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Abstract: 
Background: Seizures are among the leading neurological emergencies in pediatric practice and contribute 
significantly to hospital admissions. Early recognition and appropriate management are essential to prevent 
complications and long-term neurological deficits. 
Objective: To analyze the clinical characteristics, etiological distribution, seizure patterns, and treatment 
outcomes in children presenting with seizures. 
Materials and Methods: A retrospective observational study was conducted at Anugrah Narayan Magadh 
Medical College & Hospital (ANMMCH), Gaya, Bihar, India over a period of 14 months (October 2024–
November 2025). Medical records of 150 children aged 1 month to 14 years admitted with seizures were reviewed. 
Demographic data, clinical presentation, investigations, treatment modalities, and outcomes were analyzed. 
Statistical analysis included descriptive and inferential methods. 
Results: Generalized seizures were the most frequent type (68%). Febrile seizures (42%) and CNS infections 
(26%) were the leading causes. A favorable outcome was observed in 88% of cases. Statistical analysis revealed 
significant association between seizure type and etiology (p<0.05). 
Conclusion: Febrile illnesses and infections remain the predominant causes of pediatric seizures. Early diagnosis 
and prompt therapeutic intervention significantly improve prognosis. 
Keywords: Pediatric seizures, febrile seizures, epilepsy, CNS infections, antiepileptic drugs. 
This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under 
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access Initiative 
(http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, provided 
original work is properly credited. 
Introduction

Seizures represent a common neurological disorder 
in children and are a frequent cause of emergency 
visits globally. Epidemiological studies suggest that 
approximately 5–10% of children experience at least 
one seizure during childhood, with peak incidence 
observed in early years of life [1]. The burden is 
particularly high in developing regions due to 
increased prevalence of infectious diseases and 
perinatal complications [2]. 

A seizure is defined as a transient disturbance of 
brain function caused by abnormal neuronal 
discharges [3]. Clinical manifestations vary widely, 
ranging from brief lapses in awareness to prolonged 
convulsive episodes. The classification of seizures 
into generalized and focal types plays a crucial role 
in diagnosis and management [4]. 

Febrile seizures are the most common seizure type 
in children, typically occurring between 6 months 
and 5 years of age and often associated with 

favorable outcomes [5]. However, non-febrile 
seizures frequently necessitate detailed evaluation to 
identify underlying etiologies such as infections, 
metabolic abnormalities, or structural brain lesions 
[6]. 

The etiological profile of pediatric seizures varies 
geographically. In low- and middle-income 
countries, infections such as meningitis and 
encephalitis contribute significantly [7]. Advances 
in neurodiagnostic tools like EEG and neuroimaging 
have improved diagnostic precision [8,9]. 

Despite improvements in care, pediatric seizures 
continue to pose challenges, especially in resource-
limited settings. This study was conducted to 
evaluate seizure patterns, causes, and management 
outcomes in children admitted to a tertiary care 
hospital. 
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Materials and Methods 

Study Design and Setting: This investigation was 
designed as a retrospective observational study 
carried out in the Department of Pediatrics at 
Anugrah Narayan Magadh Medical College & 
Hospital (ANMMCH), Gaya, Bihar, India. The 
hospital caters to both urban and rural populations 
and functions as a referral center for pediatric 
emergencies, including neurological conditions. 

Study Duration: Data were collected over a 14-
month period, from October 2024 to November 
2025. 

Study Population: The study included 150 pediatric 
patients who were admitted with seizures during the 
study period. 

Eligibility Criteria 

Inclusion Criteria 

• Children aged 1 month to 14 years. 
• Patients admitted with clinically confirmed 

seizure episodes.  
• Availability of complete medical records, 

including clinical details and treatment 
outcomes. 

Exclusion Criteria 

• Neonates aged less than 1 month. 
• Children diagnosed with psychogenic non-

epileptic events. 
• Cases with incomplete or missing essential data. 

Sample Size Consideration: All eligible cases 
meeting the inclusion criteria during the study 
period were included. A total of 150 cases were 
analyzed, ensuring adequate representation of 
different age groups, seizure types, and etiological 
categories. 

Data Collection Procedure: Data were taken from 
hospital medical records using a structured data 
collection format. The following parameters were 
recorded: 

1. Demographic Variables 

• Age  
• Gender  

2. Clinical Characteristics 

• Type of seizure (classified as generalized 
or focal)  

• Duration and presenting features (where 
available)  

3. Etiological Classification 

Based on clinical evaluation and investigations, 
seizures were categorized into: 

• Febrile seizures  

• Central nervous system (CNS) infections  
• Epilepsy syndromes  
• Metabolic causes  
• Structural brain abnormalities  
• Unknown etiology  

4. Diagnostic Investigations 

Relevant investigations were reviewed where 
available, including: 

• Electroencephalography (EEG)  
• Neuroimaging (CT/MRI brain)  
• Laboratory tests (blood glucose, serum 

electrolytes, infection markers, cerebrospinal 
fluid analysis in suspected CNS infections)  

5. Treatment Details 

Information regarding: 

• Use of antiepileptic drugs (AEDs)  
• Supportive care measures  
• Management of underlying causes (e.g., 

antibiotics for infections)  

6. Outcome Measures 

Clinical outcomes at discharge were categorized as: 

• Complete recovery  
• Recovery with complications (neurological 

deficits)  
• Mortality  

Operational Definitions 

• Febrile seizure: Seizure associated with fever 
in the absence of CNS infection in children aged 
6 months to 5 years  

• Generalized seizure: Seizure involving both 
hemispheres of the brain from onset  

• Focal seizure: Seizure originating in a specific 
brain region  

• CNS infection: Includes meningitis, 
encephalitis, and other intracranial infections 
confirmed clinically or via investigations  

Statistical Analysis: Data were analyzed using 
Statistical Package for the Social Sciences (SPSS) 
version 25.0. 

Descriptive Statistics 

• Categorical variables were expressed as 
frequency and percentage  

Inferential Statistics 

• Chi-square test was applied to assess 
associations between:  

o Seizure type and etiology  
o Etiology and clinical outcome  

• A p-value < 0.05 was considered statistically 
significant  
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Ethical Considerations 

• Approval was obtained from the Institutional 
Ethics Committee prior to commencement of 
the study  

• Patient confidentiality was strictly maintained  
• No personal identifiers were used during data 

analysis  
• As this was a retrospective record-based study, 

informed consent was waived  

Results 

A total of 150 pediatric patients with seizures were 
included in the analysis. 

1. Age Distribution 

The highest number of cases was observed in the 1–
5 years age group, indicating increased 
susceptibility in early childhood (Table 1).

 
Table 1: Age-wise distribution 

Age Group Number (n) Percentage (%) 
<1 year 30 20.0 
1–5 years 65 43.3 
6–10 years 35 23.3 
11–14 years 20 13.4 
Total 150 100 

 
2. Gender Distribution Male children constituted a larger proportion of the 

study population (Table 2).
 

Table 2: Gender distribution 
Gender Number (n) Percentage (%) 
Male 92 61.3 
Female 58 38.7 
Total 150 100 

 
3. Seizure Type Generalized seizures were the predominant clinical 

presentation (Table 3).
 

Table 3: Seizure type distribution 
Seizure Type Number (n) Percentage (%) 
Generalized 102 68.0 
Focal 48 32.0 
Total 150 100 

 
4. Etiological Distribution Febrile seizures were the most common cause, 

followed by CNS infections (Table 4).
 

Table 4: Etiology of seizures 
Etiology Number (n) Percentage (%) 
Febrile seizures 63 42.0 
CNS infections 39 26.0 
Epilepsy syndromes 21 14.0 
Metabolic causes 12 8.0 
Structural lesions 9 6.0 
Unknown 6 4.0 
Total 150 100 

 
The proportional distribution of causes is illustrated in Figure 1. 
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Figure 1: Etiological Distribution of Seizures 

 
5. Outcome Analysis Most patients had favorable clinical outcomes 

(Table 5).
 

Table 5: Clinical outcomes 
Outcome Number (n) Percentage (%) 
Complete recovery 132 88.0 
Complications 12 8.0 
Mortality 6 4.0 
Total 150 100 

 
Outcome patterns are depicted in Figure 2. 

 
Figure 2: Clinical Outcomes of Patients 
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6. Association Between Seizure Type and 
Etiology 

A statistically significant association was observed 
between seizure type and underlying etiology 
(Table 6).

 
Table 6: Seizure type vs etiology 

Etiology Generalized (n) Focal (n) Total 
Febrile seizures 55 8 63 
CNS infections 22 17 39 
Epilepsy 12 9 21 
Metabolic 7 5 12 
Structural 4 5 9 
Unknown 2 4 6 

 
• Chi-square = 10.52  
• p-value = 0.032 (statistically significant)  

This association is visualized in Figure 3.

 

 
Figure 3: Association Between Seizure Type and Etiology 

 
7. Association Between Etiology and Outcome Children with CNS infections had comparatively 

poorer outcomes (Table 7).
 

Table 7: Etiology vs outcome 
Etiology Recovery Complications Mortality 
Febrile seizures 61 2 0 
CNS infections 28 7 4 
Epilepsy 20 1 0 
Metabolic 11 1 0 
Structural 8 1 0 
Unknown 4 0 2 

 
• Chi-square = 12.84  
• p-value = 0.018 (statistically significant)  

Summary of Key Findings 

• Peak incidence in 1–5 years age group  
• Male predominance  

• Generalized seizures most common  
• Febrile seizures leading cause  
• Favorable outcome in majority  
• Significant association between seizure type 

and etiology  
• CNS infections linked with worse outcomes  
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Discussion 

The present study highlights that seizures remain a 
major pediatric neurological concern, particularly in 
early childhood. The predominance of cases in the 
1–5 year age group is consistent with earlier studies 
[10–13]. 

Generalized seizures were the most common 
presentation, aligning with findings from multiple 
pediatric cohorts [14,15]. The higher incidence in 
younger children may be attributed to immature 
brain physiology and increased susceptibility to 
febrile illnesses. 

Febrile seizures emerged as the leading cause, 
accounting for 42% of cases. This is comparable to 
global literature suggesting febrile seizures as the 
most frequent seizure type in children [16]. These 
seizures are generally benign but require 
differentiation from serious conditions. 

Central nervous system infections constituted the 
second most common cause. This underscores the 
continued burden of infectious diseases in 
developing countries [17]. Early diagnosis and 
treatment of infections are critical in preventing 
neurological complications. 

The favorable outcome observed in the majority of 
patients reflects the effectiveness of timely 
intervention and standard antiepileptic therapy [18]. 
However, complications and mortality were mainly 
associated with CNS infections and delayed 
treatment. 

The statistically significant association between 
seizure type and etiology indicates the importance of 
clinical classification in guiding diagnosis [19]. 
Advanced diagnostic tools such as EEG and 
neuroimaging further enhance accuracy [20–22]. 

Public health strategies including vaccination, 
improved sanitation, and early healthcare access can 
reduce seizure burden [23]. Comprehensive 
management involving acute stabilization, 
etiological treatment, and parental education 
remains essential [24,25]. 

Conclusion 

Pediatric seizures are predominantly caused by 
febrile illnesses and infections. Early recognition, 
appropriate investigation, and prompt management 
are crucial in improving outcomes. Strengthening 
healthcare systems and preventive strategies can 
further reduce morbidity. 

References 

1. Hauser WA, Beghi E. First seizure definitions 
and worldwide incidence. Epilepsia. 
2008;49(Suppl 1):8–12.  

2. Ngugi AK, Bottomley C, Kleinschmidt I, et al. 
Incidence of epilepsy: a systematic review and 

meta-analysis. Lancet Neurol. 2010;9(4):342–
352.  

3. Fisher RS, Acevedo C, Arzimanoglou A, et al. 
ILAE operational classification of seizure 
types. Epilepsia. 2017;58(4):522–530.  

4. Berg AT, Shinnar S. The risk of seizure 
recurrence following a first unprovoked seizure. 
Neurology. 1991;41(7):965–972.  

5. Subcommittee on Febrile Seizures. Febrile 
seizures: clinical practice guideline. Pediatrics. 
2011;127(2):389–394.  

6. Caraballo RH, Fejerman N. Pediatric epilepsy 
syndromes: classification and clinical features. 
Handb Clin Neurol. 2013;111:619–628.  

7. Idro R, Gwer S, Kahindi M, et al. The incidence 
and causes of acute seizures in children. PLoS 
One. 2008;3(8):e2852.  

8. Shinnar S, Pellock JM. Epidemiology and 
prognosis of pediatric epilepsy. J Child Neurol. 
2002;17(Suppl 1):S4–S17.  

9. Wilmshurst JM, Cross JH, Newton CR. 
Advances in epilepsy diagnosis and 
management. Lancet. 2014;383(9926):1295–
1307.  

10. Murthy JM, Yangala R. Acute symptomatic 
seizures in children. Neurol India. 
2003;51(4):492–494.  

11. Patel AD, Vidaurre J. Complex febrile seizures: 
clinical features and management. Semin 
Pediatr Neurol. 2010;17(1):21–26.  

12. Verrotti A, Latini G, Trotta D, et al. Typical and 
atypical febrile seizures. Eur J Paediatr Neurol. 
2002;6(4):181–188.  

13. Singh RD, Singhi PD. Clinical profile and 
etiology of seizures in children. Indian Pediatr. 
2007;44(6):431–436.  

14. Camfield PR, Camfield CS. Febrile seizures 
and risk of epilepsy. Epilepsia. 2015;56(5):743–
750.  

15. Hirtz D, Berg A, Bettis D, et al. Practice 
parameter: treatment of the child with a first 
seizure. Neurology. 2003;60(2):166–175.  

16. Granerod J, Ambrose HE, Davies NW, et al. 
Causes of encephalitis and seizures in children. 
Lancet Infect Dis. 2010;10(12):835–844.  

17. Trinka E, Cock H, Hesdorffer D, et al. 
Definition and classification of status 
epilepticus. Epilepsia. 2015;56(10):1515–1523.  

18. Pellock JM. Selection of antiepileptic drugs in 
pediatric practice. Semin Pediatr Neurol. 
2004;11(1):17–25.  

19. National Institute for Health and Care 
Excellence. Epilepsies: diagnosis and 
management. NICE Guideline. 2012.  

20. Wirrell EC. Predicting pharmacoresistance in 
pediatric epilepsy. Epilepsia. 2013;54(Suppl 
2):19–22.  

21. Gaillard WD, Chiron C, Cross JH, et al. 
Guidelines for neuroimaging in pediatric 
epilepsy. Epilepsia. 2009;50(9):2147–2153.  



 
  

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2961-6042 
 

Bharati et al.                                    International Journal of Current Pharmaceutical Review and Research  

3123   

22. Smith SJ. EEG in the diagnosis and 
classification of epilepsy. J Neurol Neurosurg 
Psychiatry. 2005;76(Suppl 2):ii2–ii7.  

23. World Health Organization. Epilepsy: a public 
health imperative. Geneva: WHO; 2019.  

24. Berg AT, Jallon P, Preux PM. Epidemiology of 
seizure disorders. Handb Clin Neurol. 
2012;107:3–15. 

25. Sillanpää M, Schmidt D. Long-term outcome of 
childhood epilepsy. N Engl J Med. 
2012;366(26):2522–2529.

 


