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Abstract:  

Objective:  Present study was planned to study the status of iron deficiency in Febrile seizures.  

Material and methods:  This prospective cross sectional study has been conducted at Bharati hospital Sangli in Paediatric ward 

and PICU. 85 Children of age group 6 months to 3 years were included in the study over a period of 18 months from August 

2013 to January 2015, presenting with simple and complex febrile seizures to the emergency department and paediatrics ward of 

hospital.  

Results:  Among the 85 children 72.7% of the children had low iron status who presented with febrile seizure. Total iron binding 

capacity (TIBC) was elevated in 64.4% of children. In the present study, 70.5% patients presented with anaemia, 62.6% of 

children with febrile seizure were between 6 months to 24 months, 69.41% patients presented with simple febrile seizure and 

30.59% patients presented with complex febrile seizure.  

Conclusion:  High incidence of iron deficiency was observed in febrile seizure patients. 
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Introduction  

The World Health Organization estimates that 

anaemia, largely caused by iron deficiency, affected 

between 500 million and two billion people 

worldwide. [1, 3, 7, 11] In developing countries, Iron 

deficiency is the most common nutritional deficiency 

and haematological disease of infancy and childhood 

especially between 6 and 24 months of age, 46-66% 

of all children under 4 years of age are anaemic, with 

half of the prevalence attributed to iron deficiency 

anaemia. Iron is a nutritional element not only needed 

for the synthesis of haemoglobin, but also essential 

for enzymes involved in neurochemical reactions 

such as myelin formation, brain energy metabolism, 

some neurotransmitters and enzymes metabolism 

such as monoaminoxidase and aldehidoxidase [1]. In 

addition, the expression of cytochrome C oxidase a 

marker of neuronal metabolic activity is decreased in 

iron deficiency. Thus iron deficiency may alter the 

seizure threshold of a child. Thus it is possible that 

iron deficiency may predispose to other neurological 

disturbances like febrile seizures. Febrile seizures 

occur in 2 to 4% of all children with a recurrence rate 

for the first time is 50% in children under 1 year of 

age and 28% for those older than 1. Age for peak 

incidence of febrile seizure is 14 to 18 months which 

overlaps with that of iron deficiency anaemia which 

is from 6 to 24 months [1]. 



International J. of Healthcare and Biomedical Research, Volume: 04, Issue: 03, April 2016, 40-48 

 

41 

www.ijhbr.com     ISSN: 2319-7072 

 

A febrile seizure is defined as ‘seizures that occurs 

between the age of 6 and 60 months with a 

temperature of 38 degree centigrade or higher, that 

are not the result of central nervous system infection 

or any metabolic imbalance and that occur in the 

absence of a history of  prior afebrile seizures’. 

Febrile seizures, though has excellent long term 

prognosis with risk of epilepsy is less than 1% [8]. 

Methods and material :  

This observational cross sectional study has been 

conducted at Bharati Hospital Sangli in children’s 

ward. 

85 patients of age group 6 months to 3 years were 

included in the study over a period of 18 months 

from August 2013 to January 2015. All these patients 

presented with simple and complex febrile seizures to 

the emergency department and paediatrics ward of 

Bharati hospital. 

Diagnostic criteria for simple febrile seizure 
 

(Based on AAP clinical practice guidelines) 

• Seizure lasts less than 15 minutes. 

• Seizure associated with the fever within 24 

hrs. 

• Child is neurologically healthy and without 

any neurological abnormality before and 

after the episode of seizure. 

• With age group between 6 months to 5 

years. 

Diagnostic criteria for complex febrile seizure
 

• Seizure lasts longer than 15 minutes. 

• Seizure occurs more than once within 24 

hrs. 

• Or is confined to one side of child’s body. 

Children with febrile seizures between 6 months to 3 

years brought to Bharati hospital and treated on OPD 

or IPD basis, depending upon the general condition. 

Emergency treatment was given to stabilize the 

patient. Parents then asked for permission of their 

children to participate in the study. 

After consent, detailed history was taken and 

physical examination was done, then venous blood 

sample was collected and sent to the pathology 

department for investigation. To diagnose iron 

deficiency following investigation was done – 

Haemoglobin estimation (Hb), RBC count, peripheral 

smear, MCV, MCH, MCHC, Red cell distribution 

width (RDW), Sr. iron, Total iron binding capacity 

(TIBC), Sr. Iron:TIBC ratio. 

Equipment used are: Nihon Kohden cell tac used for 

CBC and Fimens Deadmax used for Sr. iron and 

TIBC. Results of the investigation was correlated 

with the patient.  Anaemia is defined as Haemoglobin 

concentration < 11g/dl. Microcytosis is defined as 

MCV below the age corrected normal values for 

erythrocytic volumes (MCV of 70fl/mcl in children < 

2 years, 73fl/mcl in children 2-4 years, 75 fl/mcl in 

children 5-7 years). 

This prospective study was approved by institutional 

ethical committee and consent was obtained from 

parents of each patient before enrolment in the study. 

All relevant data was filled into Microsoft Excel. The 

analysis was done with the help of MS® Excel®. 

Results 

This work was carried out in the department of 

paediatrics, Bharati Vidyapeeth Deemed University 

Medical College and Hospital Sangli, over a period 

of 18 months, The investigator screened 85 patients 

with febrile seizure and data was analysed.   

Present study shows that 62.6% of children with 

febrile seizure were between 6 months to 24 months. 

Mean age of the children involved in the study was 

21 months. The percentage of male patients involved 

in the study was 71.8% and male to female ratio was 

found to be 2.54:1. 69.41% patients presented with 
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simple febrile seizure and 30.59% patients presented 

with complex febrile seizure. 51.8% patients had 

body temperature between 98 – 99.9o F which was 

more than the patients who had body temperature of 

100 – 101.9oF which is 36.6% and patients with body 

temperature of 102 – 1040F were only 11.8%. 

Haemoglobin<11gm/dl was observed in 70.5% of 

patients in this study. Red cell width was > 14 in 78% 

children which is higher than 22.6% children whose 

red cell width is < 14. The value of MCV was lower 

in 62.70% patients. The mean MCV was 61.61. The 

value of MCH was lower in 66.30% patients and the 

mean MCH was 21.21. The value of MCHC was 

lower in 68.24% patients and the mean was 26.21. 

Low serum iron in 61 children which means 72.7%. 

Total iron binding capacity (TIBC) was elevated in 

64.4% children. 

 

1. Distribution of Febrile seizure patients according to age 

Age (months) Frequency Percentage (%) 

6 – 24 53 62.6 

25 – 36  32 37.8 

Total 85 100 

  

2. Sex distribution of Febrile seizure patients 

Sex Frequency Percentage (%) 

Male 61 71.76 

Female 24 28.24 

Total 85 100 

 

3. Type of Febrile seizures 

Type of seizure Frequency Percentage (%) 

Simple 59 69.41 

Complex 26 30.59 

Total 85 100 

 

 

 

 

 

 

4. Distribution of Febrile seizure patients according to temperature at admission 
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Temperature on admission (
0
F) Frequency Percentage (%) 

98-99.9 44 51.8 

100-101.9 31 36.6 

102-104 10 11.8 

Total 85 100 

 

5. Distribution of Febrile seizure patients according to haemoglobin 

Haemoglobin Frequency Percentage (%) 

<11 60 70.5 

>11 25 29.5 

Total 85 100 

 

 

6. Distribution of Febrile seizure patients according to MCV, MCH, MCHC 

RBC Indices Normal 
Percentage 

(%) 
Low 

Percentage (%) Total 

MCV 32 38.00 53 62.70 85 

MCH 29 34.50 56 66.30 85 

MCHC 27 31.76 58 68.24 85 

 

7. Distribution of Febrile seizure patients according to Serum Iron level 

Sr. Iron Frequency Percentage (%) 

Low 61 72.7 

Normal 24 28.6 

Total 85 100 

 

8. Distribution of Febrile seizure patients according to TIBC 

TIBC Frequency Percentage (%) 

Raised 54 64.4 

Normal 31 37.1 

Total 85 100 
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9. Distribution of Febrile seizure patient according to Sr. Iron : TIBC ratio  

Sr iron : TIBC Frequency Percentage (%) 

< 20 78 91.5 

>20 7 8.4 

Total 85 100 

 

Discussion: 

The mean age of onset in present study is 21 months 

which is comparable to the other studies. Alfredo 

Piscane et al 
[l6]

 found the mean age for FS was 15 

months. Separate studies done by Vasvani RK et al 

[21], Waruiru C et al 
[11]

 and Azhar S Daoud et al
[33] 

also found that FS peaks at 18 months. Naveed-ur-

Rehmann et al 
[19]

 found mean age was 22.97± 9.52 

months. Susan et al 
[2]

 found average age of 39±15.92 

months. It is generally noted that the febrile 

convulsion are more common in second year. 

Comparison of age of onset with other studies :  

Sr. no. Study Mean  

(age in month) 

1.   Alfredo Piscane et al 15 

2.   Vasvani RK et al  18 

3.   Waruiru C et al 18 

4.   Azhar S Daoud et al  18 

5.   Naveed-ur-Rehmann et al  22.97±9.52 

6.   Nelson and Ellenberg  22.97± 9.52 

7.   Amir Salari et al  39±15.92 

8.   Present study  21 

 

Besides mean age of Febrile seizure, many large 

scale studies have demonstrated young age as a risk 

factor for complex febrile convulsion e.g. Al-Eissa et 

al 
[29], Farwell et al 

[30]
 and Berg et al 

[31]. 

There was a preponderance of male in present study, 

male to female ratio was found to be 2.54:1. 

Regardless of the era of the study or particulars of the 

design; boys have consistently emerged with higher 

frequency of febrile seizures. Incidence ratios of 

boys: girls have ranged from 1.1:1 to 2:1 (Nelson and 

Ellenberg), However present study finding are in 

contrast to another set of large studies by Verity et al 

[20] 1985 who found no sex difference. Amir Salari 

also found no gender difference between cases and 

controls. NCPP study showed male predilection only 

among black population (Nelson and Ellenberg). 

Whether there is a biological basis for the gender-

specific differences in febrile seizure susceptibility or 

whether boys just contract more fevers and therefore 

are at greater risk, is currently not established.  

The initial axillary temperature at admission, before 

prescribing antipyretics was recorded by standardized 

protocol. In present study, initial rise in temperature 
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of the body at around 98 -99.9⁰F. In the literature, the 

higher the peak temperature, the lower the chance of 

recurrence suggested by Berg et al, which was not 

established in present study. A tentative explanation 

could be the initial antipyretic usage which was 

unknown in the present study and measurement of 

admission temperature than height of temperature, 

which was beyond the scope. 

A set of analysis for Iron deficiency as a risk factor 

for febrile seizure was done in the present study, 

results of which were obtained by biochemical and 

haematological investigations. Diagnostic threshold 

that was employed in present study for Iron 

deficiency were Hb level < 11g/dl, Among the RBC 

indices 

1. MCV <70 fl 

2. MCH<27 pg 

3. MCHC<12 µg/dl 

4. RDW >14 µg/dl 

5. Sr. Iron < 78µg/dl 

6. TIBC > 474mg/dl 

7. Sr. Iron : TIBC < 20 

Iron has been found to act as a cofactor in a number 

of enzymatic reactions at the cellular level and affects 

neurotransmitter production and function, hormone 

function and DNA replication. Deficiency of iron, 

therefore, results in disruption of normal cell and 

organ function. 

Although the most clinically obvious consequence of 

iron deficiency is anaemia, but virtually every organ 

system is affected, resulting in changes in cognitive 

and Behavioral performance, impaired physical 

growth, and impairment of immune function. Iron 

deficiency is associated with neurological problems 

in young children, including developmental delay, 

stroke, breath holding spells and pseudotumor 

cerebri. 

In present study mean Hb, MCV and MCH was 

9.1g%, 61.61 fl, 21.21 pg respectively which was 

significantly low. Kumari PL et al 
[8], Naveed-ur-

Rehmann et al 
[19] and Piscane et al 

[16]
 had results 

similar to this study while Azhar S Daoud et al 
[33], 

Vasvani et al 
[21], Khalid N et al 

[4]
 and Susan et al 

[2]
 

failed to find any significant difference between the 

two groups. The serum iron concentration represents 

an equilibrium between the iron entering and leaving 

the circulation. It reflects the balance between several 

factors, including iron absorbed, iron used for 

haemoglobin synthesis, iron released by red cell 

destruction and the size of iron stores. As a measure 

of iron deficiency, serum iron estimation can have 

some limitations because iron has a wide range of 

normal values that can vary significantly with age, 

sex, laboratory methodology. There can be marked 

circadian changes (as much as 100 µg/dl during the 

day) in iron level and finally serum Iron levels can 

fall even in mild or transient infection. 

In present study, 72.7% of patients who presented 

with febrile seizure had iron deficiency which was 

reflected in low serum iron levels, raised total iron 

binding capacity, low serum iron to TIBC ratio which 

is < 20, low MCV, low MCH, low MCHC. Iron 

status was found normal in 28.3% patients who 

presented with febrile seizure. Thus above results 

shows that, the incidence of iron deficiency was 

found in highest proportion febrile seizure patients. 

Similar study was done by P. Leela Kumari et al on 

Iron Deficiency as a Risk Factor for Simple Febrile 

Seizures on 154 cases and 154 controls, Concluded 

that Iron deficiency is a significant risk factor for 

simple febrile seizures in children of age group 6 

months to 3 years.  A study bone by Ahmad Sherjil, 

Sohail Shehzad in 2010 on Iron deficiency anaemia 

—A risk factors for febrile seizures in children. 
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Having results as 31.85% of cases (50 out of 157) 

had iron deficiency anaemia whereas, 19.6% of 

controls (30 out of 153) were found to have iron 

deficiency anaemia as revealed by low levels of 

haemoglobin level, serum ferittin level, Mean 

Corpuscular Haemoglobin Concentration and Mean 

Corpuscular Volume. 

Boshra A.T.Ahmed had done a study on Iron 

deficiency as a risk factor for simple febrile seizure in 

2010 and have found that there is no significant 

difference between cases and control group in term of 

age, temperature, sex, ESR, WBC, RBC, MCV, 

MCHC, and platelets. The mean Hb, HCT, Sr. 

Ferittin, Sr. Iron and MCH were significantly low in 

children with first  febrile seizures as compared to 

controls so he concluded that low levels of serum 

ferittin and iron might play a role in pathogenesis of 

simple febrile seizure as low levels of plasma ferittin 

may lower the seizure threshold, as iron is important 

for the function of various enzymes and 

neurotransmitters present in the central nervous 

system, he also stated that fever may worsen the 

negative effects of low plasma ferittin level on the 

brain, and therefore seizures can be triggered, so 

according to him early detection and timely 

correction of iron deficiency may be helpful for 

prevention of simple febrile seizures in children of 

this age.[3] 

Conclusion 

Iron deficiency anaemia was more frequent among 

children with febrile seizure. Iron deficiency status 

acts as individual high risk factor for development of 

febrile seizures in children so, screening and 

treatment of iron deficiency anaemia should be 

considered in all patients with febrile seizure. 
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