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Abstract

A generalized epileptic seizure lasting 5 or more minutes, or the presence of two or more seizures without recovering cons-
ciousness within 30 min, or a focal seizure that persists for >10 min, or with altered consciousness lasting for 60 min or more 
is called status epilepticus (SE). It can be classified into generalized and focal and motor and non-motor. Its etiology may or 
may not be recognized. The electroencephalographic pattern shows focal or generalized persistent epileptic activity. It is a 
dangerous situation, which requires algorithmic management from the time it is detected in the emergency room and if re-
quired, in intensive care. In-hospital management would include the initial ABCDE, hypertonic glucose solution, and thiamin; 
if hypoglycemia was detected. Lorazepam (midazolam [MDZ] or diazepam) to stop seizures, followed by phenytoin, valproa-
te, or levetiracetam in impregnation and maintenance. If the SE persists for more than an hour, the patient will be admitted 
to an intensive care unit with intubation and continuous administration of MDZ, propofol or thiopental with continuous moni-
toring. If it does not yield with two drugs, it is called refractory epileptic status, and if it continues for 24 h or more, it is re-
cognized as super-refractory. A third of patients die.
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1. How is status epilepticus (SE) defined?

The ILAE proposes an operational definition as a 
generalized epileptic seizure in children and adults that 
lasts 5 or more minutes, two or more seizures without 
recovering awareness within 30 min (here, we include 
the majority of generalized epileptic seizures). It is a 
condition that results from a failure in initiating the in-
hibitory mechanisms responsible for terminating an epi-
leptic seizure and the persistence of mechanisms that 
favor the extension of a seizure.

A generalized motor SE is defined as 5 or more mi-
nutes of generalized motor activity, or recurrent seizure 
without returning to baseline. These represent 45-75% 
of all epileptic states.

There is insufficient information about focal SE with 
altered level of awareness. However, it has been pro-
posed to define it as an epileptic seizure that lasts 
10  min or two or more epileptic seizures without re-
covering a state of awareness within 60 min. For ab-
sence SE, there is not enough scientific evidence to 
define the times, but it has been proposed that it be 
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defined as an absence epileptic seizure lasting 10-
15 min or more.

2. How is SE classified?

It can be classified based on four main axes, which 
cannot always be determined: semiology, etiology, 
electroencephalographic correlation, and age.

Axis 1 (semiology): two criteria are considered: the 
presence or absence of motor symptoms and signs and 
the degree (qualitative or quantitative) of altered awa-
reness (Table 1).

Axis 2 (etiology): on occasion, it is difficult to deter-
mine the cause of the SE, so they are divided into two 
groups: known and unknown cause (Table 2).

Axis 3 (electroencephalographic correlation): most of 
the first or second level hospitals do not have elec-
troencephalogram (EEG) equipment, but if the study 
can be carried out, it should be done immediately. Ba-
sed on descriptive series and consensus, we can des-
cribe six electrical activity patterns (Table 3).

Axis 4 (age): important axis since the clinical mani-
festations of SE can vary (Table 4).

3. What are the pre-hospitalization 
measures in SE management?

Pre-hospitalization measures begin with the family 
and generally, with paramedics that will help maintain 
the airway permeable, avoid trauma (placing the patient 
in a place where he will not get hurt), and place the 
head on its side. Ideally, the paramedic or extra-hospital 
first contact physician must be prepared to give car-
diopulmonary resuscitation if the patient presents asys-
tole and/or apnea.

The paramedic or first contact physician can admi-
nister a standard dose (Table  5) diazepam or loraze-
pam by intrarectal, nasal, intramuscular, or intravenous 
administration.

As soon as the situation is stabilized in the quickest 
manner possible, the patient must be sent to a hospital 
that, ideally, will have an adequate service of emergen-
cy care and intensive care.

Steps:
– Immediate protection of the airway, ensure gaseous 

exchange and place the head properly (avoid snoring 

Table 1. Axis 1 – SE classification

A. With motor symptoms
A.1 Motor SE (generalized tonic‑clonic SE)

A.1 a Generalized motor SE
A.1 b  focal onset with secondary bilateral spreading (focal 

to bilateral)
A.1 c unknown onset, focal, or generalized

A.2 Myoclonic SE (predominance of myoclonic seizures)
A.2 a with a comatose state
A.2 b without a comatose state

A.3 Focal motor
A.3 a Repetitive focal motor seizures (Jacksonian)
A.3 b Continuous partial seizure
A.3 c Versive state
A.3 d Ocular clonic state
A.3 e Ictal paralysis

A.4 Tonic SE
A.5 Hyperkinetic SE

B. Without motor symptoms (Non‑motor or non‑convulsive 
SE ‑ NCSE)

B.1 NCSE with coma (subtle SE)
B.2 NCSE without coma

B.2 a Generalized
B.2 a.a Typical absence SE
B.2 a.b Atypical absence SE
B.2 a.c Myoclonic absence SE

B.2 b Focal
B.2 b.a Without loss of awareness (Continuous aura with 
autonomic, sensory, olfactory, visual, auditory, 
psychological, and emotional symptoms)
B.2 b.b Aphasia
B.2 b.c With impaired awareness

B.2 c. Unknown onset, focal or generalized
B.2 c.a Autonomic SE

SE: status epilepticus.

Table 2. Axis 2 – Etiology

Known cause (symptomatic)
Acute
Remote
Progressive
SE in defined electroclinical syndromes

Of unknown cause (cryptogenic)

SE: status epilepticus

Table 3. Axis 3 – Electroencephalographic correlation

1.  Location: generalized (including bilateral synchronic 
patterns), lateralized, bilateral, independent, and multifocal

2.  By electric pattern: periodic discharges, rhythmic delta 
activity, or subtypes of a paroxysmal pattern of spike‑wave 
and sharp‑wave

3.  By morphology: wave acuteness, triphasic waves, absolute 
and relative amplitude, and polarity

Table 4. Axis 4 – Age

Neonatal: 0‑30 days

Lactating: 1 month‑2 years

Infancy: 2 years‑12 years

Adolescence and adulthood: 12 years‑59 years

Senile: > 60 years
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and lingual obstruction), and if necessary and avai-
lable, administer oxygen.

– Monitor vital signs.
– Test for glycemia using a Destrostix, if possible.
– Administer a standard dose (child or adult) of benzo-

diazepine by rectal, nasal, intramuscular, or intrave-
nous administration.

4. What are the initial measures that must 
be taken for the management of SE?

0-5 min:
– ABCDE.
– Duration.
– Oxygen.
– Monitorization.
– Determination of glycemia (in adults, if glucose was 

lower than 60  mg, administer thiamine, and 50  ml 
50% glucose; for children older than 2 years, 2 ml/kg 
of 25% glucose solution.

– Place venous access and take blood for laboratory 
tests (complete blood count, serum electrolytes, drug 
serum levels, and toxicologic screen).

– If it is considered necessary, place the urinary catheter.
– Complete diagnostic approach: continuous EEG, 

computed axial tomography, lumbar puncture, and 
magnetic resonance imaging (preferred over cranial 
computed tomography).

5. What is the initial pharmacologic 
treatment to manage generalized motor 
SE?

Benzodiazepines are the first-line treatment for the 
management of SE (Table 5).

Others:
– Phenytoin (fosphenytoin): 20 mg/kg IV to 50 mg/min/

physiological solution
– Phenobarbital: 20  mg/Kg IV (5-10  mg/kg can be 

added)
– Valproate (VPA): 20-40 mg/kg IV
– Levetiracetam: 60 mg/Kg (1-3 g) IV
– Lacosamide: 100 mg IV every 6 h

6. What is the second-line pharmacologic 
treatment to manage generalized motor 
SE?

Second-line drugs or urgent control therapy are 
added when SE has been established, that is, when 
benzodiazepines alone have not been effective in sub-
verting the crisis1,2,4.

In adults, intravenous levetiracetam, phenytoin, or 
VPA can be used (level A)1,2. In children, the guidelines 
from the American Epilepsy Society state that there is 
insufficient evidence to evaluate phenytoin and leveti-
racetam as second-line treatments (level U), however 
valproic acid has similar efficacy and better tolerability 
than intravenous phenobarbital (level B)3. The US Na-
tional Institutes of Health have implemented a protocol 
for the treatment of SE comparing phenytoin, VPA, and 
levetiracetam in children and adults, contributing rele-
vant information about these drugs (level C)5.

In some studies6,7, phenytoin, and fosphenytoin are 
the most commonly used drugs if SE persists in spite 
of benzodiazepine administration. A recent meta-analy-
sis8 of drugs administered for SE refractory to benzo-
diazepines demonstrated the efficacy of phenytoin 
(50%), levetiracetam (69%), phenobarbital (74%), and 
VPA (76%) (all C).

8. What is the initial pharmacologic 
treatment for other SE (Focal and 
non-motor)?

Non-motor SE (NCSE) is an entity that is difficult to 
recognize clinically due to its heterogeneity. Its diagnosis 
results from its suspicion, mainly due to an altered state 
of consciousness and persistence of clinical changes 
after a convulsive event or convulsive epileptic state has 
finished. NCSE must be considered for any patients with 
altered consciousness presenting one or more of these 
situations: coma, lethargy, and confusion. For focal SE: 
Todd’s paralysis, which is a neurologic focal deficit of the 
last hours or days, especially if it is after a seizure.

Table 5. Benzodiazepines In SE

Doses in adults Doses in children

Lorazepam 0.1 mg/kg IV up 
to 4 mg

0.04 mg/kg IV

MDZ 0.2 mg/kg IM or 
IV up to 10 mg

Heavier than 40 kg: 0.2 mg/kg 
up to 10 mg
Lighter than 40 kg: 0.2 mg/kg 
up to 5 mg

Diazepam 0.15 mg/kg IV 
up to 10 mg IV

IV 0.3 mg/kg up to 5 mg in 
younger than 5 years and 
10 mg in older than 5 years
Rectal: 0.5 mg/kg. From 1 to 
3 years 5 mg, older 
than 3 years 10 mg 
standard dose

SE: status epilepticus, MDZ: midazolam



113

A. Olmos-López, et al.: Status epilepticus in children and adults

It presents in up to 30% of patients with previous 
convulsive SE and requires discovery of compatible 
electroencephalic changes persisting for >10 min10,11.

Diagnostic criteria

– Alterations in consciousness or other neurological 
deficit.

– Epileptiform EEG: discrete epileptic paroxysms or 
continuous discharges.

– Response to anticonvulsants: clinical or electroence- 
phalographic.
The most frequent types of NCSE are the focal 

non-convulsive, the absence status, the continuous 
partial epilepsy, the continuous aura, persistent hemi-
paresis, and others of lesser frequency. It is classified 
as follows:
– Comatose form: generalized or focal (must be treated 

if it lasts >30 min). May or may not be preceded by 
a convulsive SE.

– NCSE proper form: absence status (typical absence, 
atypical absence, and late-onset absence), treatment 
is recommended after 15 min. Focal SE, with or wi-
thout altered consciousness, initiating treatment is 
recommended after 10 min.
For treatment, there are two recommended methods:

– Aggressive treatment, similar to management of con-
vulsive SE, preferred for patients that have had a 
symptomatic convulsive event (after an event of as-
phyxia or acute hypoxia, perinatal hypoxic encepha-
lopathy, Cardiovascular disease, automated external 
defibrillator suppression, etc.) since the morbimorta-
lity is high in these patients.

– For the rest of the primary non-convulsive SE, mor-
bimortality is low and less aggressive management, 
using oral or parenteral administration is preferred, 
which reduces the morbimortality inherent in the use 
of central nervous system depressant drugs used to 
manage SE.
Instructions for administration (IV) and pharmacoki-

netics of anti-epileptic drugs in refractory SE:
MDZ 0.2-0.3  mg/kg or 4  mg/2  min, 0.1-0.5  mg/kg/

hour, 0.2-1 µg/ml in bolus. Propofol 1-2 mg/kg. Slowly, 
5-10 mg/kg/h. Thiopental 100-200 mg 30s 3-5 mg/kg/h, 
25-50 µg/ml in bolus, followed by 50 mg every 2-3 mi-
nutes until the ES is controlled. Ketamine 0.5-4.5 mg/
Kg (up to 5 mg/Kg/h).

The patient must be closely monitored to avoid hypo-
tension, sepsis, atelectasis, pneumonia, or cerebral 
venous thrombosis, to the extent possible. On occa-
sion, parenteral feeding for the patient may be 
necessary.

Table 7. Second‑line drugs in SE treatment

Patient Intervention Comparison Result

Pediatric patient with 
tonic‑clonic SE

Second line drugs Phenytoin,
VPA,
Levetiracetam,
Phenobarbital

Phenytoin, fosphenytoin, and Levetiracetam (Level U).
VPA, phenobarbital (Level B)

Adult patient with 
tonic‑clonic SE

Levetiracetam, phenytoin or VPA (level A)

SE: status epilepticus, VPA: valproate.

Table 6. First line drugs in SE treatment

AED Doses in adults Doses in children Infusion speed

Phenytoin 20 mg/kg IV 18 a 20 mg/kg IV up to 1 g 1 mg/kg/min for at least 20 min

Phenobarbital* 20 mg/kg IV 15 a 20 mg/kg IV up to 1 g 1 mg/kg/min for at least 20 min

Valproic acid 20‑40 mg/kg IV 20‑40 mg/kg IV up to 1.5 g Infusion for 15 min

Levetiracetam 1 g‑3 g/kg IV 20‑60 mg/kg IV up to 2.5 g Infusion for 15 min

Lacosamide 200‑400 mg IV No established pediatric dose Infusion for 15 min

AED: automated external defibrillator, * Not available in Mexico.
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9. ¿When is a generalized convulsive SE 
considered to be refractory to treatment?

Refractory SE is defined as a generalized epileptic 
seizure that persists despite the use of two anti-epileptic 
drugs: at least one first-line drug (benzodiazepine) and 
another second-line drug. The super-refractory SE is 
defined as a SE that continues or recurs in 24 h or more 
once anesthesia has been initiated, when it is removed, 
or when it is completely terminated. It can also be con-
sidered when there are clinical or encephalographic 
seizures after benzodiazepine treatment and an ade-
quately selected anti-epileptic drug.

Predictors of a Refractory SE:
– Non-structural causes: hypoxia, toxic-metabolic, and 

infection.
– Hyponatremia in the previous 24 h.

– Delay in diagnosis and treatment.
– Non-convulsive or subtle SE.
– Convulsive focal onset seizures.
– Young patient11-18.

Complications:
– Prolonged ventilator use and its complications.
– Refractory bradycardia with metabolic acidosis.

– Hyperlipidemia
– Fatty liver
Triggering factors:

– Sepsis, assisted ventilation, and subject submitted to 
hemodynamic monitoring.

– Use of beta-lactams (cefepime and meropenem).
Myocardial infarction with global anoxia:

– Suppression syndromes.
– Delirium (non-convulsive crises?).

Management

– MDZ: initial 0.2 mg/kg IV in 2-5 min, repeat in bolus 
of 0.2-0.4  mg every 5  min until the seizure stops. 
Maintenance at 0.05-2.9 mg/Kg/h.

– Propofol: initial 1-2 mg/kg IV in 3-5 min, repeat bolus 
every 3-5  min until the seizure stops. Initial infu-
sion  at  20  mcg/kg/minute, with maintenance of 
30-200 mcg/Kg/minute.

– VPA: 40 mg/Kg IV with an additional 20 mg/kg, main-
tenance of 40 mg/kg/day.

– Pentobarbital: initial 5 mg/kg IV up to 50 mg/minute, 
repeat in bolus of 5  mg/kg until the seizure stops, 
maintenance of 0.5-10 mg/kg/h (Tables 6-9).

– Ketamine: 1-2 mg/kg IV in 1 minute, maintenance of 
0.01-0.03 mg/kg/minute IV (adjust in the case of he-
patic insufficiency).

– Corticosteroids: It is recommended especially in ca-
ses of super-refractory cases associated with Hashi-
moto’s encephalitis or Rasmussen’s encephalitis.

Table 8. Possibilities of success and complications with drugs (modified from Bleck, 1999)9

AED Success (%) APNEA (%) Hypotension (%) Arrhythmias (%)

LRZ 65 14 28 12

PB 58 13 34 3

DZP + PHT 56 19 33 2

PHT 44 11 29 9

Mean 55

AED: automated external defibrillator.

Table 9. Levels of Evidence of drugs in SE (modified from 
Yasiry, et al.,2014)10

Evidence and level of 
recommendation

Treatment for SE
Lorazepam
MDZ
Diazepam
Phenytoin
Phenobarbital
VPA
Levetiracetam

Class I/Level A
Class I/Level A
Class IIa/Level A
Class IIb/Level A
Class IIb/Level A
Class IIb/Level A
Class IIb/Level A

Treatment for RSE
MDZ
Propofol
Thiopental
VPA
Levetiracetam
Phenytoin

The PPE recommends reviewing the 
complete guide

Class IIa/Level B
Class IIb/Level B
Class IIb/Level B
Class IIb/Level B
Class IIb/Level B
Class IIb/Level B
R‑PPE

SE: status epilepticus, MDZ: midazolam, VPA: valproate
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A ketogenic diet could be an alternative, especially 
for children with catastrophic epilepsy. Vagus nerve 
stimulation is another alternative for super-refractory 
SE in children with catastrophic epilepsy.

Hemispherectomy is used in children with Rasmus-
sen’s encephalitis.

10. What type of patient follow-up must be 
carried out after remission from SE?

About two-thirds of the patients respond to the first 
treatment if it was opportune and adequate. In general, 
the prognosis for those patients is good and, with a 
good selection of anti-epileptic drugs to individualize 
the diagnostic approach to the patient, good control of 
the seizure can be achieved. Patient management and 
observation must be maintained, as with any individual 
that suffers from epilepsy. Unfortunately, between 3 
and 33% die from the SE itself or the complications 
caused by this problem.
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