
Tuijin Jishu/Journal of Propulsion Technology 

ISSN: 1001-4055 

Vol. 45 No. 2 (2024)  

__________________________________________________________________________________ 

6548 

Bridging the Brain and Blood: The Link 

Between EEG Findings and Serum Ferritin 

levels in Paediatric Febrile Seizures. 

Dr. Shubham S. Jadhav1, Dr. Swati S. Jagtap2 
1Post graduate student, Department of Physiology, KIMS, KVV(DU) Karad 

2Proffessor, Department of Physiology, KIMS, KVV(DU) Karad 

Abstract: 

Introduction : Febrile seizures and Iron deficiency anaemia are common diseases in developing countries. Iron 

deficiency is known to cause neurological and behavioural changes, attention and learning deficit. Therefore, this 

study is performed to find out EEG changes and serum ferritin levels in children with febrile seizures(n=51). 

Study design: Cross-sectional study. 

Methods: Patients with febrile seizure of age group 6 months to 5 years visiting OPD and admitted under 

Paediatric Department, KIMSDU Karad were included in this study. EEG was performed using Clarity 16 channel 

EEG machine under sedation after proper hair wash. Blood samples were collected for estimation of serum ferritin, 

haemoglobin, MCV, MCH, MCHC levels. Serum ferritin was estimated by using TOSOH AIA 360 machine in 

department of Biochemistry KIMSDU, Karad. Hb, MCV, MCH, MCHC were estimated using NIHON KOHDEN 

celtac alpha automated hematology blood analyser in department of Pathology KIMSDU, Karad. EEG and 

haematological parameters were analysed. 

Results: Epileptiform activity in EEG was observed in 31 out of 51 patients (60.8%).  Those patients who had 

Epileptiform activity in EEG had significantly lower Serum Ferritin (p=0.002) and MCV values (p=0.043). No 

statistically significant difference were observed in Hb, MCH and MCHC in patients with and without  

epileptiform activity in EEG. 

Conclusions: Patients with reduced levels of serum ferritin and MCV showed epileptiform activity in EEG 

recordings. It is necessary to treat and have regular follow ups in these patients, to find out the persistence of 

epileptiform activity. 
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Introduction:- 

Febrile seizures represent the most prevalent type of seizures in childhood, comprising approximately 2% to 5% 

of cases in children under 5 years1. These seizures typically occur between 6 months and 5 years of age with a 

body temperature of 38°C (100.4°F) or higher, unrelated to central nervous system infections or metabolic factors, 

and lacking a history of previous non-febrile seizures2. 

While febrile seizures generally have a benign course and rarely result in brain damage, they impose significant 

emotional, physical, psychological, and mental strain on parents, impacting the family's overall quality of life3. 

The recurrence rate following the initial febrile seizure episode is approximately 50% in children under 1 year old 

and 28% in those over 1 year old4. Febrile seizures can be categorized as simple or complex, with around 80% 

being simple seizures lasting less than 6 minutes5. 

In India, approximately 70% of children aged 6 to 60 months experience anaemia, with iron deficiency anaemia 

(IDA) accounting for over 50% of cases. Interestingly, this coincides with the peak incidence of febrile seizures, 

occurring between 14 and 18 months of age6. A decline in serum ferritin levels, an indicator of iron deficiency, 
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may precede the onset of anaemia. Since iron is crucial for neurotransmitter production, enzyme function, and 

myelination, its deficiency in children may lower the seizure threshold7. 

 As iron deficiency anaemia and febrile seizures are common in children of the same age, it is likely that there is 

a connection between iron deficiency anaemia and febrile seizures. Therefore, this study aimed to assess the iron 

profile in children with febrile seizures and explore potential associations between serum ferritin and seizure 

occurrence. 

Methods:  

Patients with febrile seizure of age group 6 months to 5 years visiting OPD and admitted under Paediatric 

department, KIMS Karad were included in this study (n=51).  

Inclusion criteria:-    Known cases of febrile seizures of age group 6 months to 5 years presenting with febrile 

seizures. 

Exclusion criteria:-   Children without any history of seizures of age group 6 months to 5 years. 

Children with any chronic disease. 

Children on any iron supplementation. 

EEG was performed using Clarity 16 channel EEG machine. Patients were advised to have a proper hair wash. 

EEG was recorded under sedation. Blood samples were collected by venipuncture for estimation of serum ferritin, 

haemoglobin, MCV, MCH, MCHC levels. Haemoglobin, MCV, MCH, MCHC values were analysed by NIHON 

KOHDEN celtac alpha automated haematology blood-analyser in Department of Pathology. Serum Ferritin was 

analysed by TOSOH AIA 360 machine in Department of Biochemistry, KIMS Karad. EEG and haematological 

parameters were analysed. 

Result:- 

Table 1: Distribution of study samples based on EEG findings:- 

 
Frequency 

(n) 

Percentage 

(%) 

EEG absent 20 39.2% 

EEG present 31 60.8% 

Total  51 100% 

 

Table No. 2: Comparison of mean biochemical findings based on EEG findings using Mann Whitney ‘U’ 

test:- 
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Table No. 3: Comparison of mean biochemical findings based on EEG findings using unpaired t test:- 

 

Epileptiform activity in EEG was observed in 31 out of 51 patients (60.8%).  Those patients who had Epileptiform 

activity in EEG had significantly lower Serum Ferritin (p=0.002) and MCV values (p=0.043). No statistically 

significant difference was observed in Hb, MCH and MCHC in patients with and without epileptiform activity in 

EEG. 

Discussion:  

This study investigates the association between EEG findings and serum ferritin levels in children with febrile 

seizures (FS), highlighting significant insights into the role of iron deficiency in febrile seizures. The study found 

that children with febrile seizures who exhibited epileptiform activity on EEG had significantly lower serum 

ferritin levels and mean corpuscular volume (MCV) compared to those without epileptiform activity. This finding 

aligns with previous research by Jang et al. (2019), which also reported decreased serum ferritin levels in children 

with febrile seizures13. 

The critical role of iron in neurodevelopment is well-documented. Iron is essential for myelination, 

neurotransmitter synthesis, and overall brain function. A deficiency in iron can impair these processes, potentially 

lowering the seizure threshold. The observed correlation between low serum ferritin levels and the presence of 

epileptiform activity in EEG underscores the importance of adequate iron levels for maintaining normal 

neurological function and potentially preventing febrile seizures. 

Contrary to Gencer et al. (2016), who found no significant differences in hemoglobin (Hb), MCV, and red cell 

distribution width (RDW) in children with febrile seizures, this study demonstrates a significant reduction in 

serum ferritin and MCV in those with epileptiform activity14. The discrepancies between studies could be 

attributed to differences in study design, population demographics, and criteria for FS classification. 

The finding that Hb, mean corpuscular hemoglobin (MCH), and mean corpuscular hemoglobin concentration 

(MCHC) were not significantly different between the groups suggests that serum ferritin may be a more sensitive 

indicator of iron status in the context of febrile seizures. Ferritin, being an acute-phase reactant, could reflect early 

iron deficiency even before changes in Hb and other red blood cell indices become apparent. 

Regular monitoring and management of iron deficiency in children prone to FS are essential. Early detection and 

treatment of low ferritin levels might help reduce the frequency and severity of seizures. Moreover, this study 

emphasizes the need for further research to explore the long-term outcomes of children with febrile seizures and 

low serum ferritin levels, particularly regarding neurodevelopmental and cognitive functions. 

Conclusion:- 

The study highlights a significant association between low serum ferritin levels and the presence of epileptiform 

activity in EEG among children with febrile seizures. This finding suggests that iron deficiency may play a crucial 
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role in the pathophysiology of febrile seizures, potentially lowering the seizure threshold through its impact on 

neurodevelopment and brain function. 

Given the high prevalence of iron deficiency anaemia in the paediatric population, particularly in regions like 

India, routine screening for iron status in children with febrile seizures is warranted. Early intervention with iron 

supplementation could mitigate the risk of recurrent seizures and improve overall neurological health. 

Future research should focus on longitudinal studies to confirm these findings and elucidate the mechanisms 

linking iron deficiency to febrile seizures. Understanding the precise role of iron in seizure susceptibility could 

lead to targeted therapeutic strategies, ultimately improving the quality of life for affected children and their 

families. 

References:- 

[1] Singh P, Mehta V. Is iron deficiency anaemia a risk factor for febrile seizure: A case control study. Int J 

Contemp Pediatr. 2016;3(4):1307-11(1) 

[2] Moruskar AD, Kumbhar S G, Kulkarni M, Sale M. Prospective study of iron deficiency status in febrile 

seizures. International J Health Care Biomed Res. 2016;04(03):40-8.(2) 

[3] Gupta S, Agarwal N, Maheshwari M. Iron Deficiency as a risk factor for febrile seizures – a case control 

study. PJSR. 2015;8(2):37-40. 

[4] Nasehi MN, Abbaskhanian A, Omran MRS. Association between iron deficiency anemia and febrile seizure: 

a systematic review and meta analysis. J Pediatr Rev. 2013;1(2):13-8.  

[5] Chandrasekhar RV, Sasibhushan G, Vijaya Lakshmi B. Iron deficiency as a risk factor for febrile seizures. 

Inter J Pediatric Res. 2016;3(4):269-73 

[6] International Institute for Population Sciences (IIPS), 2007. National Family Health Survey (NFHS-3), 

Indian volume I. Mumbai: IIPS; 2005- 06. 

[7] Kimber RJ, Rusaki Z, Blunden RW. Iron deficiency and iron overload: serum ferritin and serum iron in 

clinical medicine pathology. 1983;15:497-503. 

[8] Gowda ANBL, Samuel PC. Study on association of iron status in children with simple febrile seizure and 

without seizures. Int J Contemp Pediatr. 2018;5(4):1300-3. 

[9] Shah H, Shah B, Banker D, Pandya D, Shah V, Shah A. Study of association of Iron deficiency anaemia and 

simple febrile seizures in 6-60 months children: a case control study. Int J Pediatr Res.016;3(2):86-9 

[10] Pisacane A, Sansone R, Impagliazzo N, Coppola A, Rolando P, D’Apuzzo A, et al. Iron Deficiency Anemia 

and Febrile Convulsions: Case-control Study in Children under 2 Years. BMJ 1996;313 (7053):343. 

[11] Lozoff B, Beard J, Connor J, Barbara F, Georgieff M, Schallert T, et al. Long-lasting Neural and Behavioral 

Effects of Iron Deficiency in Infancy. Nutr Rev 2006;64(5 Pt 2):34–43. 

[12] Parks YA, Wharton BA. Iron Deficiency and the Brain. Acta Paediatr Scand, Supp l 1989;361:71–7 

[13] Jang, H.N., Yoon, H.S. & Lee, E.H. Prospective case control study of iron deficiency and the risk of febrile 

seizures in children in South Korea. BMC Pediatr 19, 309 (2019) 

[14] Gencer et al. Febrile Convulsions and Eleents. JAREM 2016; 6: 94-7 

[15]  Ghasemi F, Valizadeh F, Taee N. Iron-deficiency Anemia in Children with Febrile Seizure: A Case-Control 

Study. Iran Child Neurol. 2014;8(2):38-44. 

 

 

 


