
INTRODUCTION
Febrile seizures (FS) are one of the common convulsive events 
in children [1]. The 1993 International League against 
Epilepsy dened a FS as “an epileptic seizure occurring in 
childhood associated with fever, but without evidence of 
intracranial infection or dened cause” [2]. Seizures with fever 
in children who have experienced a previous non-febrile 
seizure are excluded [3]. They are age-dependent and are 
uncommon before 6 months and after 5 years of age. It is 
divided into two types: simple and complex [5].Between 2 to 
5% of neurologically healthy children experience at least 1 FS 
episode in their lifetime [5]. Although earlier Indian studies [6] 
suggested that up to 10% of children experience a FS, recent 
data indicate that the incidence rate in India is similar to 
western gures [7].

Pathophysiology of FS remains unclear [8]. It is suggested that 
FS is an age-dependent response of the immature brain to 
fever, as studies in animal models have suggested that during 
the brain maturation process, there is an enhanced neuronal 
excitability [8]. This postulation is supported by the fact that 
most (65 to 85%) FS occur between 6 months and 3 years of 
age, with the peak incidence at 18 months [9-11].

Despite its benign nature, the febrile convulsion is one of the 
most common reasons for admission to pediatric emergency 
worldwide. In most of the patients, fever is due to upper 
respiratory system and urinary tract infection (UTI) 
[11].Regarding the high prevalence of FS in children and 
parent's apprehension due to seizure episode, efforts have to 
be made in identifying the inuential risk factors so that 
parents can be counseled and advised to take necessary 
precaution at time of seizure episode.

Reports regarding the association between febrile seizures 
and iron status have been inconsistent; some studies 
indicated that iron deciency with or without anemia was 
more prevalent in children with febrile seizures [12-17], 
whereas others found no association between iron deciency 
and febrile seizures [18-20]. Although many studies have 
dealt this issue, iron deciency anemia, however, is just as 
important because it is a widespread nutritional problem and 
can be prevented by screening and clinical concerns. 
Nevertheless, almost all of these previous studies were 
conducted in the Middle East, particularly in Iran and 
Pakistan, with only a few such studies performed in other parts 
of the world. Because the iron status and prevalence of iron 

deciency anemia is highly related to socioeconomic state, 
malnutrition, weaning practices, which is highly dependent on 
cultural and geographic differences [21], the association of 
febrile seizures and iron deciency anemia may vary region to 
region.

Here, we compared the iron status of children with febrile 
seizures and controls to investigate the association between 
iron status and febrile seizures in children admitted in Patna 
Medical College & Hospital, Patna, Bihar.

Methodology
This prospective case control study was performed between 
April 2017 to March 2018. The study population consisted of 
100 patients aged 6 to 60�months admitted in the Department 
of Pediatrics of Patna Medical College & Hospital, Patna, 
Bihar. 50 children with febrile seizures and 50 controls with 
febrile illness only were included in the study. The parents of 
all patients provided written informed consent for inclusion in 
the study, which was approved by the Institutional Ethics 
Committee.

The febrile seizure group (n = 50) included patients with 
seizure accompanied by fever ≥38� °C without central 
nervous system infection or metabolic disorders. The control 
group (n = 50) was selected randomly from among children 
admitted for febrile illnesses, such as gastroenteritis, otitis 
media, or respiratory tract infections, without seizure around 
the same time with the cases. Patients with chronic 
cardiovascular, renal, rheumatological or malignant 
diseases, and hemoglobinopathies, or other blood disorders 
were excluded from the study as they were more likely to have 
anemia. Patients with central nervous system diseases such 
as developmental delay, motor disabilities, and mental or 
cognitive defects were also excluded as they could have 
nutritional deciency that may affect the results of the study. 
All of the febrile seizure patients and controls received 
appropriate diets for their ages without feeding problems. The 
febrile seizure and control groups were comparable in age, 
gender distribution, and clinical characteristics of febrile 
illness. 

Routine hematologic investigation was performed at the 
emergency department or 1st day of admission. The 
laboratory results regarding blood indices and iron status 
were analyzed using complete blood count (CBC), serum iron, 
plasma ferritin, total iron binding capacity (TIBC), and 
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transferrin saturation, which were compared between the two 
groups. Anemia was dened as a hemoglobin (Hb) level of 2 
standard deviations below the normal values for age, i.e., 
Hb<10.5g/dL for ages 6–24months and<11.5g/dL for ages 
2–5years. Iron deciency was dened as serum iron <22g/dL, 
plasma ferritin <30ng/mL, or transferrin saturation<16% [23, 
24].

Children with a history of afebrile seizures, any antiepileptic 
drug medication, central nervous system infection, 
neurological decit, or developmental delay were excluded 
from the study.

The collected data were analyzed using SPSS 21.0 statistical 
software. Descriptive statistics and Chi-square test was used 
for analysis of qualitative variables. Univariate analysis of all 
variables affecting febrile seizures were considered 
statistically signicant with P<0.05. 

RESULTS
During the study period, a total of 100 patients between the 
age of 6 months and 60 months were enrolled. The study group 
included 50 cases and 50 controls. The mean age of the cases 
were 23.6 ±15.1 months and 25.3 ± 14.2 months in controls.We 
had subdivided our patient's age group at six month interval. 
The majority of FS were noted in the 6 to 24 months age group, 
which included 52% (Fig 1).

Fig 1: Distribution of study participants based on their age 
(6 monthly interval)

Upper Respiratory Infection (URI) was the most common 
cause of febrile illness in our study. The mean temperature 
(measured from axilla) in the case group during the FS attack 
was 101.5 ±1.3 °F which was signicantly higher compared to 
the control group which was 99.6 ± 0.9°F (p-value <0.05) 
[Table 1].

Table 1: various parameters across the cases and the 
control group.

Table 2 shows the abnormal laboratory ndings in patients 
with febrile seizures in comparison to the control groups.

DISCUSSION
In the present study, maximum mean temperature, upper 
respiratory and urinary tract infection as cause of fever, low 
mean haemoglobin and RBC indices (low MCV, MCH & high 
RDW) were found to be the risk factors for rst episode of FS.

Most of the children with FS were male below 2 years of age in 
our study. Fetveit et al., showed that the peak incidence of FS 
was at 18 months of age, with male predominance [25]. 
Hesdorffer et al., found younger age, lower temperature, 
longer duration (1-24 hours) of recognized temperature before 
FS, female sex, structural temporal lobe abnormalities, and 
rst-degree family history of FS as risk factor for FS epilepticus 
[26]. Many studies include developmental delay, discharge 
from a neonatal unit after 28 days, day care attendance, viral 
infections, a family history of FS, certain vaccinations, and 
possibly iron and zinc deciencies [27-29].In our study, the 
mean maximum temperature was 101.5°F in cases and 99.6°F 
in controls, 82.0% of the patients had the seizure within 24 
hours of fever onset. Millar JS and Anne T Berg also had 
similar ndings 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 [1, 30]. In the study group URTI was the 
most common cause of fever, followed by UTI and other 
infections like otitis media, gastroenteritis. Various studies 
reported similar ndings with URI, gastroenteritis and UTI as 
most common cause of fever [31, 32].

Literature reports that antenatal complications like 
antepartum and intrapartum haemorrhage, and difcult 

stlabour as signicant risk factors for the 1  episode of febrile 
seizure. These factors by contributing to lower iron store in 
mother and subsequently in child may contribute to FS. Iron 
deciency is considered to be a risk factor for FS by some [33]. 
Ellatif reported that prematurity and difcult labour is the 
major risk factors [34]. In another series it was revealed that 
preterm and difcult labourto be considered the risk factors 

stfor 1  episode FS [34, 35].

Statistically signicant lower mean haemoglobin, MCV, MCH 
and higher RDW values in patients compared to controls. 
Similar results were observed by Yousechaijan et al., who 
observed signicant differences between the febrile 
convulsion group and the control group regarding blood 
indices such as Hb, Haematocrit, MCV, MCH, and MCHC as 
well [36]. In another study, Vaswani et al., observed that low 
serum ferritin level is a risk factor for rst febrile seizure [37].

CONCLUSION
FS are the most common type of convulsive event in children. 
Although FS is usually a benign and self-limited condition, it 
can cause a high level of anxiety and fear in parents. The 
exact cause of febrile seizure is unknown, however, there are 
several factors considered as risk factors as outlined in this 
study associated with incidence of the rst FS. Based on our 
study, there is strong evidence that parameters such as 
gender, peak body temperature, underlying cause of fever, & 
microcytic hypochromic anaemia are the risk factors in 
occurrence of the rst febrile seizure episode.

Funding: Nil
Conict of interest: None

REFERENCES
1. Millar JS. Evaluation and treatment of the child with febrile Seizure. Am Fam 

Physician. 2006;73(10):1761–64.
2. ILAE. Guidelines for epidemiologic studies on epilepsy. Epilepsia. 

1993;34:592–96.
3. Rosman NP. Evaluation of the child who convulses with fever. Paediatr Drugs. 

2003;5:457–61.
4. Steering Committee on Quality Improvement and Management, 

Subcommittee on Febrile Seizures. Febrile Seizures: Clinical Practice 
Guideline for the Long-term Management of the Child with Simple Febrile 
Seizures. Pediatrics. 2008;121(6).

5. Vestergaard M, Obel C, Henriksen TB, Christensen J, Madsen KM, 

Parameters Cases Control P 
value

Mean age(months) 23.6 ±15.1 25.3 ± 14.2 >0.05

Gender (Male) 33 37 >0.05

Etiology of fever
URTI
UTI

Others

38
8
4

2
1
48

<0.05
<0.05

Mean maximum temperature 
(deg F) 101.5 ±1.3 99.6 ± 0.9 <0.05

Time interval between fever 
and seizure (hours)

< 24
24-72
>72

41
7
2

-
-
- -

Parameters Cases Controls P value

Red blood cell indices
Mean Hb (g/dl)
Mean MCV (fL)
Mean MCH (pg/cell)
Mean RDW (%)

6.4 ±1.4
61.8± 9.2
23.9±2.2
18.5 ± 1.5

8.9 ±1.7
76.2±10.8
28.0±2.3
16.7 ± 1.8

<0.05

  X 63GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS

VOLUME - 10, ISSUE - 09, SEPTEMBER - 2021 • PRINT ISSN No. 2277 - 8160 • DOI : 10.36106/gjra



Ostergaard JR, et al. The Danish National Hospital Register is a valuable 
study base for epidemiologic research in febrile seizures. J Clin Epidemiol. 
2006; 59:61–66. 

6. Hackett R, Hackett L, Bhakta P. Febrile Seizures in South Indian District: 
Incidence and Associations – Dev Med. Child Neurol. 1997;39:380–84. 

7. Gourie-Devi M, Gururaj G, Satishchandra P, Subbakrishna DK. Prevalence of 
neurological disorders in Bangalore, India: A community-based study with a 
comparison between urban and rural areas. Neuroepidemiology. 
2004;23:261–68.

8. Jensen FE, Sanchez RM. Febrile seizures. San Diego: Academic Press; 2002. 
Why does the developing brain demonstrate heightened susceptibility to 
febrile and other provoked seizures? In: Baram TZ, Shinnar S, editors; pp. 
153–68.

9. Verity CM, Butler NR, Golding J. Febrile convulsions in a national cohort 
followed up from birth. I-Prevalence and recurrence in the rst ve years of 
life. Br Med J (Clin Res Ed) 1985;290:1307–10. 

10. Forsgren L, Sidenvall R, Blomquist HK, Heijbel J. A prospective incidence 
study of febrile convulsions. Acta Paediatr Scand. 1990;79:550–57.

11. Hauser WA. The prevalence and incidence of convulsive disorders in children. 
Epilepsia. 1994;35:1–6.

12. Pisacane A, Sansone R, Impagliazzo N, Coppola A, Rolando P, D'apuzzo A, et 
al. Iron deciency anaemia and febrile convulsions: case-control study in 
children under 2 years. Br Med J. 1996; 313:343–4.

13. Ghasemi F, Valizadeh F, Taee N. Iron-deciency anemia in children with 
febrile seizure: a case-control study. Iran J Child Neurol. 2014; 8:38–44.

14. Daoud AS, Batieha A, Abu-Ekteish F, Gharaibeh N, Ajlouni S, Hijazi S. Iron 
status: a possible risk factor for the rst febrile seizure. Epilepsia. 2002; 
43:740–3.

15. Zareifar S, Hosseinzadeh HR, Cohan N. Association between iron status and 
febrile seizures in children. Seizure. 2012; 21:603–5.

16. Papageorgiou V, Vargiami E, Kontopoulos E, Kardaras P, Economou M, 
Athanassiou-Mataxa M, et al. Association between iron deciency and febrile 
seizures. Eur J Paediatr Neurol. 2015; 19:591–6.

17. Koksal AO, Ozdemir O, Buyukkaragoz B, Karaomerlioglu M, Bulus AD. The 
association between plasma ferritin level and simple febrile seizures in 
children. J PediatrHematol Oncol. 2016; 38:512–6.

18. Kobrinsky NL, Yager JY, Cheang MS, Yatscoff RW, Tenenbein M. Does iron 
deciency raise the seizure threshold? J Child Neurol. 1995; 10:105–9.

19. Bidabadi E, Mashouf M. Association between iron deciency anemia and rst 
febrile convulsion: a case–control study. Seizure. 2009; 18:347–51.

20. Yousechaijan P, Eghbali A, Rafeie M, Sharafkhah M, Zol M, Firouzifar M. 
The relationship between iron deciency anemia and simple febrile 
convulsion in children. J PediatrNeurosci. 2014; 9:110.

21. Underwood BA. Weaning practices in deprived environments: the weaning 
dilemma. Pediatrics. 1985; 75:194–8.

22. Berg AT, Shinnar S. Complex febrile seizures. Epilepsia. 1996;37:126–33.
23. Oski FA, Brugnara C, Nathan DG. A diagnostic approach to the anemic 

patients. In: Nathan DG, Orkin SH, editors. Nathan and Oski's hematology of 
infancy and childhood. 5th ed. Philadelphia: W.B. Saunders Company; 1998.

24. Phiri K, Calis J, Siyasiya A, Bates I, Brabin B, Van Hensbroek M. New cut-off 
values for ferritin and soluble transferrin receptor for the assessment of iron 
deciency in children in a high infection pressure area. J Clin Path. 
2009;62:1103–6.

25. Fetveit A. Assessment of febrile seizures in children. Eur J Pediatr. 
2008;167(1):17–27.

26. Hesdorffer DC, Shinnar S, Lewis DV, Nordli DR, Pellock JM, Moshé SL, et al. 
Risk factors for febrile status epilepticus: a case-control study. The Journal of 
pediatrics. 2013;163(4):1147–51.

27. Ganesh R, Janakiraman L. Serum zinc levels in children with simple febrile 
seizure. ClinPediatr (Phila) 2008;47(2):164–66. 

28. Laina I, Syriopoulou VP, Daikos GL, et al. Febrile seizures and primary human 
herpesvirus 6 infection. Pediatr Neurol. 2010;42(1):28–31. 

29. Vaswani RK, Dharaskar PG, Kulkarni S, Ghosh K. Iron deciency as a risk 
factor for rst febrile seizure. Indian Pediatr. 2010;47(5):437–39. 

30. Berg AT. Are Febrile Seizures Provoked by a Rapid Rise in Temperature? Am J 
Dis Child. 1993;147(10):1101–03. 

31. Aicardi J. The International Review of Child Neurology. (2 ed) 1994.
32. Hauser WA. The prevalence and incidence of convulsive disorders in children. 

Epilepsia. 1994;35(2):1–6.
33. King D, King A. Question 2: Should children who have a febrile seizure be 

screened for iron deciency? Archives of disease in childhood. 
2014;99(10):960–64.

34. Ellatiff A, Garawamy H. Risk factors of febrile disease among preschool 
children in Alexandria. Journal of the Egyptian Public Health Association. 
2002;77(1-2):156–72.

35. Vestergaard M, Wisborg K, Henriksen TB, Secher NJ, Østergaard JR, Olsen J. 
Prenatal exposure to cigarettes, alcohol, and coffee and the risk for febrile 
seizures. Pediatrics. 2005;116(5):1089–94.

36. Yousefchaijan P, Eghbali A, Rafeie M, Sharafkhah M, Zol M, Firouzifar M. 
The relationship between iron deciency anaemia and simple febrile 
convulsion in children. J PediatrNeurosci. 2014;9(2):110–14.

37. Vaswani RK, Dharaskar PG, Kulkarni S, Ghosh K. Iron deciency as a risk 
factor for rst febrile seizure. Indian Pediatr. 2010;47(5):437–39.

64 X GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS

VOLUME - 10, ISSUE - 09, SEPTEMBER - 2021 • PRINT ISSN No. 2277 - 8160 • DOI : 10.36106/gjra


