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Abstract: Background: The most common cause of convulsions in children is febrile seizures. They are mostly benign in nature, but it 

is imperative for the physician to evaluate the child completely, so as to allay the associated parental anxiety, and to identify the focus of 

infection and any associated preventable risk factors. It is important to exclude meningitis either clinically or by CSF analysis. This 

study evaluated laboratory tests in children presenting with febrile seizures. Aims and objectives of the study: 1) Laboratory evaluation 

in patients with febrile seizures. 2) Significance of investigations in a child with febrile seizures. Methodology: 50 Neurologically 

normal children between 6 months to 5 years of age with febrile seizures occurring once or more in a 24 hour period with an axillary 

temperature of more than 38°C were included in this study. These children were evaluated for laboratory profile and to identify the 

aetiological aspects causing fever leading to the development of febrile seizures. Results: In this study, febrile seizures were more 

common in children less than 2 years of age (80%), it was more common in males (62%), On investigation (96%) of the cases had 

haemoglobin of less than 11gm/dl, and (44%) of the cases had microcytic hypochromic picture; CT scan and CSF analysis was done in 

all cases of complex febrile seizures and were found to be normal. Conclusion: Age less than 2 years and male gender are considered to 

be risk factors, for the development of febrile seizures. Many children with febrile seizures are found to have pallor with microcytic 

hypochromic picture in peripheral smear, which points towards iron deficiency anaemia, thus iron supplementation can be given to 

decrease the incidence as well as recurrence of febrile seizures. Laboratory investigations are to be directed in identifying the focus of 

fever and not for the evaluation of seizures.  
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1. Introduction 
 

Seizure associated with fever is the commonest type of 

seizure seen in children, associated with good prognosis and 

is mostly of benign nature. Febrile seizure is one the most 

common cause of admission at paediatric hospitals.  

 

Hippocrates have described febrile seizures in ancient 

greek1, that there are convulsions associated with 

hyperpyrexia and it is a common disease in children less 

than five years of age, and it is not frequently seen in older 

children and adults and the parents need not be worried as 

the child will not develop epilepsy in later life.1, 2The 

prevalence of febrile seizures is different among various 

communities and is usually between 2% - 4%3, in a field 

study done at Bombay in India, there was a prevalence of 

1.8% noted in the community4. The prevalence of febrile 

fits at 7 years was found to be 3.5% in white children and 

4.2% in black children, in a study done by Nelson and 

Ellenberg of the US. Studies generally suggest that around 

10% of the children experience a convulsion associated with 

fever at least once in a life time. The incidence of febrile 

seizures in India is between 5 - 10% 5.  

 

The clinician has to differentiate between febrile seizures 

and those with epilepsy syndromes in order to explain the 

associated prognosis to the parents6. Overtime, it has come 

to light that the benign nature of this disease has to be 

carefully revaluated, since there are a large number of 

atypical presentations with different outcomes7.  

 

Recently, the American Academy of Paediatrics (AAP) gave 

a standard working definition of febrile seizures, as seizures 

occurring between the ages of 6 months - 60 months, 

without any intracranial infections, metabolic disturbances / 

history of afebrile seizures8. Children with seizures that are 

due to a CNS infection or those children with previous 

afebrile seizures or with CNS Abnormality are not included 

under Febrile Seizures.  

 

The prevalence of febrile seizures is found to be more in the 

boys than in the girls9, 10, 11, 12, many studies show that 

febrile seizures are more common in children between 6 

months - 3 years of age with peak incidence in second year 

of life.  

 

Many studies have proven that there is an attributable factors 

of inheritance in febrile seizures, and the most common 

modes are Autosomal Dominant inheritance and Polygenic 

Multifactorial Inheritance11, 13, 14.  

 

2. Methodology 
 

This study includes 50 cases of children admitted with 

febrile seizures; admitted at Katuri medical College and 

Hospital, Guntur from November 2021 to November 2022.  

 

Study 
A thorough history was elicited, and complete physical 

examination was done, at the time of admission.  

 

Inclusion criteria:  

Neurologically normal children between 6 months to 5 years 

of age with febrile seizures occurring once or more in a 24 

hour period with an axillary temperature of more than 38°C.  

 

Exclusion criteria:  

1) Children admitted with seizures found to have CNS 

infection based on CSF analysis.  

2) Children admitted with seizures, and without fever.  

3) Children with previous neurodevelopmental 

abnormalities.  
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4) Children admitted with both febrile and afebrile seizures.  

5) Children who have received antibiotics before reaching 

the hospital.  

6) Children with chronic seizure disorder with increased 

seizure activity during febrile episodes.  

 

A thorough and detailed history was elicited and complete 

physical and general examination was done in all cases; to 

find out the focus of the fever.  

 

Investigations:  

Informed consent was taken and the following investigations 

were done in all the cases 

1) Complete blood picture.  

2) Peripheral smear examination.  

3) Serum electrolytes, blood sugar, serum calcium.  

4) Blood culture and sensitivity. (if required)  

5) Urine routine, urine microscopy and culture and 

sensitivity.  

6) Stool routine, microscopy, and culture sensitivity (If 

required).  

7) Lumbar puncture and CSF examination. (If required)  

8) Chest x - ray (if required).  

9) Neuroimaging (if required).  

 

Statistical analysis:  

The study is assessed for lab findings associated with febrile 

seizures, descriptive statistics, percentages, mean, bar 

graphs, histograms and pie charts are used to express the 

results.  

 

In the present study conducted at Department of Paediatrics 

in Katuri medical College and hospitals from November 

2021 to November 2022, 50 children between the age group 

of 6 months to 5 years with febrile seizures have been 

included. Results regarding the socio - demographic 

characteristics have been deducted and compared with 

similar studies.  

 

3. Results 
 

1) Fever 

 

The mean temperature recorded was 38.39C and all the 

cases had temperature more than 38C.  

 

2) Presence of Convulsions 

 

 Frequency Percentage 

Present 50 100% 

Total 50 100% 

 

Convulsions are present in all the cases with fever 

Peripheral smear examination 

 

 Frequency Percentage 

Microcytic hypochromic 22 44% 

Normocytic ypochromic 8 16% 

Normocytic normochromic 20 40% 

Total 50 100% 

 

In the present study, upon peripheral smear examination it 

was observed that 44% had microcytic hypochromic 

anaemia, 16% had normocytic hypochromic anaemia and 

40% had a normal peripheral smear appearance.  

 

3) Distribution of Haemoglobin 

 Frequency Percentage 

<7 17 34% 

7 - 11 31 62% 

>11 2 4% 

Total 50 100% 

Mean ± SD 8.08 ± 1.83 

 

In the present study the mean Hb observed was 8.08 ± 

1.83gm%. In majority of the cases Hb is between 7 - 11gm 

and in 34% it was <7 and in 4% of the cases hb was >11 

gm%.  

 

4) Total lecucocyte count 

 

 Frequency Percentage 

<4000 7 14% 

4000 – 11000 35 70% 

>11000 8 16% 

Total 50 100% 

 

In 70% of the cases TLC was between 4000 - 11000, in 14% 

of the cases TLC was <4000, in 16% of the cases TLC was 

>11000.  

 

5) Random Blood Sugar 

 

 Frequency Percentage 

<200 50 100% 

Total 50 100% 

 

All the cases had a RBS of >200.  

 

6) S. Calcium Distribution 

 

 Frequency Percentage 

<8.6 13 26% 

>10.3 37 74% 

Total 50 100% 

Mean ± SD 9.35 ± 0.87 

 

The Mean Serum Calcium observed in he present study was 

9.35 ± 0.87. in 26% of the cases serum calcium was <8.6, 

and in 74% of the cases serum calcium was >10.3 

 

7) Serum Electrolytes Distribution 

 Frequency Percentage 

Normal 50 100% 

Total 50 100% 

 

The levels of serum electrolytes was normal in all the cases.  

 

8) Urine Analysis 

 

 Frequency Percentage 

Pus cells 3 6% 

Normal 47 94% 

Total 50 100% 

 

Urine examination was normal in a majority (94%) of the 
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cases, and pus cells were seen in 6% of the cases.  

 

9) Neuroimaging 

 

 Frequency Percentage 

Normal 17 34% 

Not done 33 66% 

Total 50 100% 

 

In 66% of the cases CT scan was not done. In 34% of the 

cases CT scan was done and was normal.  

 

4. Discussion 
 

Fever:  

The mean temperature recorded in this present study is 

38.39°C; this study is in correlation with the study done by 

ShaikhAbdul muqeet et al., 15 with the mean temperature 

recorded to be 38.35 ± 1.9°C median temperature was 

38.5°C; and also with the study done by Vaswani R K et al., 

16 showed the mean temperature at the time of admission to 

be 38.6°C.  

 

All the 50 cases have presented with history of seizures with 

history of fever either given by the parents or recorded at the 

time of hospital admission.  

 

Evaluation:  

All cases of febrile seizures do not require extensive 

investigations and they should be tailor specific to each 

patient based on their history and clinical presentation.  

 

Routine blood examinations like complete blood picture, 

serum electrolytes, blood urea and creatinine and blood 

cultures are as such not useful for the febrile seizures 

evaluation but they help us in identifying the focus of 

infection.  

 

Other blood investigations that can be done are iron studies, 

like serum iron, serum ferritin, total iron binding capacity 

and along with haemoglobin, MCV, MCH and MCHC; Iron 

deficiency anaemia can be evaluated which has important 

correlation with febrile seizures.  

 

Complete urine examination and urine culture is done in 

cases with no other focus of infection has been established to 

rule out the urinary tract infections. In the present study, 

Pallor has been found in 32 cases (64%), decreased 

haemoglobin with decreased MCV and MCH mostly point 

towards microcytic hypochromic anaemia, which might be 

due to iron deficiency.  

 

Anaemia is the most common underlying abnormality with 

febrile seizures.  

 

The correlation of iron deficiency anaemia with the febrile 

seizures was also confirmed in the studies done by 

Papageorgiou V et al., 17 and Srinivasa S R et al., 18 

 

Another case control method of study was conducted in 

2005 by Naveed ur Rehman in Karachi to find the 

correlation between iron deficiency anaemia and febrile 

seizure and the results have found to have correlation19.  

Iron is an important micronutrient which is useful in brain 

metabolism, metabolism of the neurotransmitters and for the 

myelination of neurons which can cause a change of 

threshold in the stimulation of neurons.  

 

The major neurotransmitter that uses iron as a cofactor is 

monoamine oxidase and aldehyde oxidase.  

 

In this study, the mean haemoglobin observed was 8.08 ± 

1.83 gm% and the majority of the cases had haemoglobin in 

between 7 to 11 g/dL and in 34% of the cases it was less 

than 7gm/dl and in 4% of the cases haemoglobin was more 

than 11 g/dl. In this study, upon peripheral smear 

examination, 44% of cases had microcytic hypochromic 

anaemia, 16% had Normocytic normochromic anaemia and 

40% of the cases had a normal peripheral smear 

examination.  

 

In a similar study done by Hartfield et al., iron deficiency 

anaemia is considered as a significant risk factor for 

development of febrile seizures.20 

 

Mean total leucocyte count found in the study is 7536.58 ± 

4390.7, in 70% of the cases TLC was in between 4000 to 11, 

000 and in 14% of the cases TLC was less than 4000 and in 

16% of the cases TLC was more than 11, 000. Further when 

the role of investigations in evaluation of febrile seizures, 

have been studied the leucocyte count has been helpful in 

evaluating the aetiology of fever whether it is bacterial or 

viral.  

 

Random blood sugar:  

In all the cases, blood sugar was more than 200mg/dl; and it 

was imperative for checking the blood sugar levels when a 

case of seizures was admitted at casualty.  

 

Calcium:  

The mean serum calcium observed in the study was 9.35 ± 

0.87; in 26% of the cases, Serum calcium was less than 8.6, 

and in 74% of the cases serum calcium was more than 10.3. 

Serum sodium and potassium and serum chloride levels are 

found to be normal in all cases; this is in concordance with 

the study done by Carlos et al., where no corelation has been 

seen with biochemical abnormality attributed to febrile 

seizures.  

 

Urine and stool examination:  

Urine examination is normal in majority (94%) of the cases, 

and pus cells were seen in 6% of the cases; and in stool 

examination pus cells was seen in 3 cases (6%) and was 

normal in 4 cases (8%), not done in remaining cases 

 

Neuroimaging:  

CT scan was done in 17 cases (34%) and was found to be 

normal; it was done in cases of complex febrile seizures. CT 

scan was not done in 33 (66%) of the cases. In the study 

done by Warden R C et al., 21 abnormal CT findings were 

present in 12% of the cases and in the study done by A L 

Sulaiman AA et al., CT was normal in 60.5% of the cases 

and the main associated abnormality was found to be 

cerebral atrophy in 25.3% of the cases22.  
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5. Conclusion 
 

 Febrile seizures were more common in children of less 

than 24 months of age.  

 Febrile seizures were found to be more common in 

males.  

 Anaemia was seen in many cases of febrile seizures; 

and it was found to be of iron deficiency anaemia 

based on the peripheral smear examination however an 

association couldn‟t be made; as serum ferritin was 

required to diagnose iron deficiency anaemia and a 

large sample size was required; thus further studies are 

required in this direction for better correlation, and 

management with iron can thus help in decreasing the 

incidence of febrile seizures.  

 After a thorough history and physical examination 

laboratory investigations were directed towards the 

identification of focus of infection; serum electrolytes 

and monitoring of blood sugar along with routine 

blood Investigations were done in all cases, and there 

were no significant results.  
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