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ABSTRACT

Background: Status epilepticus (SE) is a common pediatric neurological emergency
associated with significant morbidity and mortality. Early identification of etiological factors

and predictors of outcome is essential for improving patient management and prognosis.

Material and Methods: A prospective observational study was conducted over six months
among 150 children aged 1 month to 14 years admitted with status epilepticus at a tertiary care
hospital. Demographic characteristics, clinical features, etiological factors, treatment
requirements, complications, and outcomes were recorded and analyzed using standard

statistical methods.

Results: Of the 150 patients, 85 (56.7%) were males and 77 (51.3%) belonged to the 1-5 years
age group. Fever was the most common associated symptom (48%), while generalized tonic-
clonic seizures were observed in 110 (73.4%) patients. Infective causes constituted the leading
etiology (31.3%), followed by secondary epilepsy associated with cerebral palsy (20.7%).
Benzodiazepines alone controlled seizures in 76 (50.7%) patients. Standard SE, refractory SE,
and super-refractory SE were observed in 78%, 21.3%, and 0.7% of cases, respectively.
Mechanical ventilation was required in 6.8% of standard SE cases, 37.5% of refractory SE
cases, and the single super-refractory SE case. Mortality increased with seizure duration,

reaching 50% in seizures lasting more than 60 minutes. Metabolic etiologies had the highest
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mortality rate (18.2%). Overall, 132 (88%) patients were discharged, 13 (8.7%) died, and 5

(3.3%) left against medical advice or were referred.

Conclusion: Status epilepticus predominantly affects younger children, with infective
etiologies being the most common cause. Prolonged seizure duration, metabolic causes, and
refractory forms of SE are associated with poorer outcomes and higher mortality. Prompt

recognition and aggressive management remain crucial for improving survival.

Keywords: Status epilepticus, children, seizures, etiology, refractory status epilepticus,

mortality.
INTRODUCTION

Status epilepticus (SE) is one of the most serious neurological emergencies encountered in
pediatric practice and requires immediate recognition and treatment to prevent permanent
neurological injury and death. Contemporary definitions describe SE as a condition resulting
from failure of the mechanisms responsible for seizure termination or from initiation of
mechanisms that lead to abnormally prolonged seizures. Persistent seizure activity can produce
significant systemic and neurological complications, making timely intervention crucial for

favorable outcomes [1,2].

The incidence of SE is highest during childhood, particularly in children younger than five
years of age. Pediatric SE contributes substantially to hospital admissions, intensive care
utilization, and healthcare expenditure. Despite advances in critical care and antiepileptic
therapy, SE continues to be associated with considerable morbidity, including cognitive
impairment, developmental delay, and long-term neurological sequelae, especially in

prolonged and refractory cases [2,3].

The etiological spectrum of pediatric SE is broad and varies according to age, geographic
region, and underlying disease burden. Acute symptomatic causes such as central nervous
system infections, metabolic disturbances, and febrile seizures remain important contributors
in developing countries, whereas epilepsy-related causes and structural brain abnormalities are
frequently reported in tertiary care settings. Identification of the underlying etiology is essential

because it influences therapeutic decisions and prognosis [3,4].
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Management of pediatric SE has evolved considerably over recent years with the development
of standardized treatment algorithms emphasizing early administration of benzodiazepines
followed by second-line antiseizure medications. Nevertheless, a significant proportion of
patients progress to refractory status epilepticus (RSE) or super-refractory status epilepticus
(SRSE), conditions associated with increased need for intensive care support, mechanical

ventilation, prolonged hospitalization, and higher mortality rates [2,5].

Several studies have identified factors such as prolonged seizure duration, underlying etiology,
delayed treatment initiation, and refractory seizure activity as important determinants of
outcome. However, variations in clinical presentation and etiological patterns across different
populations necessitate region-specific data to improve management strategies and resource

allocation [4,6].

The present study was therefore undertaken to evaluate the demographic characteristics,
clinical profile, etiological factors, treatment requirements, and outcomes of pediatric patients

presenting with status epilepticus at a tertiary care center.

MATERIALS AND METHODS

This prospective observational study was conducted in the Department of Pediatrics at a tertiary
care teaching hospital. The study aimed to evaluate the clinical profile, etiological factors, and

outcomes of pediatric patients presenting with status epilepticus.

All children aged between 1 month and 14 years who were admitted to the pediatric ward with
a diagnosis of status epilepticus during the study period were included in the study. Consecutive

eligible patients were enrolled after admission.

On presentation, all patients underwent immediate stabilization and management in accordance
with the institutional protocol for status epilepticus. Vital parameters, including temperature,
heart rate, respiratory rate, blood pressure, and oxygen saturation, were recorded at the time of
admission. A comprehensive neurological assessment was performed either at admission or
following initial stabilization, once the effects of sedative or anticonvulsant medications had

sufficiently subsided to permit an accurate examination.

Data were collected prospectively using a structured predesigned proforma. Information

regarding demographic characteristics, clinical presentation, past medical history, seizure-
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related details, and findings on physical and neurological examination was documented.
Relevant laboratory and radiological investigations performed as part of routine patient care
were recorded. Patients were monitored throughout their hospital stay, and any complications

arising during treatment were noted.

The primary outcome measures included the clinical status at discharge and in-hospital
outcome. Outcomes were categorized as discharged, discharged against medical advice
(DAMA), or death. The occurrence rate of status epilepticus was determined in relation to the

total number of pediatric admissions during the study period.

All collected data were compiled, tabulated, and analyzed using standard statistical methods.
Descriptive statistics were used to summarize demographic and clinical variables. Categorical
variables were expressed as frequencies and percentages, while continuous variables were
presented as mean + standard deviation or median with range, as appropriate. Results were

presented using tables and charts wherever necessary.

RESULTS

The study included 150 pediatric patients diagnosed with status epilepticus. Among them, 85
(56.7%) were males and 65 (43.3%) were females. The largest proportion of patients belonged
to the 1-5 years age group (51.3%), followed by 510 years (24.7%), 1 month—1 year (16%),
and more than 10 years (8%) (Table 1).

Regarding clinical presentation, fever was the most common associated symptom, observed in
72 patients (48%). Other frequently reported symptoms included altered sensorium in 23
(15.3%), cough and cold in 19 (12.7%), vomiting and respiratory distress in 14 patients each
(9.3%), and diarrhoea in 11 patients (7.3%). Generalized tonic-clonic seizures (GTCS)
represented the predominant seizure type, accounting for 110 cases (73.4%). Focal seizures
were observed in 35 patients (23.3%), while generalized tonic seizures, myoclonic seizures,

and absence seizures were relatively uncommon (Table 2).

Analysis of etiological distribution across age groups demonstrated that infective causes were
the leading etiology, accounting for 47 cases (31.33%). Secondary epilepsy associated with
cerebral palsy was identified in 31 patients (20.67%), while complex febrile seizures and
primary epilepsy each contributed 22 cases (14.67%). Metabolic causes accounted for 11 cases

(7.33%), and other etiologies were observed in 17 patients (11.33%). Infective etiologies
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predominated in children aged 5—10 years and those older than 10 years, whereas secondary

epilepsy and complex febrile seizures were more common in younger age groups (Table 3).

With respect to treatment requirements, benzodiazepines alone were sufficient in 76 patients
(50.7%). First-group antiepileptic drugs were required in 41 cases (27.3%), while 27 patients
(18%) required second-group antiepileptic agents. Midazolam infusion was administered in 5
patients (3.3%), and only one patient (0.7%) required anesthetic agents. Standard status
epilepticus was observed in 117 patients (78%), refractory status epilepticus in 32 (21.3%), and
super-refractory status epilepticus in one patient (0.7%). Mechanical ventilation was required
in 8 patients (6.8%) with standard status epilepticus, 12 patients (37.5%) with refractory status

epilepticus, and the single patient with super-refractory status epilepticus (Table 4).

A clear association was observed between prolonged seizure duration and mortality. No deaths
occurred among patients with seizure duration of 5—10 minutes, whereas mortality increased
progressively to 4.1% in seizures lasting 11-30 minutes, 17.3% in seizures lasting 31-60
minutes, and 50% in seizures persisting beyond 60 minutes. Among etiological categories,
metabolic causes demonstrated the highest mortality rate (18.2%), followed by infective causes
(12.7%), while febrile and primary epileptic etiologies showed the lowest mortality (2.2%).
Mortality rates were relatively similar across different age groups, ranging from 8.1% to 8.9%

(Table 5).

Outcome analysis revealed that 132 patients (88%) were successfully discharged, while 13
patients (8.7%) expired and 5 patients (3.3%) either left against medical advice or were referred
elsewhere. Patients with standard status epilepticus had the most favorable outcomes, with a
discharge rate of 92.3% and mortality of 5.1%. In contrast, refractory status epilepticus was
associated with a lower discharge rate (75%) and higher mortality (18.8%). The single case of
super-refractory status epilepticus resulted in death, yielding a mortality rate of 100% for this
category (Table 6).

Table 1: Demographic Profile of Patients with Status Epilepticus (n=150)

Characteristic Sub-category Number of Patients (%)
Gender Male 85 (56.7%)

Female 65 (43.3%)
Age Group 1 month — 1 year 24 (16%)

1 year — 5 year 77 (51.3%)

5 year — 10 years 37 (24.7%)
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\ >10 years

| 12 (8%)

Table 2: Clinical Presentation and Seizure Classification

Clinical Feature Category Number of Patients (%)
Associated Symptoms | Fever 72 (48%)
Altered Sensorium 23 (15.3%)
Cough & Cold 19 (12.7%)
Vomiting / Respiratory Distress 14 each (9.3%)
Diarrhoea 11 (7.3%)
Seizure Type GTCS 110 (73.4%)
Focal (Aware & Unaware) 35 (23.3%)
Generalised Tonic 3 (2%)
Myoclonic / Absence 1 each (0.6%)

Table 3: Correlation Between Etiology and Age Groups

Etiology 1m —1yr | 1yr — Syr | Syr — 10yr | >10yr | Total (%)

Infective 05 16 17 09 |47 ((31.33%)
Secondary Epilepsy (CP) 03 21 07 00 | 31(20.67%)
Complex Febrile Seizure 06 14 02 00 |22 (14.67%)
Primary Epilepsy 00 11 08 03 | 22(14.67%)
Metabolic 08 02 01 00 11 (7.33%)
Others 02 13 02 00 | 17(11.33%)
Total 24 77 37 12 | 150 (100%)

Table 4: Treatment Requirements and Mechanical Ventilation by SE Type

Parameter Category n=150 Mechanical
(%) Ventilation

3£:§iremen ts Benzodiazepines 76 (50.7%) | —
Ist Group Anti-epileptics 41 (27.3%) | —
2nd Group Anti-epileptics 27 (18%) | —
Midazolam Infusion 5 (3.3%) —
Anaesthetic Agents 1 (0.7%) —

Severity Support Standard SE 117 (78%) | 8 (6.8%)
Refractory SE (RSE) 32 (21.3%) | 12 (37.5%)
(Ssullzggefmcwry SEl107%) | 1(100%)

Table 5: Risk Factors and Predictors of Mortality (Total Deaths = 13)

Risk Factor Category Total Patients Mortality (%)
Seizure Duration 5 — 10 minutes 24 0 (0%)
11 — 30 minutes 72 3 (4.1%)
31 — 60 minutes 52 9 (17.3%)
>6(0 minutes 2 1 (50%)
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Etiology Metabolic 11 2 (18.2%)
Infective 47 6 (12.7%)
Others / CP 48 4 (8.3%)
Febrile / Primary 44 1 (2.2%)
Age 1 month — 5 years 101 9 (8.9%)
5—10 years 37 3 (8.1%)
>10 years 12 1 (8.3%)
Table 6: Clinical Outcomes and Severity Correlation
Severity Type Discharged Expired (Mortality) DAMA / Referred
Standard SE 108 (92.3%) 6 (5.1%) 3 (2.6%)
Refractory SE 24 (75%) 6 (18.8%) 2 (6.2%)
Super Refractory SE 0 (0%) 1 (100%) 0 (0%)
Overall (n=150) 132 (88%) 13 (8.7%) 53.3%)

DISCUSSION

Status epilepticus (SE) in the pediatric population represents a time-sensitive neurological
emergency with significant morbidity and mortality. In the present study, children aged 1
month to 14 years were evaluated, with the majority belonging to the 1-5-year age group.
Similar age distribution has been reported in large epidemiological studies, which consistently
demonstrate a higher incidence of SE in early childhood due to increased susceptibility to

febrile and infectious etiologies [7].

Male preponderance observed in this study is consistent with previously published pediatric
SE cohorts, suggesting a slightly higher vulnerability in males, although the underlying
mechanism remains unclear and may be related to genetic and hormonal influences [8].
Generalized tonic-clonic seizures were the most frequent clinical presentation, aligning with
multicenter pediatric SE registries where convulsive SE remains the dominant subtype at

presentation [9].

Infective etiologies were the leading cause of SE in the present study. This pattern is
particularly relevant in developing regions where central nervous system infections continue
to contribute substantially to acute symptomatic seizures. Recent literature emphasizes that
despite vaccination programs and improved antimicrobial therapy, infections remain a major
determinant of pediatric SE burden in low- and middle-income countries [10]. Secondary
epilepsy associated with cerebral palsy was another important contributor, reflecting the

chronic neurological vulnerability in this subgroup.
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Regarding management, more than half of the patients responded to benzodiazepines,
consistent with current international guidelines recommending them as first-line therapy.
However, a significant proportion required escalation to second-line antiepileptic drugs and
continuous infusion therapy. The proportion of refractory and super-refractory SE in this study
(approximately 22%) is comparable to contemporary intensive care-based studies, which report

refractory SE rates ranging from 20-30% [11].

Mechanical ventilation requirement increased significantly in refractory and super-refractory
SE, highlighting the need for intensive care support in severe cases. Similar findings have been
documented in pediatric critical care studies, where respiratory compromise and need for

sedation are major predictors of ICU admission and prolonged hospitalization [12].

Mortality in the present study was strongly associated with prolonged seizure duration and
metabolic etiologies. This is in agreement with recent evidence indicating that seizure duration
beyond 30-60 minutes is independently associated with worse neurological outcomes and
increased mortality risk [13]. Metabolic causes, although less frequent, carried the highest
mortality, reflecting the severity of systemic derangements and delayed reversibility in such

conditions.

Overall mortality in this study (8.7%) is comparable to recently reported pediatric SE outcomes
from tertiary centers, where mortality ranges between 5% and 15% depending on case mix and
ICU availability [14]. Early identification, rapid initiation of treatment, and etiological

management remain the cornerstone of improving outcomes in pediatric SE.

CONCLUSION

Status epilepticus remains a significant neurological emergency in the pediatric population,
with the highest burden observed among children aged 1-5 years. Generalized tonic-clonic
seizures were the most common presentation, while infective disorders constituted the leading
etiological factor. Although most patients achieved favorable outcomes with timely treatment,
prolonged seizure duration, metabolic and infective etiologies, and progression to refractory or
super-refractory status epilepticus were associated with increased mortality and need for
intensive supportive care. Early recognition, prompt seizure control, and appropriate
management of the underlying cause are essential to improve clinical outcomes and reduce

morbidity and mortality in children with status epilepticus.
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