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ABSTRACT – Aim. Status epilepticus is a neurological emergency with sig-
nificant morbidity and mortality. This study describes the clinical profile,
treatment, and predictors of outcome of status epilepticus in a tertiary refer-
ral centre in a developing country and aims to highlight the similarities and
differences from data available from the western world.
Methods. A retrospective analysis of data of patients treated for sta-
tus epilepticus was conducted from prospectively maintained records,
between January 2000 and September 2010. The demographic data, clini-
cal profile and investigations (including neuroimaging and EEG), aetiology,
treatment, and outcomes were studied and compared with data available
from the western world.
Results. The analysis included 108 events in 84 patients. A single episode
of status epilepticus was treated in 72 patients (86%) and multiple status
epilepticus events, ranging from two to six per patient, were managed in
12 patients (14%). Mean age was 24.1±20.3 years and 63% were males. The
types of status epilepticus included convulsive status in 98 (90.7%), non-
convulsive status in seven (6.5%), and myoclonic status in three (2.8%).
The majority of events (60%) were remote symptomatic, 16% were acute
symptomatic, 16% were of unexplained aetiology, and 8% were progressive
symptomatic. In 85 events (79%), status epilepticus could be aborted with
first and second-line drugs. The remaining 23 events (21%) progressed to
refractory status epilepticus, among which, 13 (56%) were controlled with
continuous intravenous midazolam infusion. Case fatality rate was 11%,
neurological sequelae were reported in 22%, and 67% returned to base-
line. Acute symptomatic status, older age, altered sensorium at the time of
admission, and delayed hospitalisation were predictors of poor outcome.
Conclusions. Aetiology was the most important determinant of outcome of
status epilepticus, as in reports from the western world, with remote symp-
tomatic aetiology secondary to gliosis being the most common. Treatment
delay was frequent and adversely affected the outcome.

Key words: status epilepticus, etiology, outcome, predictors, resource-poor
country
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tatus epilepticus (SE) is a life-threatening neurological
mergency with significant morbidity and mortal-

ty. The underlying aetiology is considered the most
mportant prognostic factor determining outcome
Neligan and Shorvon, 2010). Both clinical studies and
xperimental data have shown that the duration of SE
efore initiation of treatment and time required to con-

rol SE strongly influences outcome (Towne et al., 1994;
azarati et al., 1998; Neligan and Shorvon, 2011). Age,

evel of consciousness at the time of admission, previ-
us history of seizures, and EEG findings are some of

he other variables shown to determine the outcome of
E (Neligan and Shorvon, 2011).The aetiology and time
ap between onset of SE and initiation of treatment sig-
ificantly differs in developing countries as compared

o the western world (Mhodj et al., 2000; Murthy et al.,
007; Sinha et al., 2010).
n this context, with only limited data available in the
iterature from the developing world, we conducted
his study to assess the clinical profile, treatment, and
redictors of outcomes of SE, both convulsive (CSE)
nd non-convulsive (NCSE), in a tertiary care centre
hich has a comprehensive epilepsy care programme

n India, and aimed to highlight the similarities and
ifferences of data available from the western world.

ethods

ll patients treated for SE, both CSE and NCSE,
etween January 2000 and September 2010, were

ncluded based on prospectively maintained records.
atients who developed SE in the epilepsy monitor-
ng unit during video-EEG monitoring and those with
ebrile SE were excluded. Patient data comprising of
emographic details, clinical features, investigations

including neuroimaging and EEG), treatment details,
nd in-hospital outcomes were collected utilising a
tructured proforma and were compared with data
vailable from the western world.

efinitions

E was defined as a condition resulting either from
ailure of the mechanism(s) responsible for seizure
ermination or from initiation of mechanism(s) that
ead to abnormally prolonged seizures, lasting at least
ve minutes. It is a condition, which can have long-

erm consequences (especially if it lasts more than 30
inutes), including neuronal death, neuronal injury,
64

nd alteration of neuronal networks, depending on
he type and duration of seizures (Trinka et al., 2015).
efractory SE (RSE) was defined as status that does not
espond to initial anticonvulsant treatment with at least
ne first-line intravenous (IV) antiepileptic drug (AED),
enzodiazepines and one or more second-line AEDs,
nd requires general anaesthetic agents regardless of

O

T
–
–
d
–

he delay from the onset of the seizure (Shorvon and
erlisi, 2012).
uper refractory SE (SRSE) was defined as SE that
ontinues or recurs 24 hours or more after the onset
f anaesthesia, including those cases in which SE
ecurs during reduction or withdrawal of anaesthesia.
Shorvon and Ferlisi, 2012).

etiology

etiology of SE was classified as acute symptomatic
AS), progressive symptomatic (PS), remote symp-
omatic (RS), or unknown aetiology (UE), according
o the International League Against Epilepsy (ILAE)
ecommendations (Commission on Epidemiology and
rognosis, 1993). SE was considered “AS” when it
ccurred within a week of acute central nervous sys-

em (CNS) or systemic insult (i.e. stroke, neuro-trauma,
eningitis, hepatic encephalopathy, or alcohol intoxi-

ation or withdrawal) (Beghi et al., 2010); “PS” when it
ccurred as a result of non-static CNS conditions (i.e.
NS tumours, or degenerative neurologic diseases);
nd “RS” when a CNS insult in the past was presumed
o result in a static encephalopathy associated with
n increased risk of epilepsy (i.e. stroke, head trauma,
erebral palsy, or encephalitis). The classification “UE”
overs subjects with epilepsy of unknown cause.

reatment

he sequence in which AEDs were administered,
ncluding dose and duration (in case of continuous
nfusion), control of seizures, and development of
dverse effects were all noted.
ll patients with SE (CSE and NCSE) were treated as per
standard protocol, devised by our epilepsy care team
ccording to the recommendations by the ILAE.
0-5 minutes from recognition of SE: first-line AEDs,

.e. short-acting benzodiazepines (lorazepam, midazo-
am or diazepam) were administered;

5-30 minutes: second-line AEDs, i.e. non-anaesthetic
rugs (phenytoin, valproate, phenobarbitone, leve-

iracetam or topiramate) were administered;
30-60 minutes: additional second-line AEDs were
dministered;
>60 minutes onwards: patient was intubated,

hird-line (midazolam) and fourth-line (propofol or
hiopentone) continuous IV anaesthetic agents were
dministered.
Epileptic Disord, Vol. 18, No. 2, June 2016

utcome

he outcome was classified as:
return to baseline;

development of new disability (neurological
eficit/epilepsy);
death.
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Table 1. Demographic profile and clinical characteristics of status epilepticus patients.

First event of SE (n=84) All events (n=108)

Age
Mean ± SD (in years) 24.1±20.3 21.3±19.9
Median (range) 19 (8 months-78 years) 14.5 (8 months-78 years)

Sex (male %) 53 (63.1%) 71 (65.7%)

Number of SE treated 2-6 -

Number of patients with
Single SE 72 -
Multiple SE (2-6) 12 -

Aetiology of SE
Acute symptomatic 13 (15.5%) 13 (12.0%)
Progressive symptomatic 7 (8.3%) 8 (7.4%)
Remote symptomatic 51 (60.7%) 71 (65.7%)
Idiopathic/cryptogenic (I/C) 13 (15.5%) 16 (14.8%)

Type of SE at onset
Generalised tonic-clonic 76 (90.5%) 96 (88.9%)
Hemiclonic 2 (2.4%) 2 (1.9%)
Myoclonic 3 (3.6%) 3 (2.8%)
Complex partial 3 (3.6%) 7 (6.5%)

Past history of seizure
Yes 65 (77.4%) 89 (82.4%)
No 19 (22.6%) 19 (17.6%)

Past history of SE
Yes 11 (13.1%) 35 (32.4%)
No 73 (86.9%) 73 (67.6%)

Triggering factor for SE
None 36 (42.9%) 50 (46.1%)
Febrile illness 16 (19.0%) 23 (21.3%)
Drug default 14 (16.7%) 16 (14.8%)
Attempted drug tapering 4 (4.8%) 5 (4.6%)
Sleep deprivation 1 (1.2%) 1 (0.9%)
Acute symptomatic
CNS infection 10 (12.0%) 10 (09.3%)
Metabolic encephalopathy 1 (1.2%) 1 (0.9%)
HIE 1 (1.2%) 1 (0.9%)
Unknown 1 (1.2%) 1 (0.9%)

Duration of ICU stay 7.7±12.4 days 6.2±16.6 days
5 day

H

T
a
d
“
s

Duration of hospital stay 10.3±12.

IE: hypoxic ischaemic encephalopathy.
pileptic Disord, Vol. 18, No. 2, June 2016

he outcome was defined at the time of discharge and
t subsequent follow-up visits, up to one year. The
evelopment of disability or death was grouped as
poor outcome” and achievement of pre-SE functional
tatus was defined as “good outcome”.

S

D
m
a

s 7.8±16.5 days
165

tatistical analysis

ata were expressed using descriptive statistics as
ean±standard deviation (SD) for continuous vari-

bles and frequency and percentage for categorical
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Table 2. Details of epilepsy in patients with a past his-
tory of seizures (n=65).

Classification
Symptomatic localization-related
epilepsy

24 (36.9%)

Gliosis secondary to perinatal insult 8 (12.3%)
Gliosis (post stroke/trauma/vascular
malformation bleed)
Malformation of cortical development 3 (4.6%)
CNS tumours (operated/ unoperated) 6 (9.2%)
Others 11 (16.9%)
Cryptogenic 5 (7.7%)
Benign localization-related epilepsy 1 (1.5%)
Idiopathic generalised epilepsy 1 (1.5%)
Unclassified 6 (9.2%)

Number of AEDs
None 1 (1.5%)
1 33 (50.8%)
2 18 (27.7%)
≥3 13 (20.0%)

Seizure frequency
<1/yr 11 (16.9%)
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ariables. The patients were grouped according to
utcome into “good outcome” and “poor outcome”.
he prognostic variables were compared between
he two groups. Continuous and discrete variables
ere assessed using the Student’s t-test and the Chi

quare test or Fischer’s exact test, respectively. The
actors shown to be significant in univariate analysis
ere further ascertained by a step-wise multivariate

egression analysis. A p value <0.05 was considered sta-
istically significant. Statistical analysis was performed
ith SPSS version 17.0 statistical software (SPSS Inc.,
hicago).

esults

uring the study period, a total of 129 events were
dentified from computerised prospectively main-
ained medical records using an ICD-9 code. An
dditional seven cases were identified based on a
earch for discharge or death. Twenty-eight events
supplementary figure I) were excluded from the anal-
sis as they did not fulfil the inclusion criteria for SE: no
onclusive SE (n=8), epilepsia partialis continua (EPC;
=2), and medical records could not be retrieved or

mportant variables missing or lost to follow-up (n=18).
total of 108 events in 84 patients, comprising of 64

dults and 20 children, were analysed in detail. Sin-
le episodes of SE were treated in 72 (86%) patients
nd 12 were treated for multiple events, ranging from
wo to six events per patient. The mean age at admis-
ion was 24.1±20.3 years and 63% patients were males
table 1).

E in patients with epilepsy

he characteristics of patients (n=65) with a history
f epilepsy are presented in table 2. The age at
nset of epilepsy in these patients varied between

hree months and 65 years of age. Frequent seizures
>one/week) were noted in 25% (n=16). All, but
ne patient, were on AEDs and 20% were on poly-
harmacy (>2 AEDs). Provocative factors for SE could
e identified in 45 (42%) events. The most common
recipitating factors were non-compliance to medica-

ion and acute febrile illness noted in 16 (14.8%) and
3 (21.3%) events, respectively (table 1).

etiology
66

hirteen patients (15.7%) had an acute symptomatic
E (table 1). Aetiologies included: encephalitis (n=6),
enigoencephalitis (n=4), metabolic (n=1), hypoxic

schaemic encephalopathy (n=1), and unknown (n=1).
n patients with a history of epilepsy (table 2), remote
ymptomatic aetiology was commonest (60.7%).

E

E
E
p
(

>1/yr - <1/month 23 (35.4%)
>1/month - <1/wk 15 (23.1%)
>1/wk - <1/day 10 (15.4%)
daily <10 3 (4.6%)
daily >10 3 (4.6%)

mong remote symptomatic aetiology (n=51), epilepsy
ue to gliosis/scarring related to perinatal insult

hypoxia, hypoglycaemia, neonatal CNS infection,
erinatal ischaemic event, or bleeding) constituted the
ajority (36.9%), and was the predominant cause in

hildren (n=16). Gliosis due to stroke(n=5), atrerio-
enous malformation bleeding (n=2), and trauma
n=1), accounting for 12.3%, were found exclusively
n adults. Focal cortical dysplasias accounted for 4.6%
ases of RS nature. Progressive symptomatic aetiology
as documented in 8.3% (n=7), five of whom had CNS
eoplasms and two progressive myoclonic epilepsy.

n 13 patients, aetiology remained unknown. De novo
E occurred in 19 patients, and included all cases of
S, four with RS (two cases of post-stroke seizure, two
ases of post encephalitis sequelae, and one case of
irth asphyxia), and one patient with PS status (brain

umour).
Epileptic Disord, Vol. 18, No. 2, June 2016

EG findings

EG was performed for all patients and continuous
EG (cEEG) during 97 SE events (89.8%). EEG was
erformed during all RSE events (n=23). Fourteen

61%) RSE patients underwent cEEG monitoring until
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igure 1. Time lapse from onset to initiation of status epilepticus

eizures were abated totally, and in others, frequent
ntermittent EEG (for at least eight hours a day) was
erformed. In 85 (87%) events, EEG was performed
ithin 24 hours of hospitalisation, and for 31 of these

32%), within six hours of admission. Interictal epilep-
iform abnormalities (IEDs) were the most common
EG abnormality noted in 80 (82%) of the events and
hese were the only EEG abnormality noted in 41 (42%)
vents. Discrete (clinical/electrographic) seizures were
oted in 12 (12.3%), periodic epileptiform abnormali-

ies in seven (7.2%), NCSE in three (3%), and SE in three
3%). EEG showed suppression during six events (6%).

nly non-specific slowing was noted in 12 (12.3%)
vents and five (5%) EEGs during SE were essentially
ormal.

reatment

he mean time from onset of SE to initiation of man-
gement was 12.8 hours (1-72 hours) (figure 1). The
E management was initiated outside our hospital in
8% of the events. In 103 (95%) of the events, SE
anagement was started with IV benzodiazepines.
mong these, in 86 (80%) events, lorazepam was
sed. Second-line medications were administered in
4 (77%) of the events and additional second-line
rugs were used in 21 (17%) events. With first and
pileptic Disord, Vol. 18, No. 2, June 2016

econd-line medications, 79 (73%) SE events were con-
rolled, and the control of SE events increased to 85
78%) after administration of additional second-line
gents. In three patients, phenytoin was temporarily
topped due to hypotension (n=2) and generalized
tching (n=1). In 23 (21%) events, the control was not
chieved with these AEDs, and was labelled as RSE.

T
N
m
n
a
r
3

 hospital admission
1 1 2 2 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3

agement (delay beyond 36 hours was noted in seven patients).

hirteen (56%) RSE events were controlled with con-
inuous IV midazolam infusion. In 15 (66%) events,

idazolam infusion was stopped within 24 hours,
ither due to control of SE (n=10), development of
dverse effects (n=3), or change to another anaesthetic
gent (propofol/thiopentone) (n=2). Ten events (10%)
ere SRSE. Only three out of ten SE (30%) events, which
ere not controlled with midazolam, could be con-

rolled with fourth-line AEDs (thiopentone/propofol).
ypotension not responding to conventional treat-
ent and requiring modification or discontinuation of

hiopentone occurred in four (50%). All four patients
ho received propofol had serious side effects, such

s hypotension (n=2), severe metabolic derangement
n=1), and cardiac arrhythmia leading to death (n=1).
even events of RSE could not be controlled.
or the treatment of SE in the paediatric age group,
ther treatment modalities tried were pyridoxine in

wo cases of cryptogenic SRSE and magnesium in
wo cases of suspected mitochondrial cytopathy. The
etogenic diet was tried in three children with SRSE,
owever, it failed to control SE and children developed
evere adverse effects that included aspiration pneu-
onia, constipation, gastroesophageal reflux, and in

ne case caused fulminant pancreatitis and was thus
iscontinued. The treatment administered and the
esults obtained are summarised in figure 2.
167

he mean hospital stay was 7.8±16.6 days (1-130 days).
inety-five (88%) events were managed in the neuro-
edical intensive care unit (ICU), four (4%) in the

euro-surgical ICU, one (1%) in the cardiology ICU,
nd the remaining eight (7.4%) in well-equipped neu-
ology wards. The mean ICU stay was 6.2 days. In
9.8% of the events, ventilator support was required
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Status epilepticus events n=108

First-line drug (IV short acting BZD)
(95%)

n=103

Lorazepam n=86
Diazepam n=9

n=84 (77.8%)
n=82

Second-line drug
IV Phenytoin/fosphenytoin
IV Valproate n=2

n=21 (17%)
n=9
n=4
n=3
n=4

Additional second-line drug
IV Phenobarbitone
IV Phenytoin
IV Valproate
IV Levetiracetam
Oral topiramate n=1

Status epilepticus
controlled
n=79 (73%)

Status epilepticus
controlled
n=85 (78%)

Status epilepticus
controlled

n=13/23 (56%)

Status epilepticus
controlled

n=3/10 (30%)

Refractory status epilepticus n=23 

n=23
Third-line drug

Midazolam infusion
Maintainace dose-Upto 2 mg/Kg/hour
Duration-1 hour to 14 days

n=8
n=4

Thiopentone
Propofol

In addition all patients were on multiple AEDs 
(3-5)

Super-refractory status epilepticus n=10 

)
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Status epilepticus not controlled n=7 (6%

igure 2. Summary of the status epilepticus management and ou

nd in the majority (77%) of the events, patients were
eaned off within 72 hours. Medical complications
eveloped in 23 (21%) events and in four (4%) resulted

n death despite control of SE that included refractory
ypotension (n=2), sepsis with multiple organ dysfunc-

ion syndrome (n=1), and disseminated intravascular
oagulation (n=1).

utcome

he outcome of 108 SE events were analysed (supple-
68

entary figure II). Seventy-two events (66.7%) could be
ffectively treated and patients had “good outcome”

n the form of returning to baseline. Thirty-six events
33.3%) had “poor outcome” in the form of develop-

ent of disability or death.
evelopment of new neurological deficits following

ontrol of SE was noted after 24 SE events (22%);

a
o
o
c
t
(
c

e.

ognitive dysfunction in 11, motor deficits in three,
nd global deficits in the remaining 10. A total of 12
atients died (11 deaths/100 events), and mortality was
6% (n=6) in AS SE, 37.5% (n=3) in PS, and 2.8% (n=2)
n RS.
etiology was the most important predictor of poor
utcome (p<0.001) (table 3). In the AS group, 12 out
f 13 had either new disability (n=6) or death (n=6).
atients who developed RSE had poor outcome com-
ared to those in whom the status was controlled
ith first and second-line medications (p<0.001). Age
Epileptic Disord, Vol. 18, No. 2, June 2016

t presentation was found to be another predictor of
utcome, unrelated to aetiology. Children had better
utcome, compared to adults (p=0.05). The poor out-
ome group had a mean age of 27.2 years, compared
o a mean age of 18.4 years in the good outcome group
p=0.05). Treatment delay was also found to affect out-
ome. Mean delay in the initiation of treatment in the
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Table 3. Predictors of outcome in status epilepticus (n=108 events).

Variables Poor outcome
(disability/death)
n=36

Good outcome
(returned to
baseline)
n=72

P value

Age (in years) 27.2±23.5 18.4±17.3 0.05*

Sex
Male 23 (32.4%) 48 (67.6%) NS
Female 13 (35.1%) 24 (64.9%)

Aetiology
Acute symptomatic 12 (92%) 1 (8%)

<0.001**Progressive symptomatic 5 (62.5%) 3 (37.5%)
Remote symptomatic 15 (21.1%) 56 (78.9%)
Idiopathic/cryptogenic 4 (29%) 12 (71%)

De novo SE 15 (79%) 4 (21%)
Past history of seizure 21 (23%) 68 (77%) <0.001***

Sensorium
Alert/drowsy 14 (20.9%) 53 (79.1%) <0.001***
Stuporous/comatosed 22 (53.7%) 19 (46.3%)

EEG
Normal/focal or generalized slowing 7 (41.2%) 10 (58.8%)

.5%)

25.5 h

* t: IED
e non-c

p
r
n
t
o
l

D

T
w
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T
t
v
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s
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d

IEDs/PLEDs/EEG Sz/discrete Sz/NCSE
/SE/suppression (except drug-induced) 26 (32

Onset of SE to hospitalization (in hours) 24.1±
Student’s t test; **ANOVA; ***Chi-square test; NS: not significan
pileptiform discharges; EEG Sz: electrographic seizures; NCSE:

oor and good outcome groups was 24.1 and 9.3 hours,
espectively (p=0.03). Gender and EEG abnormality was
ot found to be significant. Level of sensorium (GCS) at

he time of ICU admission was found to influence the
utcome in univariate analysis, but significance was

ost in multivariate analysis (p=0.1).

iscussion

he outcome of SE reported in various studies world-
ide is variable and a mortality rate of 5 to 56% is

eported (Logroscino et al., 2005; Maharaj et al., 1992;
sai et al., 2009; Cook et al., 2012). The differences in
he demographic factors, aetiologies, and treatment
ariables are likely to be responsible for the hetero-
pileptic Disord, Vol. 18, No. 2, June 2016

eneity in outcome noted. The aetiology of SE (Neligan
nd Shorvon, 2010) and the severity of the underlying
isease (Rossetti et al., 2007) are the most consistent
eterminants of outcome. Age and sensorium at pre-
entation are the other two prognostic variables that
re invariably noted to influence outcome (Neligan
nd Shorvon, 2011).

w
t
h
c
1
s
t

NS
54 (67.5%)

ours 9.3±12.4 hours 0.03*

s: interictal epileptiform discharges; PLEDs: periodic lateralised
onvulsive status epilepticus.

he cohort reported from the developing world sig-
ificantly differs from the developed world (Neligan
nd Shorvon, 2011). Infectious aetiology accounts for
he majority of cases of SE in developing countries
Visudtibhan et al., 2006; Murthy et al, 2007; Chen et al.,
009; Sinha et al., 2010). However, in our series, remote
ymptomatic aetiology accounted for the majority of
ases, but morbidity and mortality were noted to be
igher in acute symptomatic SE compared to patients
ith remote aetiology (table 3).
e found that treatment delay was significantly higher

n this part of the world (Mhodj et al., 2000; Murthy et
l, 2007; Sinha et al., 2010). Only three patients (2.8%)
eported for treatment within 30 minutes of SE, 9%
ithin an hour, and 28% within three hours. A mean
elay of 12.8 hours before the start of the treatment
169

as noted in our cohort. Time delay (>one hour) in
he initiation of treatment, relative to less than one
our, was a predictor of poor outcome in western
ountries, with an odds ratio of 9.79 (DeLorenzo et al.,
995) and 17.9 (Towne et al., 1994). Experimental data
uggest that the risk of developing treatment refrac-
oriness and poor outcome is higher with prolonged
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the lowest in the country, other health, educational,
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ntreated SE (Kapur and Macdonald, 1997). In con-
rast, the duration of SE did not influence outcome in
ome studies (Logroscino et al., 1997; Rossetti et al.,
006a). After the initial few hours, duration of SE may
ecome a less reliable predictor of outcome (Drislane
t al., 2009). Despite significant delay in initiating SE
anagement in our series, the incidence of RSE and

ase fatality is comparable with other cohorts (Novy
t al., 2010), and even less than that reported in some
ther series (Mayer et al., 2002), with the majority of
atients responding to the standard SE management.
imilar observations were made by several authors in
esource-poor countries where treatment delay is uni-
ersally reported (Murthy et al., 2007; Amare et al.,
008). There are reports of good outcome following
rolonged SE (Standley et al., 2012). However, these
ndings cannot be used to justify less emergent man-
gement of SE, and every possible step to terminate
ngoing SE needs to be taken. However, prolonged SE
r treatment delay should not always be considered a
opeless situation.
substantial proportion of patients remain respon-

ive to medications despite a delay in treatment and
hus cannot be termed “refractory” until they are
iven an adequate supervised trial of antiepileptic
rugs. The RSE definition should be based on fail-
re of medicine trials (Jagoda and Riggio, 1993) rather

han time-based (Stecker et al., 1998; Prasad et al.,
001). Shorvon and Ferlisi have defined RSE as “status
pilepticus requiring general anaesthesia” (Shorvon
nd Ferlisi, 2012). This definition is more logical and
ractical. The diagnostic labelling of RSE is not only

mportant for prognostication, but also implies more
ntensive medical care with higher risk of medical
omplications and adverse effects due to anaesthetic
gents.
s per the practice guidelines at our centre, mida-
olam is the initial choice as the anaesthetic agent
or management of RSE. There is little evidence to
hoose between midazolam, propofol, and thiopen-
one, and all have shown comparable efficacy. In
ur series, thiopentone and propofol were tolerated
oorly, compared to midazolam, and additional bene-
t with thiopentone/propofol was noted only in a few
atients who failed midazolam. The published guide-

ines do not recommend one anaesthetic agent over
nother because of the lack of evidence of efficacy or
olerability in comparative data (Meierkord et al., 2010).
arbiturates are reported to have a higher success rate

n achieving burst suppression and cause least break-
70

hrough seizures (Claassen et al., 2002).
he available evidence does not provide any distinct
dvantage of aggressive burst suppression in EEG over
ontrol of seizures in terms of short or long-term
utcome (Rossetti et al., 2005). The aggressive con-

rol of NCSE may not always translate into better

a
t
c
s
b
i

utcome (Ferguson et al., 2013) and it has the poten-
ial to adversely affect outcome due to prolongation
f mechanical ventilation, causing hypotension and
ther medical complications (Kowalski et al., 2012).
he incidence of adverse events requiring termina-
ion of therapy and death during therapy was reported
o be highest with barbiturates and lowest with the

idazolam group (Shorvon and Ferlisi, 2012). Propofol
nfusion syndrome remains one of the major draw-
acks for patients requiring prolonged infusion (Iyer
t al., 2009). Due to the relatively better tolerability
f midazolam and lack of evidence showing any def-

nite benefit of achieving burst suppression versus
ontrol of seizures, we continue to prefer midazolam
ver thiopentone/propofol as initial management of
SE. Based on our data, we have formulated a prag-
atic protocol for management of SE (supplementary

gure III).
n our study, in addition to aetiology and treatment
elay, older age and absence of past history of epilepsy
dversely affected outcome. This finding is in agree-
ent with earlier studies from the West (Rossetti et al.,

006b; Neligan and Shorvon, 2011). Sensorium at the
ime of ICU admission was not found to be a significant
redictor in multivariate analysis. The aetiology per
e influences the sensorium level which can become
urther confounded by drug administration prior to
dmission. Also, the emergent EEG data failed to pro-
ide prognostic information in our study, but is helpful
n the management of non-refractory and refractory SE
atients, as noted previously by us (Firosh Khan et al.,
005). The majority of patients need only a short ICU
tay and ventilatory support.
f all those with epilepsy, around 80% live in resource-

imited countries and up to 90% of these patients
eceive no treatment at all (Caraballo and Fejerman,
015).There are a number of impediments to appro-
riate and satisfactory management of epilepsy in
eneral, particularly of SE, in many of the develop-

ng countries, where the inadequacy of the available
esources poses a major obstacle. These factors have
een variably noted to include unmanageable treat-
ent costs, lack of access to newer AEDs, and in certain

ettings, a steady supply of even first-line agents, and
hysicians being solely dependent on clinical findings
ue to non-availability of imaging and electrophysio-

ogical modalities (Caraballo and Fejerman, 2015). In
ur study setting, in the southern-most state in India,

hough the per capita income places the state among
Epileptic Disord, Vol. 18, No. 2, June 2016

nd developmental indices place it among the best in
he country and it is sometimes commended as being
omparable to western standards. A combination of
ocial and cultural factors and focused, committed
ureaucratic impetus, even in the face of severe lim-

ted resources, are among the reasons for this. The fact
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hat treatment had been initiated in 58% of patients in
nother centre before arrival to our institute augurs
ell, particularly for a system which lacks coordinated
mergency and paramedical services that initiates out-
f-hospital treatment.
his study is limited by its retrospective nature.
eing a tertiary referral centre, our data are expected

o over-represent refractory patients which, in turn,
an influence morbidity, mortality, and refractoriness
atios. The outcome of return to “baseline state” versus
neurological deterioration” based on patient charts
as its limitations. However, significant worsening is
nlikely to be misclassified.
he reasons for treatment delay could not be studied.
n developing countries, the lack of public awareness,
bsence of prompt availability of medical care, lack
f infrastructure to transport to appropriate centres,
nd lack of expertise to recognise NCSE are likely
easons for treatment delay. A coordinated effort to
rain the populace as well as general physicians, at
he grass root level, in early recognition, treatment
nitiation, and early referral should be undertaken.

espite its limitations, our study provides valuable
nformation regarding the outcome of a sizeable num-
er of patients based on standard protocol-driven
anagement, which in turn may be crucial to set up

tandards of care for the management of SE in devel-
ping nations.

t can be concluded that, as is the case in the western
orld, aetiology is also the most important prognostic

actor in resource-poor nations. A significant treat-
ent delay may not necessarily imply a grave outcome,

ut may influence the outcome. �
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Note: Reading the manuscript provides an answer to all q
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epilepticus, aggressive burst suppression on EEG is
e or false?

uestions. Correct answers may be accessed on the
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