regression analysis
in descending order.

METHODS:

Atotal of 120 patients wereincludedinthe study. There
were 60 children admitted for FS and 60 controls. The
ratio maleto femalewas 15in casesand 185 in controls
without significant difference (p=0. 57). The mean age
was 214 + 127 ranging from 6 to 60 months in FS
group and 24.9 + 139 months (range 7- 60 mon-
ths) in controls (p= 0.15). Among the cases, 47 (78.3%)
children had simple FS, and 13 (21.7%) had complex FS.
The consanguinity rate was significantly higher in
cases than in controls (58.3% versus 38.3%, p= 0.028,
OR=2.25, 95 % Cl= 1.08-4.67). A positive family histo-
ry of febrile seizures was found in 22 cases (36.7%) and
8 controls (13.3%) (p=0.003, OR= 376, 95 % Cl= 1.51-
9.34). In contrast, there was no significant difference
between the two groups with regard to the positive
family history of epilepsy (p= 0.43) (tablel).

Tableau I : Comparison of baseline characteris-
tics parameters in the two groups.

Variable Total Febrile sei- | Control p
population | zures group | group
(N=120) (N=60) (N=60)

Meanage+ | 2316+1338 2142 + 249+ 0.15
SD (months) 1272 1390
Ratio (Male/ 166 15 185 057
female)
Consangui- 483 583 383 0.028
nity rate(%)
Family
history of FS 25 367 133 0.003
(%)
Family
history of 14.2 167 117 043
epilepsy(%)
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Preterm 26.7 133 0.068
birth (%)

Mean gesta-

tional age * 3724122 366+23 37919 | 0.002
SD (Weeks)

Birth weight 3132 + 817 2960 +781 3300+ | 0.023
+SD (grams) 823

Breast

feeding du- 83+62 595 +50 10.63 <103
ration *SD 6.4

(months)

SD : Standard deviation ;

Sixteen cases and eight controls were premature at
birth and the mean gestational age was of 366423
and 379+19 weeks respectively in cases and controls
(o= 0.002). Likewise, the birth weight was significantly
lower in cases (2960 +780 versus 3300 * 820 grams,
p=0.023). Concerning breastfeeding, it was more com-
mon and of longer duration in the control group. In-
deed, the mean duration of breastfeeding was 1063
6.4 months in controls versus 595+ 5 months in cases
(p <10-3). Of these, 38 children were breast-fed for less
than 6 month versus 17 controls (p <10-3). Otherwise,
vaccination status was similar in both groups. The du-
ration of fever was significantly lower in the case group
(107 + 174 versus 356 * 184 hours, p<10-3). Parace-
tamol intake prior to admission was significantly more
common in patients (45 versus 18; p<10-3, OR= 014,
95% Cl= 0.06-0.32). Similarly, anti-inflammatory drugs
intake was more common in the case group (36 versus
11; p <10-3, OR= 015, 95% Cl= 0.06-0.34). On physi-
cal examination, z-score height-for-age was between
-2 and +2 standard deviations (SD) in all cases and
controls. Z-score weight-for-age was normal in 58
cases and below -2 SD in 2 cases. It ranged between
-2 and +2 SD in 56 children and was below -2 SD in
4 children in the control group (p = 0.8). Viral infection
was the most commmon cause of fever in both groups
(50.8%), followed by Ear, Nose and Throat infections
(32.5%), urinary tract infection (9.2%), and respirato-
ry infection (75%). There was no significant difference
between the two groups regarding the origin of fever
(o= 0.40). The mean hemoglobin level was of 943+167
in cases versus 1045 * 157 in controls (p=0.001). All
the same, serum iron and serum ferritin were signifi-
cantly lower in cases than controls (table 2). Serum
zinc levels were significantly higher in control subjects
(1096 + 222 versus 1275 + 228 pmol/L, p= 0.004).

FS : Febrile seizures ;

Tableau Il : Comparison of biological parameters in
the two groups.

Variable Febrile sei- Control P-value
zures group | group

Hemoglobin (g/ 943 +167 1045 + 0.001
dL) 157

MCV (fl) 65.86 +10.57 | 71.23+6.50 0.001
MCH (pg) 2301+445 | 25+373 0.009
MCHC (g/dL) 2823 +441 | 30.35+3.56 0.005

37




Platelet count 2945+ 23418 0.011
(cells/mcL) 141 100

Leukocytes 10586.67 9856.67 0.295
count (cells/mm3) 40 35

Serum ferritin 243 8% 5236 <103
(ng/mL) 24.59 3514

Serum iron 10.77 16.26 + 0.003
(umol/L) 10.59 9.15

Serum zinc 10.96 * 1275+ 0.004
(umol/L) 222 2.28

MCV: mean corpuscular volume, MCH: Mean Corpus-
cular Hemoglobin, MCHC : Mean Cell Hemoglobin
Concentration .

Independent risk factors for FS (multivariate analysis)
were family history of FS, duration of breast-feeding
less than 6 months, duration of fever less than 6 hours
before admission and iron deficiency anemia (table 3).

Tableau lll : Independent risk factors for Febrile
seizures in multivariate analysis.

Case Control | AOR | 95%ClI p
group group
Breast 38 16 9.56 2.47- 0.001
feeding (63.3%) | (26.7%) 36.9
<6 months
Fever 35 5(83%) | 14 355- | <103
duration (58.3%) 557
<6 hours
HB 29 15(25%) | 5.64 123 - 0.025
<10 g/dL (48.3%) 256
Serum 45 17(28.3) | 2757 | 57-133 | <1073
ferritin (75%)
<22 ug/L
Serum zinc 12 2(3.3%) | 5.83 0.65 - 0.114
<10 umol/L | (20 %) 5176
Family 22 8 55 14 - 0.014
history (36.7%) | (13.3%) 215
of FS

AOR : Adjusted Odds Ratio, Cl: Confidential interval
DISCUSSION :

Despite its predominantly benign nature, FS is a scary
experience for most parents. It occurs when a suscep-
tible child of a critical age has a fever. Any viral or bac-
terial illness may provoke FS. In the present study, FS
occurrence was associated with Family history of FS,
short breastfeeding duration, rapid increase in body
temperature and iron deficiency anaemia. In our series,
family history of FS was associated with FS occurrence
in childhood. Febrile seizures are known to aggregate
in families. Genetics seem to play a major role in FS.
Family history of FS is reported with the percentage of
20to 55 % in children with FS As many as 25% to 40%
of children with febrile seizures have a family history of
FS [3-7]. The role of genetic factors in the occurrence
of FS is currently well recognized and documented.
Family studies have demonstrated the high genetic
susceptibility to febrile seizures and have identified
Revue Maghrébine de Pédiatrie, N ©13 Jan, 2019

multiple gene variations responsible for this condition
[8, 9]. In opposition to our results, some authors consi-
der familial epilepsy as a risk factor for FS occurrence
[10, 11]. Prematurity and low birth weight have been re-
ported as risk factors for FS by several authors [7,12]. In
reality, it is difficult to study the relationship between
the birth term and the occurrence of FS because pre-
mature infants may have infra-clinical neurological le-
sions and even non-detectable by cerebral imaging
and it is thus difficult to make the diagnosis of FS in
these children. Despite the non-inclusion of very pre-
mature infants in our study, the mean birth term was
significantly lower in the case group. Similarly, control
children had a significantly higher birth weight. Howe-
ver, the two above mentioned parameters were not
independent risk factors for FS occurrence at multiva-
riate analysis. Otherwise, there is little data concerning
the preventive effect of breast-feeding on occurrence
of FS. In an Iranian case-control study published in
2010, mean duration of breastfeeding was significant-
ly lower in febrile controls without convulsion (p <10-3)
[13]. However, this study compared the two groups wi-
thout controlling the confounding effects. The breast-
feeding protective effect found in our series, has been
reported by other authors [13, 14]. Thus, it could be
suggested that exclusive breastfeeding during the
first six months of life protect children from FS occur-
rence. In fact, the high levels of polyunsaturated fatty
acids such as arachidonic acid and docosahexaenoic
acid, cholesterol and sialic acid in the Breast milk plays
an important role in brain development and stabili-
zation of neuronal membranes and may increase the
threshold of seizures. In addition, it is evident that gas-
troenteritis and respiratory infections are much less
common in breastfed children, with a low possibility
of developing fever. The majority agrees that the rapi-
dity of fever set-up increases the risk of developing FS
[15, 16]. However, the methodology is not detailed in
most of these studies. Several data are often unclear:
the temperature measurement technique (axillary or
rectal), the temperature measurement time (before
or after the crisis) and the location of the temperature
measurement at the home or emergencies. Similarly,
the measures taken and the antipyretic treatment are
not mentioned in all the above studies. In the present
study, we compared the rectal temperature measured
at the time of admission between the two groups.

Using multivariate analysis, we found that fever du-
ration less than 6 hours multiplies the risk of FS oc-
currence by 14. Otherwise, as reported in the literature
[17], viral infections were the first cause of fever in our
patients. In our studly, iron deficiency anemia was a risk
factor for FS occurrence. Indeed, iron is important for
the function of various enzymes and neurotransmit-
ters in the central nervous system. Thus, an iron de-
ficiency can decrease the threshold of convulsions. A
prospective case-control study, with a methodology
close to ours, investigated the association between
iron deficiency and CF by comparing two groups
of children aged 6 months to 5 years admitted to a
pediatric emergency department in southern Iran
between March 2007 and January 2009. Iron defi-
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ciency was more frequent in children with FS [18].
These results are consistent with those reported by
meta-analysis published in 2014 [19]. Another me-
ta-analysis enrolling 2416 children with FS and 2387
controls showed that iron deficiency anaemia was si-
gnificantly associated with FS (OR= 1.98) [20]. Finally,
we note that we prospectively conducted the first
study in our country with the objective of identifying
the clinical and biological parameters associated with
FS occurrence. This could serve as a basis for carrying
out preventive actions. However, the sample size was
too small. Thereby, our results should be supported by
other larger scale and multicenter studies.

CONCLUSION::

Despite its benignity, febrile seizures still frightening
for parents. They represent a common cause of
consultation and hospitalization. Genetic susceptibi-
lity for FS occurrence is currently admitted worldwide.
Identifying risk factors associated with FS could offer a
basis to prevent this condition and reduce its frequen-
cy. Based on our results, clinicians should support and
promote breastfeeding and prevent micronutrient de-
ficiencies, especially iron deficiency in children at risk
for FS occurrence .

Conflicts of interest : No conflict of interest affects
any of the authors.

Ethics approval and consent to participate : \Written
informed consent was obtained from all parents of
the patients.

Funding : No funding has been used for this research.
Author contribution : Salem Yahyaoui, and dorsaf
Saadouli wrote the paper / Salem Yahyaoui, Mohamed
Lammouchi , Rania ben rabeh , Olfa Bouyahya, Ma-
zigh Sonia and Boukthir Samir provided care and fol-
low-up for the patients / Sonia Mazigh Mrad and Samir
Boukthir supervised the work.

Guarantor : Salem Yahyaoui has full responsibility for
the work.

Acknowledgement : This research did not receive any
specific grant from funding agencies in the public,
commercial, or not-for-profit sectors.

REFERENCES :

[1] Freeman JM. Febrile seizures: a consensus of
their significance, evaluation, and treatment. Pe-
diatrics. 1980:66(6):10009.

[2] Guidelines for epidemiologic studies on
epilepsy. Commission on Epidemiology and Pro-
gnosis, International League Against Epilepsy.
Epilepsia.  1993;34(4):592-6.

[3] GuptaA. Febrile Seizures. Continuum
(Minneap Minn). Epilepsy 2016;22:51-9.

[4] Van Esch A, Steyerberg EW, Berger MY,
Offringa M, Derksen-Lubsen G, Habbema JD.
Family history and recurrence of febrile sei-
zures. Arch Dis Child. 1994;70(5):395-9.

[ 5] Hesdorffer DC, Shinnar S, Daniel N, Pellock
IM, Douglas R, Syndi S et al. Risk factors for sub-

Revue Maghrébine de Pédiatrie, N © 13 Jan, 2019

sequent febrile seizures in the FEBSTAT study.
Epilepsia 2016;57 (7) : 1042-47.

[6] Waruiru C, Appleton R. Febrile seizures :
an update. Arch Dis Child. 2004;89(8):751-6.

[7] Abd Ellatif F, El Garawany H. Risk factors of
febrile seizures among preschool children
in Alexandria. J Egypt Public Health Assoc.
2002;77(1-2):159-72.

[8] Iwasaki N, Nakayama J, Hamano K,
Matsui A, Arinam T. Molecular Genetics of Fe-
brile Seizures. Epilepsia 2002;43(9):32-35.

[9] Scheffer IE, Berkovic SF. Generalised
epilepsy with febrile seizures plus: a genetic
disorder with heterogeneous clinical pheno-
types. Brain 1997;120:479-90.

[10 ] Ayse T, Guldane K, Gul S, Muzaffer P, Zafer K,
Sarenur G et al. Ratios of Nine Risk Factors in
Children With Recurrent Febrile Seizures. Pe-
diatr Neurol 2010; 43(3):177-83.

[11] Gururaj AK, Bener A, Al-Suweidi EK,
Al-Tatari HM, Khadir AE. Predictors of febrile
seizure: a matched case-control study. JTrop
Pediatr 2001;47:361-2.

[12] Vestergaard M, Wisborg K, Henriksen TB,
Secher NJ, Ostergaard JR, Olsen J. Prenatal
exposure to cigarettes, alcohol, and coffee
and the risk for febrile seizures. Pediatrics.
2005:116(5):1089-94.

[13] Abolfazl M, Parviz A, Mazdak F, Amir J.
Risk Factors of the First Febrile Seizures in Ira-
nian Children. Int J Pediatr 2010;2010:862-97.

[14] Farivar KH BTA. The protective effect of breast
feeding in febrile seizures. The Journal of Ira-
nian Children. 1996:9(33):49-55.

[15] Sharawat IK, Singh J, Dawman L, Singh A.
Evaluation of Risk Factors Associated with
First Episode Febrile Seizure. J Clin Diagn Res.
2016;10(5):SC10-3.

[16] Berg AT, Shinnar S, Shapiro ED, Salomon ME,
Crain EF, Hauser WA. Risk factors for a first
febrile seizure: a matched case-control study.
Epilepsia.1995;36(4):334-41.

[17] Chung B, Wong V. Relationship between five
common viruses and febrile seizure in children.
Arch Dis Child. 2007;92(7):589-93.

Zareifar S, Reza Hosseinzadeh H, Cohan N.
Association between iron statusand febrile
seizures in children. Seizure 2012:21(8).:603-5.

[19] Habibian N, Alipour A, Rezaianzadeh A.
Association between Iron Deficiency Anemia
and Febrile Convulsion in 3- to 60-Month-Old
Children: A Systematic Review and Meta-Ana-
lysis. Iran J Med Sci 2014;39(6):496-505.

[20] Kwak BO, Kim SN, Lee R. Relationship between
iron deficiency anemia and febrile seizures in

children: A systematic review and meta-analy-
sis. Seizure 2017;52:27-34.

[18

—

39







