Treatment of Status Epilepticus
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Status epilepticus is both a neurological and medical emergency, which often causes significant disability and may be fatal. This re-
view article describes a practical approach to the evaluation and management of status epilepticus in adults. The diagnostic evalua-
tion of status epilepticus is guided by the patient’s history and should be broad, including a screen for toxins, electrolytes, structural
abnormalities, and central nervous system infectious and inflammatory etiologies. For new-onset refractory status epilepticus, auto-
immune or paraneoplastic encephalitis should be considered as possible etiologies during the diagnostic evaluation. Treatment of
generalized convulsive status epilepticus is aimed at medically stabilizing the patient and aggressive antiepileptic drug therapy to
achieve the timely termination of seizures. In adults with convulsive status epilepticus, intramuscular midazolam, intravenous lor-
azepam, intravenous diazepam and intravenous phenobarbital are established as efficacious as initial therapy. Compared to the first
therapy, the second therapy is less effective and the third therapy is substantially less effective. For nonconvulsive status epilepticus,
the main goal of treatment is to rapidly identify and terminate epileptic activity, but no consensus has been reached regarding the
risk and benefit of anesthetics treatment for nonconvulsive status epilepticus. Considerable research is still needed to improve our
understanding of the mechanisms, consequences, and therapy of status epilepticus.
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Table 1. Semiological classification of status epilepticus (SE)
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(A) With prominent motor symptoms
A.1 Convulsive SE (CSE)
A.1.a. Generalized convulsive
A.1.b. Focal onset evolving into bilateral convulsive SE
A.1.c. Unknown whether focal or generalized
A.2 Myoclonic SE (prominent epileptic myoclonic jerks)
A.2.a. With coma
A.2.b. Without coma
A.3 Focal motor
A.3.a. Repeated focal motor seizures (Jacksonian)
A.3.b. Epilepsia partialis continua (EPC)
A.3.c. Adversive status
A.3.d. Oculoclonic status
A.3.e. Ictal paresis (i.e., focal inhibitory SE)
A.4 Tonic status
A.5 Hyperkinetic SE

B) Without prominent motor symptoms (i.e., nonconwulsive SE, NCSE)
B.1 NCSE with coma (including so-called “subtle” SE)
B.2 NCSE without coma
B.2.a. Generalized
B.2.a.a Typical absence status
B.2.a.b Atypical absence status
B.2.a.c Myoclonic absence status
B.2.b. Focal

B.2.b.a Without impairment of consciousness (aura continua, with autonomic, sensory, visual, olfactory, gustatory, emotional/ psychic/experi-

ential, or auditory symptoms)

B.2.b.b Aphasic status

B.2.b.c With impaired consciousness
B.2.c Unknown whether focal or generalized

B.2.c.a Autonomic SE
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Table 2. Basic laboratory tests in status epilepticus

Blood Cerebrospinal fluid
Antiepileptic drug levels Cell count with differential
Arterial blood gas Glucose

Acid-base disturbance Protein

Glucose Gram stain and bacterial culture
Lactic acid Herpes simplex virus PCR*

Creatinine, Blood urea nitrogen
Aspartate and alanine aminotransferase
Ammonia

Electrolyte panel

Calcium, Magnesium, Phosphorus
Alcohol level

Drug screening panel

Creatine kinase, Troponin

PCR; polymerase chain reaction
*QOther tests for infectious etiologies are indicated depending on the clinical situation.

Table 3. Etiologic evaluation of cryptogenic status epilepticus

Imaging study
Brain MRI
Chest and abdomen/pelvis CT
Ovarian or testicular ultrasound
Cerebrospinal fluid study
Cytology
Microbiologic serology, PCR, Gram stain and cultures
Herpes simplex virus types 1 and 2, varicella-zoster virus, Epstein-Barr virus, cytomegalovirus, human herpes virus 6, enterovirus, influenza,
adenovirus, JC virus, measles, HIV, hepatitis C virus, West Nile virus, Japanese encephalitis virus, Mycoplasma pneumoniae, Mycobacterium
tuberculosis, Chlamydia species, Bartonella henselae, cryptococcal antigen, syphilis (rapid plasma reagin), toxoplasmosis, malaria, Lyme
Oligoclonal bands, IgG index and synthesis
Anti-neuronal antibodies (autoimmune encephalitis panel)
NMDA receptor antibody, AMPA receptor antibody, GABA-B receptor antibody, VGKC antibody, ANNA-1, ANNA-2, ANNA-3, PCA-1,
PCA-2, PCA-Tr, amphiphysin antibody, CRMP-5-IgG, AGNA-1, GAD65 antibody
Blood tests
Microbiologic serology, PCR, Gram stain and cultures
Nonparaneoplastic autoantibodies
ANA, double-stranded DNA, lupus anticoagulant, antiphospholipid, rheumatoid factor, SSA, SSB, ANCA, thyroid peroxidase, thyroglobulin,
transglutaminase, antigliadin, endomysium
Anti-neuronal antibodies (autoimmune encephalitis panel)
Angiotensin-converting enzyme
Porphyrins

Heavy metals

PCR; polymerase chain reaction, MRI; magnetic resonance imaging, CT;, computed tomography, HIV; human immunodeficiency virus, ANNA;
antineuronal nuclear antibody, PCA; Purkinje cell antibody, GAD65; glutamic acid decarboxylase 65, SSA; Sjogren syndrome A, SSB; Sjogren
syndrome B, ANCA; antineutrophil cytoplasmic antibody
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Table 4. Anesthetic agents commonly used in refractory status epilepticus

Drug Dose Mechanism Metabolism Disadvantages
Midazolam Loading: 0.2 mg/kg GABA potentiation Hepatic; active Hypotension, tachyphylaxis, prolonged

Infusion: 0.1 - 2 mg/kg/h metabolites excreted elimination half-life in obese patients

renally

Propofol Loading: 1 - 2 mg/kg GABA agonist, sodium Hepatic Hypotension, propofol infusion syndrome (more

Infusion: 2 - 12 mg/kg/h channel blockade, NMDA likely with prolonged use at high doses)

inhibition, Ca-channel
modulation

Pentobarbital ~ Loading: 5 - 15 mg/kg over Thr  GABA potentiation Hepatic Hypotension, ileus, immunosuppression (risk of

Infusion: 0.5 - 5 mg/kg/h infections), hepatotoxicity, metabolic acidosis

due to propylene glycol toxicity

Ketamine Loading: 1.5 — 4.5 mg/kg Glutamate and NMDA Hepatic; active Hypotension may occur but is not common

Infusion: 2.75 - 5 mg/kg/h inhibition metabolites excreted

renally
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. Stabilize patient (airway, breathing, circulation)
. Assess oxygenation, give oxygen, consider intubation if necessary

. Check blood glucose, and supply IV glucose if glucose < 60 mg/dL
. Attempt IV access and collect electrolytes, hematology, toxicology, and AED levels

1
0—5 min 2. Monitor vital signs
Stabilization 3
4. Initiate ECG monitoring
phase 5
6
5—20 min

Initial therapy

Alternative options:

Benzodiazepine is the initial therapy of choice (Level A)
Choose one of the following 3 equivalent first line options:

IM midazolam (10 mg for > 40 kg, 5mg for 13 — 40 kg, single dose) OR

IV lorazepam (0.1 mg/kg/dose, max: 4mg/dose, may repeat dose once) OR
phase IV diazepam (0.15 — 0.2 mg/kg/dose, max: 10mg/dose, may repeat dose once)

IV phenobarbital (15 mg/kg/dose, single dose) OR
Rectal diazepam (0.2 — 0.5 mg/kg, max: 20mg/dose, , single dose) OR
Intranasal midazolam, Buccal midazolam

There is no evidence based preferred second therapy of choice (Level U)

20 — 40 min
Second therapy

Choose one of the following and give as a single dose:
IV fosphenytoin (20 mg PE/kg, max 1500 mg PE/dose, single dose) OR
IV valproic acid (40 mg/kg, max: 3000 mg/dose, single dose) OR
phase IV levetiracetam (60 mg/kg, max: 4500 mg/dose, single dose)
Alternative options (if not given already):
IV phenobarbital (15 mg/kg/dose, max dose)

40 — 60 min

There is no clear evidence to guide therapy in this phase (Level U)

Third therapy

Repeat second line therapy or anesthetic dose of either thiopental, midazolam,
phase pentobarbital, or propofol (all with continuous EEG monitoring)

Figure 1. Treatment algorithm for convulsive status epilepticus.
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