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Abstract Background: Status epilepticus (SE) is a seizure that lasts more than 30 minutesit is a common paediatric neurological 

emergency that requires immediate management. Etiology and management affects the morbidity and mortality in status 
epilepticus. Aim and Objective: To find out the determinants of immediate mortality in status epilepticus in children 
Methodology: A prospective study of 40 patients admitted in PICU for status epilepticus. Data collected for 
demographiccharacter, detailed history and clinical examination. Patient underwent all required investigations. Standard 
treatment protocol was followed by paediatricintensivist. Result and Discussion: Out of 40 patients 75% survived while 
25% died. Risk factors for higher mortality included prolonged seizure before admission, longer duration for seizure 
control, hypotension on admission and at 48 hrs. 
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INTRODUCTION 
Status epilepticus is an important disease in younger 
children. Operational treatment definition of status 
epilepticus is defined as seizure activity that lasts longer 
than 5 minutes corresponding to initiation of therapy 
during impending or early status epilepticus. 
Epidemiological studies have suggested that 4 to 8 
children per 1000 may be expected to experience an 
episode of status epilepticus before the age of 15 years.13 
and in children with first seizures, 12% present with 
convulsive status epilepticus as their first unprovoked 
seizure14 A recent systematic review of the epidemiology 
of status epilepticus suggested an incidence of 18-
20/100000 children per year15. Approximately 10-25% of 

children with epilepsy will have at least 1 episode of 
convulsive status epilepticus16. Mortality rate of status 
epilepticus is approximately 4% 10 Status Epilepticus 
before initial diagnosis of epilepsy, young age at onset 
and symptomatic etiology independently influence risk of 
subsequent episodes of status epilepticus. The longer 
status epilepticus persists, lower is the likelihood of 
spontaneous cessation, harder is it to control, higher is the 
risk of morbidity and mortality. Etiology of status 
epilepticus and clinical status at the time of presentation 
are likely predictors of outcome. There is paucity of data 
regarding early predictors of status epilepticus in India, 
especially in children. Additionally determination of risk 
factors for status may help us to understand etiology and 
help us in managing such patients effectively and thus 
improving quality of life of such children. 

 
MATERIAL AND METHODS 
This prospective observational study was conducted over 
a period of one year in a 10 bedded level III paediatric 
intensive care unit with 500 to 600 admissions per year 
which are supervised round the clock by a 
paediatricintensivist in addition to all other super-
specialists including neurologists. This study was 
approved by institutional ethics committee, written 
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informed consent was obtained from parents of the 
subjects in their own language before enrolling any 
patient in the study. There were 620 patients admitted to 
PICU during the study period out of which 40 met the 
definition of status epilepticus. 
Inclusion Criteria: Patients aged > 2 months to 14 years, 
fulfilling definition of status epilepticus as per 
international classification of epileptic seizure. 
Exclusion Criteria: Seizure activity lasting for less than 
30 minutes, Patients aged less than 2 months or more than 
14 years, Patients, where duration of seizure activity 
could not be documented with or without regaining 
consciousness or patients whose case records had no time 
specification. Data collected on admission was 
Demographic (Name, age, sex, detailed address, phone 
numbers, medical record number, admission date in PICU 
and discharge date or expired date).History details of 
origin duration progress of seizures, onset and time of 
seizures, duration and type of seizure, type of treatment 
received before arrival, referred from hospital or self, 
milestones i.e. normal or abnormal, family history of 
convulsions, birth history. Clinical data Heart rate, 
Respiratory pattern, Blood pressure (systolic, Diastolic), 
temperature, Capillary refill time, Glasgow coma scale, 
Pupillary size and reaction, detail neurological 
examination. Neurological examination done and data 
collected regarding Duration to control seizure, detailed 
neurological examination including brain stem reflexes. 
Investigation carried out in these patients were complete 
blood count, Urine Routine, CSF, serum calcium, serum 
magnesium, random blood sugar, chest x ray, serum 
electrolytes, EEG, MRI/CT, liver function tests, renal 
function tests and EEG. Patients were monitored by Heart 
rate, respiratory rate, capillary refill time, blood pressure, 
GCS. Standardised treatment protocols were implemented 
under supervision of paediatricintensivist. Etiology of 
status epilepticus was determined on basis of history, 
clinical examination and relevant laboratory 
investigations. The entire statistical analysis was 
performed using Statistical Package for Social Sciences 
(SPSS version 11.5, Inc. Chicago, USA) for MS 
windows. 
 
RESULTS 
There were 620 admissions in the pediatric intensive care 
unit during this study period which was conducted over 
one year. Out of these, 40 patients had status epilepticus 
as per the definition of international league of epilepsy. 
There were 80% children below 5 years of age and only 
20% above 5 years and males (62.5%) more than females 
(37.5%). 24 patients (60%) were from rural area and 16 
(40%) and remaining from urban area. out of the 40 
patients, 30(75%) patients survived and 10 (25%) patients 

expired. Out of the 40 patients, 30(75%) patients survived 
and 10(25%) patients expired. Out of the 30 survivors, 
36.7% patients stopped convulsing in less than 15 
minutes, 56.7% of patients in 15-30 minutes and 6.7% of 
patients in 30-45 minutes. Out of the 10 who died, only 1 
stopped convulsing in less than 15 minutes, 6 took more 
than 45min and 2 more than one hour. The seizures were 
controlled significantly early in survivors as compared to 
non-survivors (p 0.000). 
 

Table 1: Distribution of patients according to aetiology of status 
epilepticus: 

 Outcome  

Parameters Survivors N 
(%) 

Non-survivors 
N (%) P-value 

Aeitology    
Acute Symptomatic 10 (33.3) 8 (80.0) 0.081 

Febrile 8 (26.7) 0  
Idiopathic 6 (20.0) 2 (20.0)  

Progressive 
encephalopathy 1 (3.3) 0  

Symptomatic 5 (16.7) 0  
Total 30 (75%) 10 (25%)  

 
As per the aetiology, out of the 30 survivors, 33.3% of 
patients were from acute symptomatic group, 26.7% of 
patients were from febrile group, 20% of patients were 
from idiopathic group, 3.3% of patients were from 
progressive encephalopathy group and 16.7% patients 
were from symptomatic group. Out of the 10 non 
survivors, 80% of patients were from acute symptomatic 
group and 20% of patients were from idiopathic group, 
however these differences did not reach statistical 
significance. 

Table 2: Determinants for immediate mortality in se 
 Outcome  

Parameters Survivors N% Non-survivors N% P-value 
Age (years) $ 2.0 (0.5-12.0) 2.5 (0.5-10.0) 0.569 

Sex Male 16 (53.3) 9 (90.0) 0.038 
Female 14 (46.7) 1 (10.0)  

Referral status    
Self 9 (30.0) 2 (20.0) 0.696 

Hospital 21 (70.0) 8 (80.0)  
Abnormal Blood Pressure    

On admission 3 (10.0) 10 (100.0) 0.000 
After 48 hours 0 7 (70.0) 0.000 

Ventilation given 8 (26.7) 10 (100.0) 0.000 
Treatment Protocol    

Step I 26 (86.7) 0 0.000 
Step II (step I plus midazolam) 3 (10.0) 6 (60.0)  
Step III (stepII plus Thiopental) 1 (3.3) 4 (40.0)  

$- median value (minimum- maximum) 
Table II shows univariate analysis to determine the risk 
factors for mortality. Risk factors for higher mortality 
included prolonged seizure before admission (p 0.047), 
longer duration for seizure control (p 0.000), hypotension 
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on admission (p 0.000) and at 48 hrs (p 0.000), need for 
ventilation (p 0.000), and male gender (0.038). This table 
also shows that those who could not get controlled just 
with initial steps of protocol in the form of lorazepam and 
phenytoin had lower mortality. Younger age and type of 
referral did not significantly affect the outcome. 
Cerebrospinal spinal fluid (CSF) examination was 
routinely done in all patients after initial stabilization and 
adequate precautions for raised intracranial pressure. 
(prior imaging, guarded lumbar puncture, mannitol 
infusion). Only 10 patients had abnormal CSF, in which 3 
patients had bacterial meningitis; 2 had tubercular 
meningitis and 5 had viral meningitis. Viral antibodies 
was requested to look for Herpes simplex infection, 
japenese encephalitis. PCR was also used to suggest 
diagnosis in Tubercular meningitis, Herpes simplex 
infection. CT/ MRI was done in 29 patients, out of which 
14 (60.8%) of patients had abnormal imaging. 
Commonest findings were: encephalitis, global hypoxia, 
infarcts, cerebral edema, acute disseminated 
encephalomyelitis. Out of the 11 patients in whom 
imaging was not done, 8 were febrile status and in 3 
patients, imaging could not be done due to non 
affordability. EEG was done in 30 patients, out of which 
11 (64.7%) of patients had abnormal EEG`s. Commonest 
abnormal findings on EEG were: generalized slow wave 
activity, focal slowing, diffuse high voltage slow wave 
activity. 
 
DISCUSSION 
Younger patients were more(80%) affected in our study. 
Gulati et al3 observed 56% patients were below 5 years of 
age, Hussain et al4 observed 55% patients were less than 
5 years of age. Male predominance is also seen in studies 
by Gulati et al3 and by Hussain et al12 Risk factors for 
higher mortality included prolonged seizure before 
admission (p 0.047), longer duration for seizure control (p 
0.000), hypotension on admission (p 0.000) and at 48 hrs 
(p 0.000), need for ventilation (p 0.000), and male gender 
(0.038).Similar to our study Gulati et al3 have reported 
that more than 45 minutes of persistent seizures, 
hypotension, time taken to control seizures were the risk 
factors for mortality. It is well known that prolonged 
convulsion leads to neuronal death. Due to persistent 
seizures, the excited neurons release glutamate. This 
glutamate is the primary excitatory neuro transmitter 
which binds to several neuronal receptors including the 
N-methyl-D- aspartate receptor. There is also calcium 
influx which causes further depolarization and which 
perpetuates seizures. Due to this, the cellular environment 
is affected which causes neuronal injury and death. Out of 
the 40 patients 18 (45%) patients required mechanical 
ventilation, of which 8 survived. This was almost same to 

the study done by Gulati et al3, wherein 19 patients 
(63.3%) of the 30 required mechanical ventilation and out 
of which 10 survived. In the study by Hussain et al 12, 19 
(13.8%) of the 137 patients required mechanical 
ventilation. The overall mortality was 25%. Gulati et al3 
have reported mortality of 30% while another elegantly 
done but retrospective study by Hussain et al 12 shows no 
mortality at all. These striking differences between our 
study and Hussain et al are probably due to several 
reasons. This study had 18% with acute symptomatic 
while we had 45% with acute symptomatic. Acute 
symptomatic group includes patients with etiologies such 
as viral encephalitis, bacterial meningitis, ADEM, 
tuberculosis, rickettsial encephalitis etc. Some of these 
diseases such as bacterial meningitis, tuberculosis, 
rickettsial encephalitis are known to have poor outcomes, 
and these underlying diseases dictate the outcome than 
epilepsy itself. Additionally our study has smaller 
numbers as compared to Hussainet al12. Logroscino et 
al57 reported 1% mortality(2/37) in age group of 1-19 
years. They studied risk factors as a whole but did not 
analyse risk factors in pediatric age group as it was 
mainly an adult based study. Amongst our patients 72.5% 
patients were referred while Hussain et al12 have shown 
that 59%of their patients received some kind of rescue 
therapy which is similar to our study. However in spite of 
receiving some kind of rescue therapy, many patients 
came from distant and remote places (Table I) 
unaccompanied by doctors, not in an ambulance, without 
oxygen and IV access during transport. And this fact 
perhaps reflects in hypotension in 32.5% of our patients. 
 
CONCLUSION 
Controlling seizures very aggressively without losing a 
single minute in the first golden hour is clearly a priority. 
Transport facilities clearly need a lot of improvement in 
this country. This certainly requires ICU facilities too. A 
pragmatic approach would probably be developing level I 
or level II PICU in every Primary Health Centre.  
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