Update of status epilepticus
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Status epilepticus is one of most important neurological emergencies resulting from the failure of the mechanisms responsible for
seizure termination or from the initiation of mechanisms which lead to abnormally prolonged seizures and long-term consequences.
Definition and classification of status epilepticus refined in 2015. Electroencephalographic diagnosis of nonconvulsive seizures was
also refined in 2015. Treatment strategy to terminate convulsive status epilepticus is mostly unchanged in recent guidelines because
of insufficient evidences. Recent recognition of autoimmune etiology emphasizes role of immunotherapy in the treatment of new-on-

set refractory status epilepticus (NORSE).
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Table 1. Operational dimensions with ty indicating the time that emergency treatment of status epilepticus (SE) should be started and 15 in-
dicating the time at which long-term consequences may be expected. Trinka et al. 2015.

Operational dimension 1
Time (t1), when a seizure is likely to be

Operational dimension 2
Time (t2), when a seizure may cause long term consequences

Type of SE prolonged leading to continuous seizure (including neuronal injury, neuronal death, alteration of
activity neuronal networks and functional deficits)

Tonic-clonic SE 5 min 30 min

Focal SE with impaired consciousness 10 min >60 min

Absence SE 10-15 min* Unknonw

“Evidence for the time frame is currently limited and future data may lead to modifications.
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Table 2. Semiologic classification of status epilepticus (SE). Adapted
from Trinka et al. 2015.

(A) With prominent motor symptoms

A.1. Convulsive SE (CSE, synonym: tonic—clonic SE)
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., nonconvulsive 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/experiential, 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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clinical suspicion of NCSE (without preexisting epileptic encephalopathy)

—

‘ EEG data clinical data
m A
frequency of typical ictal subtle ictal 4a) EDs <2.5Hz with fluctuation, or - transition from premorbid to
epileptiform spatio- clinical 4b) RA >0.5 Hz with fluctuation, or current ill state within minutes to
discharges temporal phenomena 4c) RA >0.5 Hz wihtout fluctuation hours
>2.5Hz evolution v - patient did not improve
/\ careful consideration of significantly in I_asl minutes _lo hours,
/\ . . - apart from waxing and waning
‘ ED RA ‘ ED RA UL ST - no information from brain imaging
~0.5Hz >0.5Hz v sufficiently explaining EEG-pattern
appropriate AED (e.g. brain stem haemorrhage)
treatment - no metabolic/ toxicologic
(1) (2a) (2b) (3a) (3b) \l’ derangement sufficiently explaining
document improvement* EI_EG-pattern (e.g. acute renal or liver
failure)
v ¥ v 4 v v W L 4 v

*important note regarding improvement to IV AED:

Vv

for clinical practice: all four constellations qualify for

EEG data AND clinical data

o ) NCSE. appropriate
ED...epl\eptllform P“_S‘)harge for research projects: patient qualifies for NCSE if EEG|
RA...rhythmic activity and/or clinical improvement J,
clin. ...clinical

IV AED...intravenous antiepileptic drug
NCSE...non-convulsive status epilepticus

“NCSE”

Figure 1. The modified Salzburg Consensus Criteria for nonconvulsive status epilepticus. Trinka, Leitinger. 2015.
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Time Line Interventions for emergency department, in-patient setting, or prehospital setting with trained paramedics
1. Stabilize patient (airway, breathing, circulation, disability - neurologic exam)
2. Time seizure from its onset, monitor vital signs
0-5 min 3. Assess oxygenation, give oxygen via nasal cannula/mask, consider intubation if respiratory assistance needed
Stabilization 4. |Initiate ECG monitoring
phase 5.  Collect finger stick blood glucose. If glucose < 60 mg/d| then
Adults: 100 mg thiamine IV then 50 ml D50W IV
Children > 2 years: 2 ml/kg D25W IV Children < 2 years: 4 ml/kg D12.5W
6. Attempt IV access and collect electrolytes, hematology, toxicology screen, (if appropriate) anticonvulsant drug levels
Yes Does Seizure No
continue?
A benzodiazepine is the initial therapy of choice (Level A): If patient at baseline,
Choose one of the following 3 equivalent first line options with dosing and frequency: then symptomatic
5-20 min Intramuscular midazolam (10 mg for > 40 kg, 5 mg for 13-40 kg, single dose, Level A) OR medical care
Initial therapy Intravenous lorazepam (0.1 mg/kg/dose, max: 4 mg/dose, may repeat dose once, Level A) OR
phase Intravenous diazepam (0.15-0.2 mg/kg/dose, max: 10 mg/dose, may repeat dose once, Level A)
If none of the 3 options above are available, choose one of the following:
Intravenous phenobarbital (15 mg/kg/dose, single dose, Level A) OR
Rectal diazepam (0.2-0.5 mg/kg, max: 20 mg/dose, single dose, Level B) OR
Intranasal midazolam (Level B), buccal midazolam (Level B)
continue?
A
There is no evidence based preferred second therapy of choice (Level U): If patient at baseline,
Choose one of the following second line options and give as a single dose then symptomatic
20-40 min Intravenous fosphenytoin (20 mg PE/kg, max: 1500 mg PE/dose, single dose, Level U) OR medical care
Second therapy Intravenous valproic acid (40 mg/kg, max: 3000 mg/dose, single dose, Level B) OR
phase Intravenous levetiracetam (60 mg/kg, max: 4500 mg/dose, single dose , Level U)
If none of the options above are available, choose one of the following (if not given already)
Intravenous phenobarbital (15 mg/kg, max dose, Level B)
Yes Does seizure No
continue? 1
40-60 min There is no clear evidence to guide therapy in this phase (Level U): If patient at baseline,
Third therapy Choices include: repeat second line therapy or anesthetic doses of either thiopental, midazolam, then symptomatic
phase pentobarbital, or propofal (all with continuous EEG monitoring). medical care

Figure 2. Treatment algorithm for status epilepticus proposed by the Guideline Committee of the American Epilepsy Society. Glauser, et al.

2016.
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NORSE treatment algorithm: Commonly used drugs in NORSE and FIRES with most frequently reported

doses (expert opinion)

Initial SE and RSE management: Treat according to guidelines [66]

) 4

Cryptogenic NORSE with incomplete response to SE treatment:

v

Consider first-line immune therapies (within the first week of onset):

-IV methylprednisolone Adults: 1000mg per day for 3 to 5 days

Children: 10-30mg/kg (up to 1g) per day for 3 to 5 days
-IVIG 0.4g/kg per day for 5 days
-Plasma exchange 3 to 5 exchanges on alternate days

|

If no response to first-line immune therapies, consider any of the following:

-IV Rituximab 375mg/m? weekly, four doses

-1V cyclophosphamid 500-1000mg/m? monthly for 3-6months
-Anakinra Up to 5mg/kg twice daily

-Cannabidiol 25mg/kg per day

-Ketogenic diet

A 4

| Etiology identified |

}

| Manage according to etiology |

Figure 3. NORSE treatment algorithm: Commonly used drugs in NORSE and FIRES with most frequently reported doses (expert opinion).

Sculier, Gaspard 2018.
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