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Purpose of review

IStGiUS epilepticus is a neurological
of robust

associated with |highl morbidity and

to guide the management of this neurological emergency beyond the initial treatment. This

There is a -

review examines recent literature on treatment considerations including the choice of continuous anesthetics
or adjunctive anticonvulsant, the cause of the status epilepticus, and use of nonpharmacologic therapies.

Recent findings
Status epilepticus remains
New anticonvulsant choices, such as

and

persists to be Unchanged over the past 30 years.

and lacosamide have been explored as alternative

emergent therapies. Anecdotal reports on the use of other generation anticonvulsants and
nonpharmacologic therapies for the treatment of refractory and SUperrefraciory status epilepticus have

been described.
Finally, recent evidence has examined

populations, such as immune-mediated, paraneoplastic or infectious encephalitis and

Summary

[management of status epilepticus in certain patient

brain injury.

Randomized clinical trials are needed to determine the role for newer generation anticonvulsants and
nonpharmacologic modalities for the treatment of epilepticus remains and evaluate the long-term outcomes

associated with continuous anesthetics.

Keywords

anticonvulsants, continuous anesthetics, continuous electroencephalography, refractory status epilepticus, status

epilepticus

INTRODUCTION/EPIDEMIOLOGY

associ-
ated with [1]. It is
defined as continuous clinical or electrographic
seizure activity that lasts or
fent seizure activity to
neurologic status [pétween seizures [1-3]. Critically
ill patients commonly have seizures that are oSty

associated with also known as
h [4].

fticus has been reported in up to 10% of medical

and surgical ICU [¢omatose patients undergoing con-
tinuous electroencephalography (EEG) monitoring
and this type of status epilepticus is even more
common in patients with acute brain injury [5-6].

Current evidence suggests that
ladditional damage if they potentially leading
time-dependent

toneuronalldeath [7-8]. Furthermore,
pharmacoresistance to benzodiazepines and anti-

convulsants occurs in status epilepticus [9-10].
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Despite the risk of further brain injury, these
seizures often are as shown by the
prospective Sustained Effort Network for treatment
of Status Epilepticus (SENSE) régistry [11%%]. Up to
[78% of patients with generalized and nongeneral-
ized convulsive status epilepticus received an initial
administration of benzodiazepine or other anticon-

vulsant that was below idosage. Of

concern, patients with refractory status epilepticus
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Cardiopulmonary resuscitation and other emergencies

KEY POINTS

e Timely initiation of adequate [doses of benzodiazepines
and anticonvulsants is crucial for the treatment of
status epilepticus.

e An ongoing randomized clinical trial will determine the
most effective urgent anticonvulsant after failure
of benzodiazepines.

e Randomized controlled trials are needed to determine
the role of new anticonvulsants and nonpharmacologic
options for the treatment of refractory and super
refractory status epilepticus

received significantly lower cumulative bolus doses
in the initial 12h of treatment than patients with
nonrefractory disease.

Emergent control of clinical and electrographic
seizures by rapid initiation of treatment, adequate
dosing, and rapid escalation of therapy is required
[1-2]. Here we will discuss the management of status
epilepticus focusing on the critical care setting.

TIME IS BRAIN: TREATMENT ALGORITHM

Emergent control therapy

Multiple studies evaluating the initial treatment
approach have established benzodiazepines| as the
preferred ffirst-line therapy [12-14]. Use of benzo-
diazepines as the initial drug has been associated
with faster cessation of status epilepticus compared
with placebo [13]. In the United States, intravenous
lorazepam and in Europe, intravenous clonazepam
are the preferred agents whenever intravenous
access is available. Intramuscular midazolam| can
be used as an alternative when intravenous access
is not available, as it was demonstrated to be non-
inferior to lorazepam in the prehospital setting [14].
Finally, rectal diazepam, and nasal or buccal mid-
azolam, are recommended when the previous
options are not available [1]. Despite the potential
risk of respiratory depression with benzodiazepines,
there was a trend towards higher incidence of respi-
ratory depression in patients with untreated status
epilepticus [compared with patients who received
adequate doses of benzodiazepines| [13]. Thus, ade-
quate initial dosing is strongly recommended [1].

Urgent control therapy

In patients with status epilepticus, treatment with
an fdditional intravenous anticonvulsant drug
should always follow emergent benzodiazepine
therapy. A loading dose of these agents should be

2 WWWw.co-criticalcare.com

administered to rapidly achieve therapeutic levels
and prevent recurrent seizures. To date, the [best
anticonvulsant drug for these patients is unknown
[15]. The preferred agents are valproic acid or phe-
nytoin/fosphenytoin, and alternative options
include [levetiracetam, phenobarbital or continuous
infusion midazolam [1].

The SAMUKeppra trial failed to show a benefit
from adding intravenous levetiracetam to intrave-
nous clonazepam in prehospital GCSE patients [16].
The trial allowed administration of a second dose of
clonazepam prior to assessment of seizure cessation,
within 15 min of treatment onset. The response rate
was 84% in the clonazepam group, which was higher
than previous trials evaluating intravenous loraze-
pam (up to 65%) [12,14]. Thus, the efficacy of adding
levetiracetam might have been overshadowed by the
high success rate of clonazepam [17]. CONSEPT and
ECLIPSE, two randomized clinical pediatric trials,
compared phenytoin 20mg/kg with levetiracetam
40mg/kg for the treatment of convulsive status
epilepticus. These studies failed to demonstrate
superiority of levetiracetam over phenytoin [18,19].
However, both studies used a loading dose of levetir-
acetam that was lower than the dose of 60 mg/kg
recommended by the American Epilepsy Society [2].

Lacosamide has gained popularity as an adjunct
or second-line agent because of its availability in an
intravenous formulation and low-drug interaction
profile compared with older generation anticonvul-
sants. The Treatment of Recurrent Electrographic
Nonconvulsive Seizures (TRENdS) showed that
intravenous lacosamide 400 mg was noninferior to
fosphenytoin 20 mg PE/kg for the treatment of non-
convulsive seizures in critically ill patients, but did
not directly test it as a second-line agent for status
epilepticus [207].

The ongoing Established Status Epilepticus Treat-
ment Trial (ESETT) trial is designed to determine the
most effective and/or the least effective urgent treat-
ment of benzodiazepine-refractory status epilepticus
in patients older than 2 years. The randomized, mul-
ticenter, double-blind, comparative efficacy study
compares the following three active treatment arms:
fosphenytoin 20 mg/kg, levetiracetam 60 mg/kg, and
valproic acid 40 mg/kg. The primary outcome evalu-
ated is clinical cessation of status epilepticus within
60min of study drug administration [21]. Final
results are not yet available.

Refractory and super-refractory status
epilepticus

Up to 43% of patients with status epilepticus prog-
ress to refractory status epilepticus (RSE) defined
as status epilepticus that |cannot be controlled
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Status epilepticus Der-Nigoghossian et al.

with bénzodiazepines and guideline-recommended
urgent [Failuz€ of contin- -

uous infusion of to control seizures or
seizure upon withdrawal of anesthetics

are defined as status epilepticus

super refractory
(SRSE) [1]. Patients with RSE have a jhigh mortality

and only 29% have been found to to their
baséline functional status [22]. These [outcomes are
even worse in SRSE patients. Poor functional out-
comes in survivors of RSE and SRSE may be because

of progressive brain attophy that occurs despite | s
[control of the seizures with anesthetic agents [23]. i’

To date, there is absencé of high- quality idata to d | i _;_E
support the optimal management of RSE and SRSE. 3
Most experts would choose intravenous anesthetics, " ‘

such as [propofol and midazolam over barbiturates 1 1
like pentobarbital or thiopental, which are feserved
for the mostirefractory cases. In general, studies have ;

found that early initiation and rapid up-titration of
continuous anesthetics lead to more successful sta-
tus epilepticus control. A treatment protocol evalu-
ated

Kg/hour compared with a historical cohort (the
protocol in this group recommended doses up to
0.4mg/kg/h) [24]. Despite a higher incidence of
hypotension, was associated

with a lower incidence of withdrawal Séizures and |
favorable discharge moitality rates. Similarly, retro- | |
spective evaluations of ketamin€ found that €agly :

initiation and use of was associated

with more successful resolution of epilepticus

® At R bt WY

v
R |
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compared with other studies [25-26]. A recent 1 ’;."T
retrospective study of patients with RSE treated e s
mainly with pEepofol showed that more aggressive . =

TN

treatment with was associ- =
ated with m shorter 3
duration of both mechanical ventilation, and hos- ‘
pital length of stay [27"]. Concerning associations
between continuous intravenous anesthetics and
increased risk of poor outcomes, and
death have been recently raised [28-29]. These asso-
ciations warrant further evaluation in a prospective
setting.
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administration of an
jsant not already administéreéd as an urgent therapy
(that is, Walp#oi€ acid, lacosamide, or
can be considered in patients who
- and are _ [1]. FIGURE 1. A 76vyearold man was admitted to the
Little data exists to support decisions regarding  neurological ICU after a hemicraniectomy for the evacuation of
titration goals or duration of continuous anesthetics g traumatic right subdural hematoma with 6 mm midline shift.

but these decisions should be ‘1(1' His postsurgical neurological examination was significant for a
points (see Figs. 1 and 2). There is to  low level of alertness. He was placed on EEG, which showed
support the [Superiority of €lectrographic seizuf€  cyclic seizures originating from the right hemisphere. At that
icontrol or burst suppression over other titration  fime, he was on levetiracetam 1000 mg twice daily. A dose of

but current either  |acosamide 400 mg intravenously was given (arrow) and
one of these for24=48h [1]. During this time, dosing  seizures subsided shortly after.
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Cardiopulmonary resuscitation and other emergencies
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FIGURE 2. A 65-yearold woman was admitted after decompressive hemicraniectomy for a right middle cerebral artery
stroke. Her neurological examination prior surgery was significant for left hemiplegia and a left facial droop but she was
following commands briskly on the right. After the surgery, she was no longer following commands and her motor exam was
1/5 on right hemibody. EEG recording showed cyclic seizures origination from the right hemisphere. A load of levetiracetam
2000 mg intravenously was given without improvement. A continuous infusion of midazolam was started (arrow) and was
rapidly titrated for seizure control. EEG, electroencephalography.

of anticonvulsants should be optimized and guided
by whenever applicable to
prevent withdrawal seizures and recurrence of
status epilepticus upon tapering of anesthetics
(see Table 1).

TREATMENT CONSIDERATIONS
[Choice of continuous [anesthetic

To date, the only randomized controlled trial for the
treatment of RSE compared propofol and barbitu-
rates [30]. The trial was terminated early, because of
poor recruitment, and demonstrated no difference
in RSE control, mortality, or adverse events. As
perhaps expected, barbiturates were associated with
a longer duration of mechanical ventilation.

used

as a -- for the treatment of RSE.

Contrary to lorazepam and diazepam, fidazolam is

not formulated in [propyleng glycol, rendering its

4

WWWw.co-criticalcare.com

administration at Highdoses quitersate] Tachyphy-
laxis can occur with its use, necessitating an increase
in the|dose or @dding another @gent to maintain the

EEG response. Propofol is an alternative to midazo-
lam; however, its [prolonged use is limited by the

development of because of its
formulation in m Another fare
but fatal adverse event of propofol seen with high
doses and prolonged use ispropofol{felated infusion
Syndrome (PRIS), which manifests as [cardiac
thabdGMmyOIySis, metabolic Eeidosis
[32].
Due to their side effect profile, barbiturates have
fallen out of favor as a first line anesthetic choice
and are now reserved for patients who fail midazo-
lam and/or propofol. Historical data reported a
lower rate of breakthrough and withdrawal seizures
and higher rates of hypotension requiring vasopres-
sor therapy with pentobarbital when compared with
relatively low doses of midazolam or propofol [22].
Additional safety concerns with pentobarbital

and
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Table 1. Commonly used agents for the management of status epilepticus

Drug

Loading dose

Maintenance dose

Therapeutic range

Adverse events

Considerations

Lorazepam (Ativan)
Diazepam (Valium)

Phenytoin (Dilantin)

Fosphenytoin (Cerebryx)

Valproate sodium (Depacon)

Phenobarbital

Lacosamide (Vimpat)

Levefracetam [<epprol

Topiramate (Topamax)

izl (Versed

Propofol (Diprivan)

Pentobarbital (Nembutal)

Thiopental (Pentothal)

- (Ketalar)

0.1mg/kg i.v. (up to
4 mg per dose)

0.15 mg/kg i.v. (up
to 10 mg per dose)

20 mg/kg i.v.

20mg PE/kg i.v.

20-40mg i.v.

20mg/kg i.v.

200-400mg i.v.

200-400mg NG/PO

1-2mg/kg i.v.

5mg/kg i.v.

2-7mg/kg i.v.

g

None
None

5-7mg/kg/day in
two to three
divided doses

4-6mg/kg/day in
two to three
divided doses

500-1000 mg
q6-8h

1-3mg/kg/day in
two to three
divided doses

200-300mg i.v.
ql2h

300-1600 mg/day
NG/PO in two
divided doses

30-200 p.g/kg/min

0.5-10mg/kg/h

0.5-5mg/kg/h

N/A
N/A

Total: 15-25 pg/ml
Free: 1.5-2.5 png/ml

50-150 pg/ml

15-40 png/ml (higher
levels have been
reported)

N/A

N/A

N/A

Titrated to EEG

Titrated to EEG

10-20 pg/ml; titrated
to EEG

Titrated to EEG

Titrated to EEG

Hypotension, respiratory depression
Hypotension, respiratory depression

Hypotension, bradycardia, purple glove
syndrome

Hyperammonemic encephalopathy,
pancreatitis, hepatotoxicity,
thrombocytopenia

Hypotension, respiratory depression

PR prolongation

Psychosis

Hyperchloremic metabolic acidosis

Hypotension, respiratory depression

Hypertriglyceridemia, propofol-related
infusion syndrome (PRIS) with high
doses and prolonged duration,
respiratory depression

Paralytic ileus, immunosuppression,
cardiovascular depression, respiratory
depression, hypokalemia

Paralytic ileus, immunosuppression,

hypokalemia, cardiovascular
depression, respiratory depression

Hypertension, tachyarrhythmias,
hypersalivation, respiratory depression

i.v. contains propylene glycol

i.v. contains propylene glycol, can be
administered rectally

i.v. contains propylene glycol, strong
CYP inducer, tablets and
suspension can adsorb to enteral
feeding tubes

Prodrug that converts to phenytoin in
15 min, strong CYP inducer, can
be administered IM

Carbapenems will significantly lower
VPA levels and should not be used
concomitantly, CYP inhibitor

i.v. contains propylene glycol, strong

CYP inducer

Minimal drug-drug interactions, dose
adjustment in renal impairment

Minimal drug-drug interactions, dose
adjustment in renal impairment

No i.v. formulation, dose adjustment
in renal impairment, can potentiate
hyperammonemia if administered
with valproic acid

Active metabolite renally cleared,
tachyphylaxis with prolonged used

Lipid emulsion, adjust caloric intake

Contains propylene glycol, strong
CYP inducer, may result in
autoinduction

Metabolized to pentobarbital, strong
CYP inducer, may result in
autoinduction

CYP2C9 substrate: phenytoin and
phenobarbital will lower ketamine
concentrations

Data from [1,64]. EEG, electroencephalography; i.v., intravenous.
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Cardiopulmonary resuscitation and other emergencies

include paralytic ileus, cardiotoxicity, hypokalemia,
propylene glycol toxicity, and immune suppression.
Patients may safely be weaned off pentobarbital by
transitioning to phenobarbital in an attempt to
reduce the rate of withdrawal seizures [33]. An
advantage of ketamine compared with other anes-
thetics is the lack of cardiovascular depression; in
fact, it can cause hypertension and tachycardia
because of its sympathomimetic effects. It can also
cause hyper-salivation, which should not be con-
founded with increased respiratory secretions.
Despite theoretical dangers of increased intracranial
pressure with ketamine, a systematic review has
failed to confirm this concern [34]. Finally, inhaled
anesthetics including isoflurane and desflurane
have been shown to be leffective for the treatment
of RSE [35]. Long-term hippocampal atrophy may,
however, be a concern [36].

Choice of adjunctive anticonvulsant

There is no evidence to support, which anticonvul-
sant to use as a second-line agent. A synergistic
effect with specific combinations of anticonvul-
sants has not been demonstrated [37]; however,
use of agents with different mechanisms of action
may lead to complimentary effects. Newer anticon-
vulsants might be more favorable because of the
drug-drug interaction and the side effect profiles
when compared with older generation anticonvul-
sants [38]. Newer generation anticonvulsants
include briviracetam, lacosamide, perampanel, clo-
bazam, cannabidiol, eslicarbazepine, rufinamide,
stiripentol, and zonisamide [39"]. Most reports
describe the use of these agents after failure of
multiple other anticonvulsants, which may under-
estimate their efficacy. Of note, lacosamide and
briviracetam are the only ones available in an
intravenous formulation.

Drug-drug interactions should be considered
when choosing additional anticonvulsants. Multi-
ple anticonvulsant drugs and anesthetics are sub-
strates (midazolam, ketamine), inducers
(phenytoin, phenobarbital, pentobarbital), or inhib-
itors (valproate sodium) of CYP 450 enzymes.
Although CYP inhibition rapidly develops, maxi-
mum enzyme induction depends on the half-lives
of the CYP enzyme and its inducer [40]. Co-admin-
istration of phenytoin and valproic acid is associated
with inhibition of the metabolism of phenytoin and
induction of the metabolism of valproic acid. In
addition, as both are highly protein-bound, their
concomitant use leads to an increase in their free
levels because of displacement from plasma protein-
binding site. For this reason, simultaneous use of
both agents is challenging. Other important CYP

6 WWWw.co-criticalcare.com

interactions should also be considered (see Table 1).
Close assessment of drug-drug interactions and
appropriate dose adjustment are necessary.

Cause of status epilepticus

The cause of status epilepticus heavily influences
patient outcomes and impacts treatment selection.
Fundamentally, patients with established epilepsy
(also known as chronic causes, such as remote
trauma with subsequent development of epilepsy)
should be distinguished from acute causes of status
epilepticus (such as status epilepticus during an
admission for encephalitis).

Noncompliance

The most common chronic cause of status epilepti-
cus is noncompliance with anticonvulsant therapy
or low concentration of anticonvulsant drugs. In
these patients, re-initiation or titration of the
patient’s anticonvulsant therapy to therapeutic lev-
els is recommended [1].

Metabolic disturbances

Critically ill patients often develop metabolic dis-
turbances, which can lead to seizures [1]. Therefore,
patients should be routinely monitored and treated
for lhypoglycemia, lelectrolyte abnormalities, liver
and renal failure. In addition, commonly used janti-
biotics in critically ill patients, such as cefepime,
have been associated with seizures and status epi-
lepticus [41]. Adequate dose adjustment in renal
and/or hepatic impairment is necessary to prevent
drug accumulation and drug-induced seizures.
Finally, removal of the offending agent is warranted
in the setting of drug-induced seizures or
status epilepticus.

Anoxic brain injury

Electrographic status epilepticus develops in up to
35% of comatose cardiac arrest survivors and is
frequently @associated with myoclonus [42]. It is
unknown if these seizure patterns represent the
extent of ischemic damage and whether aggressive
management would be futile. The ongoing Treat-
ment of Electroencephalographic Status Epilepticus
After Cardiopulmonary Resuscitation (TELSTAR)
study will compare the effect of aggressive medical
treatment of electroencephalographic status epilep-
ticus for 48 h to no|treatment on patient outcomes
[43]. Until further data provides more guidance for
the management of these patients, standardized
aggressive management has been recommended
[44"]. If status epilepticus is [myoclonic, the use of
levetiracetam, valproic acid, and/or clonazepam is
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RECOMMENAEd whereas PEAYEOH and EabAmAZE
pie arc contrandicated as they can Wisen myoc-

lonus [45].

NEWEORSEt FEFFACtoRy status epilepticus

New-onset refractory status epilepticus (NORSE) has
been increasingly recognized in the literature and is
defined as a clinical presentation of RSE in patients
of epilepsy or a structural, meta-

bolic, or toxic cause [46]. -_ causes of

NORSE include
encephalitis and 471, 1

lencephalitis is suspected, some evidence suggests

that immuUnGHREFApY with OIS,
and/or [intravenous therapy is

associated with higher incidence of favorable out-
come (any outcome other than death, vegetative
state, or inability to take care of oneself) [48].

[Genetic predisposition

There isarising interest in precision medicine to target
specific gene mutations in the management of epi-
lepsy. Some findings include the use of ketogenic diet
for patients with SLC2A1 (GLUT1) mutations or
sodium channel blockers for the management of
KCNQ2, SCN2A, and SCN8A [49]. Future studies are
needed to identify genetic mutations associated with
status epilepticus and determine the role of precision
medicine in the management of this disorder [50].

NopHAFMACOIOGIE therapies

A variety of nonpharmacologic therapies have been
used in RSE and SRSE.

Data from animal studies suggest anticonvulsant
and neuroprotective effects of therapeutic hypo-
thermia in status epilepticus [51]. The Hypothermia
for Brain Enhancement Recovery by Neuroprotec-
tive and Anticonvulsant Action after Convulsive
Status Epilepticus (HYBERNATUS) trial evaluated
the benefit of therapeutic hypothermia of 32-
34°C for 24 h versus normothermia in 270 critically
ill patients with convulsive status epilepticus [52].
Despite a lower rate of progression of electrographic

status epilepticus,
and was associated

with more adverse events.

Neuromodulation techniques

A systematic review of case reports and case series
evaluated the use of electroconvulsive therapy (ECT),
vagal nerve stimulation (VNS), transcranial magnetic
stimulation (TMS), and deep brain stimulation (DBS)

1070-5295 Copyright © 2019 Wolters Kluwer Health, Inc. All rights reserved.
Copyright © 2019 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.

for the treatment of status epilepticus [53%]. These
reports showed a high success rate (more than 80%)
with all techniques in patients who were on multiple
anticonvulsants and had most commonly a pro-
longed duration of status epilepticus. As these data
are primarily isolated case reports, they should be
interpreted cautiously because of the risk of publica-
tion bias. In addition, acute adverse effects should be
noted, including memory impairment with ECT,
asystole and bradycardia with VNS, and paresthesia
and infection of the electrodes with DBS.

Surgery

Surgical resection of the epileptogenic zone is a well
established therapy for some types of focal epilepsies
[54]. Case reports and case series have described its
use for the treatment of SRSE associated with focal
seizures. In one series, surgery was performed at a
median of 27 days after status epilepticus onset and
lead to seizure freedom in 56% of patients [54].
Further studies are needed to get a better under-
standing of the place in therapy of resective surgery.

Ketogenic diet consists of a Righ*fat)I6w=carbohy=
drate diet that stimulates the metabolic effects of

and induces fatty acids oxidation o
Kketone bodies [55]. Proposed of keto-
genic diet include
[PROGGHO, rendering NEUToNS Mmore resilient dur-
ing seizures, alteration of brain pH decreasing neu-
ronal excitability, inhibition of ion channels, and
. Implementation of a
ketogenic diet algorithm was evaluated in a phase
I/II multicenter study of 15 adults with SRSE [56].
Patients were on a median of eight anticonvulsants
and in SRSE for [10 days prior to ketogenic diet
initiation. Mediai time (o ketosisas 2 days and
ketogenic diet lead to

SRSE resolution in 79% of
ppatients. Side [ffects reported include metabolic
acidosis, hyperlipidenia, constipation, EYPOSIVEE

mia, hyponatremia, and weight loss.
Outcome predictors

Mortality associated with stattis epilepticus ranges

between in adults and has not decreased
over the last 30 years [57%,58]. Multiple factors have
been reported as important determinants of poor
outcome and mortality including older age, fatal

cause, and seizure burden [59™]. The [status epilep-
jscore (STESS) was developed in an

effort to predict short-term mortality from status
epilepticus [60]. The score ranges from O to 6, and
factors in the following variables before initiation of
therapy: extent of consciousness impairment, worst
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Cardiopulmonary resuscitation and other emergencies

seizure type, age, and history of previous seizures. A
favorable STESS (score of 0—2) has been associated
with shorter time to status epilepticus cessation,
survival, and return to baseline [11"%,60]. Despite
an excellent negative predictive value, the score has
a/poor positive predictive value for death and cannot
be used to guide decision of withdrawing life-sus-
taining treatment [61%]. Newer scores have been
developed since to predict outcomes including the
modified STESS, encephalitis-NCSE-Diazepam resis-
tance-Image abnormalities-Tracheal intubation
(END-IT) and the epidemiology-based mortality
(EMSE) score [62",63] .

CONCLUSION

Prompt identification and treatment with adequate
doses of benzodiazepines and anticonvulsants is
essential in the management of status epilepticus.
Continuous EEG monitoring should be used to
titrate therapy. Prospective trials are needed to eval-
uate the role of newer anticonvulsants and non-
pharmacologic therapies for the management of
status epilepticus.
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