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Abstract 

Objectives: We conducted this research to characterise the clinical-etiological profile of 

children with status epilepticus (SE) who are younger than 12 years old, as well as to 

investigate the risk factors and underlying causes of RSE, the course of the condition at the 

end of the hospital stay, and indicators of a good or bad outcome in SE. 

Materials and Methods: This hospital-based prospective observational study is conducted 

from April 2022 to January 2023 in a paediatric intensive care unit of a tertiary care referral 

hospital in Bihar, India. The study included 111 youngers than 12-year-olds who were 

admitted in a row with SE. The principal investigator gathered and entered the data regarding 

the parameters in a standardised proforma after thorough review and necessary inquiries. The 

final result was documented after the patient's hospital stay. The acquired data were evaluated 

to find important variables that might predict the result and the risk factors for RSE. 

Results: After infancy, the age period of 1-6 years was reported to have the highest 

prevalence of SE. Boys made up 51.4% of cases while girls made up 48.6%. 

Meningoencephalitis and febrile status were the two most frequent causes of status. Anaemia 

was revealed to be a risk factor (odds ratio=8.68) and to be strongly linked with RSE (pvalue 

=0.001). 9 (8.1%) of the kids died. Significantly, an adverse outcome was seen more 

frequently in children who remained pain responsive or unresponsive 6 hours following 

seizure control (p value 0.01). The advancement of RSE and worse result were substantially 

linked with delaying the administration of the first anti-epileptic drug (AED). 

Conclusion: We discovered that RSE was substantially linked with anaemia and a delay in 

the use of the first AED. Additionally, there was a strong correlation between poor outcomes 

and kids who were still in pain or unresponsive 6 hours following seizure control. 

Keywords: anaemia, antiepileptic, febrile status, meningitis, mortality 

Introduction 

Although there have been improvements in therapy, status epilepticus (SE) is still the most 

frequent neurological emergency in children and is linked to high morbidity and death [1, 2]. 

Most status cases that are referred to a tertiary care facility are on the severe end of the range. 

Therefore, information from admissions to the Paediatric Intensive Care Unit (PICU) for SE 

may offer some insight into the factors that influence how severe SE is and make it easier to 

devise effective ways to lessen severity. Despite this, studies on admissions to PICU for SE 

in children are rare. Risk factors associated with refractory status epilepticus (RSE) are less 

clearly known in children. Also, most of the data about RSE is from developed countries and 
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from epidemiological studies that included all types of SE (abortive and refractory) or 

combined data on adults and children [3, 4]. 

 

Materials and Methods 

For a year, from April 2022 to January 2023, we conducted prospective observational 

research of all consecutive children up to the age of 12 who were admitted with status 

epilepticus to the paediatric intensive care unit (PICU) at a tertiary care referral facility in 

Bihar, India. Babies (less than one month old) were not included. 

 

Refractory seizures are characterised as seizures that continue even after receiving two 

suitable anticonvulsants at a suitable dosage [7–10]. Super-refractory seizures are those that 

last for 24 hours or longer after the start of anaesthesia, including situations where the status 

epilepticus recurs after the anaesthesia is reduced or stopped [8, 11]. The term "febrile status 

epilepticus" refers to status epilepticus in a kid who also fits the criteria for a febrile seizure 

and is between the ages of 1 month and 5 years [12]. 

 

Age groups were broken down into 0–1 year, 1–6 year, and 6–12-year categories. This was 

done in order to compare the age range in which febrile seizures are most prevalent and to 

take into account the literature's claim that babies had a greater prevalence of status (1-6 

years). Data were examined and entered after rigorous inspection and the necessary blood 

tests. An investigation of the cerebrospinal fluid (CSF) was performed on a febrile youngster 

after stabilising him or her and ruling out increased intracranial pressure.  

 

CSF examination was also done in infants less than 6 months as signs of meningitis may not 

be clearly demonstrated in this age group and fever also may not be present. Computed 

Tomography (CT) /Magnetic Resonance Imaging (MRI) were done in all cases depending on 

child’s condition. All children with RSE were subjected to ElectroEncephaloGraphy (EEG). 

Sensorium was assessed based on AVPU scale (A-alert, V-verbal, P-pain responsive, 

Unresponsive). 

 

Standard treatment recommendations were used to address seizures [13]. Any difficulties that 

developed following the administration of AEDs were regarded as drug-related issues. At the 

conclusion of the hospital stay, the final diagnosis and outcome were reported. clearance 

from the institution's ethical committee was obtained. The guardians provided written 

informed permission in both the local language and English. There were no additional costs 

for the patient. 

 

Statistical Analysis 

Data were entered into Microsoft Excel Sheet-2013 utilising the prestructured proforma to 

collect data. Software from the Statistical Package for Social Sciences was used for the 

analysis (IBM SPSSv24). The mean and SD of quantitative variables and the proportions of 

categorical variables were used to summarise them. Chi square test and Independent T-tests 

were used to evaluate the significance of associations between categorical and continuous 

variables, respectively. Pvalue of 0.05 or above was deemed significant. By using univariate 

analysis, the odds ratios and 95% confidence intervals for each dichotomous variable were 

calculated. 
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Results 

During the study period, a total of 111 kids who met the inclusion requirements were enrolled 

(n=111). 51.4% of the subjects, or 57, were boys. 9 months was the youngest age analysed, 

while 12 years was the oldest. The majority (53) of the kids were between the ages of 1-6 

(47.7%), followed by 0–44 (39.6%). Mean age was 2.9 years with standard deviation of 3.03. 

80 (72.1%) had Generalized Tonic Clonic Seizures (GTCS), 21 (18.9%) had focal seizures, 

and10 (9%) started as focal and progressed to GTCS. 41 (36.9%) had past history of seizures, 

of which 20 (48.8%) were febrile and 21 (51.2%) afebrile. 61 (54.9%) of the total 111 

subjects had family history of seizures, of which majority 47 (77%) had family history of 

febrile seizures. 

 

80 children (72%), from both government and private primary and secondary care hospitals, 

were referred. 75 (93.8%) of the kids who were referred received their first dosage of AED 

from the hospital that sent them. 81 status cases (72.9% of the total) were refractory, while 5 

instances (4.5% of the total) were highly refractory.  

 

Refractory status was more common in boys, with age group up to 6 years but the association 

was not significant (p-value=0.304). Investigations done are summarized in Table 1. We also 

found that there is no significant association of refractory status with history of birth 

asphyxia, development delay, past history or family history of seizures, raised C-Reactive 

Protein (CRP) or abnormal brain imaging (Table 2). 

 

Based on the AVPU scale, the sensorium was evaluated. The majority of children became 

verbal within six hours of seizure control, with 53 (47.7%) becoming verbal, 17 (15.3%) 

becoming aware, 39 (35.1%) remaining pain responsive, and 2 (1.8%) remaining 

unresponsive. Anemia was shown to be a risk factor for status turning refractory (odds 

ratio=8.68) and we identified a significant link between refractory status and it (p 

value=0.001) (Table 2). Raised CRP was significantly associated with meningitis than febrile 

status (p value=0.07). EEG was done for 105(94.5%) children with status.  

 

This included all children with RSE. In some cases, EEG could be done only after status was 

controlled. 35 (83.3%) of children with abnormal EEG had refractory status and the p 

value=0.05. MRI abnormalities detected were cortical hyperintensities seen in 12 children 

with meningoencephalitis (including 2 with Herpes Simplex Virus (HSV) encephalitis, while 

other children with Central Nervous System (CNS) infections had normal brain imaging. 

 

In terms of the final diagnosis, meningoencephalitis was the most common in 51 (45.7%) 

cases, followed by febrile status in 24 (21.6%). Meningoencephalitis-20 (24.6% of RSE) and 

febrile status 35 (43.2% of RSE) were shown to be the two most frequent causes of RSE. 2 

children had HSV encephalitis, 8 had CSF culture proven meningitis and others had 

presumed encephalitis. Autoimmune encephalitis and intracranial bleed were the least 

common causes. 

 

Table 1: Laboratory profile of children with Status Epilepticus 

 No of Cases( n) Proportion of Cases(%) 

Anemia 33 29.7 

Leucocytosis 44 39.6 

Leucopenia 7 6.3 

Thrombocytopenia 7 6.3 
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CRP 37 33.3 

Hypoglycemia 6 5.4 

Hyperglycemia 2 1.8 

Hypocalcemia 2 1.8 

Hyponatremia 12 10.8 

Hypomagnesemia 0 0 

Acute Kidney Injury 6 5.4 

Abnormal liver function tests 8 7.8 

INR 8 7.8 

Abnormal Brain Imaging 30 29.7 

Abnormal EEG 42 37.8 

 

Table 2: Factors associated with refractory status, including final outcome at discharge 

Variable Refractory 

n 

Non refractory 

n 

Gender Boys 44 13 

Girls 37 17 

Age group <_1yr 36 8 

1yr to 6 yrs 37 16 

6 yrs to 12 yrs 8 6 

Duration of seizures before 1
st
 AED Less than 30 minutes 63 28 

More than 30 minutes 18 2 

Anaemia Present 31 2 

Absent 50 28 

CRP Raised CRP 31 6 

Normal CRP 50 24 

Brain Imaging Abnormal 24 6 

Normal 51 20 

EEG Abnormal 35 7 

Normal 42 21 

Final outcome Unfavorable outcome 21 3 

Favorable outcome 60 27 

 

During their stay in the PICU, 25 (22.5%) children needed mechanical ventilation. At 

discharge, the kids were divided into those who had positive results (returned to baseline or 

normal) and those who had negative results (new FND or death). We discovered that 87 

people (78.4%) had favourable results, while 24 people (21.6%) had unfavourable results. 

There were 9 fatalities (8.1%). Children who were still responsive to pain or unresponsive 6 

hours after seizure control had a worse prognosis more frequently. This correlation had a 

significant p value of less than 0.01. Also, more children with unfavourable outcome (21 out 

of 24 ie 87.5%) had refractory status than children with favourable outcome (60 out of 87 ie 

68.9%) (p value=0.07). 

Before referral, lorazepam was the most frequently administered first AED. Only 3 (2.7%) 

individuals took midazolam as their first AED, while 54 (48.6%) used lorazepam and 51 

(45.9%) used diazepam. Lorazepam was the most common 1st AED given from the centre of 

study. 2nd AED given from centre of study was fosphenytoin followed by levetiracetam. Of 

the children with refractory status, maximum- 54 of 81 (66.6%) were controlled with 

levetiracetam. Other AEDs which were used in our PICU were Phenobarbitone, Valproate, 
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Thiopentone, Midazolam infusion and Lacosamide. Maximum number of AEDs for seizure 

control was 9 drugs used for 1 child with idiopathic cause. 

 

16 of the 91 children who received their first AED within 30 minutes of their seizures had a 

poor result at discharge, making up 63 of the 91 (69.2%) children who had refractory 

seizures. In contrast, 8 of 20 patients (40%) had a poor result at discharge (p value = 0.02) 

and 18 of 20 (90%) who took the first AED late (after 30 minutes) experienced refractory 

seizures (Table 2). Duration between 1st and 2nd AED was not found to significantly affect 

refractoriness (p value < 0.07). 

 

Discussion 

The majority (51.4%) of the 111 children with status epilepticus that we evaluated were boys. 

The age group 1-6 years (47.7%) was shown to be most affected, followed by infancy 

(47.7%). (39.6). The prevalence of convulsive status epilepticus is higher in younger age 

groups, according to a number of studies. This could be because acute symptomatic reasons 

are more common in this age group and because the developing brain is more prone to 

seizures [16, 17]. More than 90% subjects belonged to lower socioeconomic group, which 

may be due to the fact that the centre of study provides free care to children under various 

schemes sanctioned by the government.72% of children were referred from other peripheral 

hospitals. Except 5(6.2%) of the referred children, others (93.8%) had been referred after 

administration of 1st AED. 

 

The majority of kids in our study (72.9%) advanced to RSE. This might be as a result of the 

fact that in our investigation, the length of the seizures was not used to define RSE. The same 

criteria of refractory status were utilised as ours in a two-year multi-center study conducted in 

the United Kingdom (Tully et al.) [18]. Less children were categorised as having RSE in 

trials where the extra requirement of lasting longer than 60 minutes was included in the 

criterion [19]. The most common cause of status in our study was febrile status (45.9%) 

followed by meningoencephalitis (21.6%). Most common etiology in RSE also came out to 

be febrile status followed by meningoencephalitis. In literature also, concordant with our 

study, most common cause of status epilepticus in children, especially less than 6 years age, 

is found to be febrile status. Younger children are more prone for febrile status and acute 

symptomatic etiology while older children are more likely to have remote or cryptogenic 

causes [16, 18]. In some studies, children with febrile status were included in the acute 

symptomatic group while in some other studies, these children were analysed separately 

because of lack of direct CNS involvement in febrile seizures [20]. 

 

Evidence from the literature supports the findings of our study that children with refractory 

status had worse outcomes and higher mortality than those with abortive status [20, 21]. We 

also discovered that children who remained pain responsive or unresponsive 6 hours 

following seizure control had a worse prognosis more frequently. The significance of this 

connection was 0.01 (p value). More studies are warranted to use this as a criterion for 

predicting unfavourable outcome in status epilepticus. We found that, though majority of our 

children had received 1
st
 AED from referral centre, delay in receiving the 1

st
 AED 

significantly caused refractory seizures and unfavourable outcome at discharge. This delay 

was in majority of cases the time taken in travelling the distance from the patient’s homes to 

the nearest health care facility and then to our hospital. 
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Several pieces of evidence indicate that prompt AED delivery from the referring centre and 

minimising delays in treatment commencement greatly improved result [22, 23]. Evaluation, 

care, and transportation of the critically sick kid to the proper facility are all significantly 

impacted by poorly planned pre-hospital services [23, 24]. We found that there is significant 

association between anaemia (in 93.9%) and refractory status. Anaemia was found to be risk 

factor for status becoming refractory (odds ratio = 8.68). We also found that raised CRP was 

significantly associated with meningitis (70.8%) than febrile status (16%) (p value<0.01). 

Other studies on RSE have not explored these parameters in blood investigations and more 

studies are required to validate the same. 

 

Conclusion 

Refractory status is not significantly correlate with developmental delay, prior or family 

history of seizures, elevated CRP, or abnormal brain imaging. Meningoencephalitis and 

febrile state were the two most frequent causes of SE and RSE. The progression to refractory 

status and subsequent adverse outcome were substantially linked with delaying the 

administration of the initial anti-epileptic medication. This was mainly due to time taken by 

the patient to reach the nearest health centre, which lends great importance in strengthening 

the prehospital care and first aid measures. Anaemia was significantly associated with 

refractory status (p value = 0.001) and was found to be a risk factor (odds ratio = 8.68). 

Unfavourable outcome was more commonly associated with those children who remained 

pain responsive or unresponsive 6 hrs after seizure control. This association was significant 

(p value<0.01). 
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