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Wie??

 Patient met insult afgelopen maand?

« SE afgelopen maand?
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Status epilepticus

 Definities
« Behandeling
 Diagnostiek

Acute Neurologie 2024




SPECIAL REPORT

. ‘ A definition and classification of status epilepticus — Report
of the ILAE Task Force on Classification of Status
Epilepticus

*+{Eugen Trinka, §Hannah Cock, §Dale Hesdorffer, #Andrea O. Rossetti, **Ingrid E. Scheffer,
t1Shlomo Shinnar, {1Simon Shorvon, and §§Daniel H. Lowenstein

Epilepsia, 56(10):1515-1523, 2015
doi: 10000 Vepi 13120

SumMMARY

an Classification and . and the C : i
of the International League Agalnst Epllepsy (ILAE) have charged a Task Force to revise
<oncepts, definition, and classification of status epliepticus ($E). The proposed new defini-
tiom of SE is as follows: Stotus epilepticus & a condition reaulting either from the failue of the

mechaniums respasaible for eizure termination or from the initiation of mechaniims, which fead
pointt,). ki "

conmequences (after time point t,), includng neuroms! death, newonal injery, and alterstion of

meurewal netwarks, depending on the type and daration of seizures. This definition & concep-

tual, with two operational dimensions: the firse is the length of the selzure and the time

beyond which the seizure should be regarded as “continuous selzure activity.”

point (t,)
The point (£,) i the time of onpeing seizure activity after which there is & risk
of tong- In the (tomic.clonic) SE, both time poines (¢,
a5 min and t; at 30 min) ind This evi-

i ‘l dence is i and there is i variation, o these time points
A hould be considered a3 the best estimates currently svailable. Data are not yet available
for ather forms of SE, but as knowledge and understanding Increase, thme points can be

Eugen Trinka is defined for speciic forms of SE evidence

profeszor and ition, without 2 i A SE

chairman of i proposed, which wil provide  framework for clinical disgnasis, imvestipation, and thera-

Department of peutic 3) edec-

Newology, Paracelsus troencephalography (EEG) correlates; and (4) age. Axia | (semiology) lists different forms

Medical Uriversity of SE divided into theve with prominent motor systems, those without prominent motor
Salzturg Austria. systems, and currently Indeterminate conditions (sisch as acute confusional states with

« SE = langdurige aanval = schadelijk e

Table |I. Operational dimensions with t, indicating the time that emergency treatment of SE should be started and t;
indicating the time at which long-term consequences may be expected

P inf hildhood, adobesc
KEY WORDS: Status epilepticus, Seizure, Definition, Classification, Seizure duration.

Operational dimension 2

Operational dimension | Time (t2), when a seizure may

Time (t;), when a seizure s likely to cause long term consequences

be prolonged leading to continuous (including neuronal injury, neuronal death, alteration
Type of SE seizure activity of neuronal networks and functional deficits)
Tonic clonic SE 5 min 30 min
Focal SE with impaired 10 min =60 min

consciousness

Absence status epilepticus 10 15 min® Unknown

“Evidence for the time frame is currently limited and future data may lead to modifications.
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Definities

 Non-convulsieve SE

« Geen trekkingen, wel SE

« EEG diagnose

» Refractaire SE
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« SE gaat door na 2 medicamenten (incl benzo)

 Superrefractaire SE

« SE duurt >24u ondanks therapie
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Opvang op SEH

« Twee sporen

« ABCDE
* F = frailty

\/
W
* G = glucose

« Behandeling SE D
« Diagnostiek oorzaak SE ol -

o Oheck ViU o Dpone £ koop warm

* Check pupil o lgect posteror
o Check BGL srfaces
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Opvang SEH

« A & B bij Status Epilepticus

« Airway

 Breathing
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Behandeling SE

 Lokaal protocol?

 Eerste medicijn?
* Hoe?
* Welke AED ?
« Anti-epileptic drug
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Protocol

« AmsterdamUMC
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Flowdiagram CONVULSIEVE STATUS EPILEPTICUS
(volwassenen)

convulsieve status epilepticus’

T

vitale functies? en start diagnostiek®

v

midazolam (Dormicum®)*
Volwassenen

- i.m, buccaal, nasaal

-10mg

-max 20 mg

en prik 2 infusen

v

indien i.v. toegang

vOOr i.v.

8 #| diazepam (Stesolid®)

COUPEREN

OPLADEN AED®

v

levetiracetam i.v.® (Keppra®) = 1°keus®
Volwassenen

- 60 mg/kg (max 4500mg)

- inlopen: 15 min

- onderhoud 2dd 750mg

Algemeen
- contra- indicaties: zie bijlage

OF

valproinezuur i.v.” = 2¢ keus®
(Depakine® of Orfiril®)
Volwassenen

- 40 mg/kg (max 3000mg)
- inlopen in 15 min
- onderhoud 2dd 750mg

Algemeen
- contra- indicaties: zie bijlage

OF

Lacosamide i.v.® = 3¢ keus®
(Vimpat®)

Volwassenen

- 400mg

-inlopen in 30 min

- onderhoud 2dd 200mg

Algemeen
- contra- indicaties: zie bijlage

- 10 mg rectaal
-max 20 mg

midazolam i.v.* (Dormicum®)
Volwassenen

-Smg

- herhalen elke 5 minuten bij persisterende trekkingen

Algemeen

- na 2 dosis contact intensivist voor bewaking

- max 4 doses

- aan monitor: cave RRJ of HFJ, of saturatie,

L

Adequate bewaking
Zie protocol (B) refractaire S.E. (ICV)

NB. indien adequate
bewaking niet direct
beschikbaar:
overweeg eerst
(tweede) anti-




Eerste middel

* Benzodiazepine!

 Bijwerking benzo??

Acute Neurologie 2024

W

Flowdiagram CONVULSIEVE STATUS EPILEPTICUS

convulsieve status epilepticus®

(volwassenen)

midazolam (Dormicum®)*

Volwassenen
- i.m, buccaal, nasaal
l -10mg
- max 20 mg
vitale functies? en start diagnostiek® - ) _
en prik 2 infusen Pl | diazepam (Stesolid®)
Volwassenen
- 10 mg rectaal
-max 20 mg
I indien i.v. toegang
COUPEREN

OPLADEN AED®

v

levetiracetam i.v.® (Keppra®) =1°keus®
Volwassenen

- 60 mg/kg (max 4500mg)

- inlopen: 15 min

- onderhoud 2dd 750mg

Algemeen
- contra- indicaties: zie bijlage

OF

midazolam i.v.* (Dormicum®)
Volwassenen

-Smg

- herhalen elke 5 minuten bij persisterende trekkingen

Algemeen

- na 2 dosis contact intensivist voor bewaking

- max 4 doses

- aan monitor: cave RRJ of HF . of saturatie |

o

Adequate bewaking
Zie protocol (B) refractaire S.E. (ICV)




AED
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COUPEREN

OPLADEN AED®

h 4

levetiracetam i.v.® (Keppra®) =1°keus®
Volwassenen

- 60 mg/kg (max 4500mg)
- inlopen: 15 min
- onderhoud 2dd 750mg

Algemeen
- contra- indicaties: zie bijlage

midazolam i.v.* (Dormicum®)
Volwassenen

-5 mg
- herhalen elke 5 minuten bij persisterende trekkingen

Algemeen

- na 2 dosis contact intensivist voor bewaking

- max 4 doses

- aan monitor: cave RRJ. of HFJ of saturatie

L

OF

Adequate bewaking
Zie protocol (B) refractaire S.E.

(icv)

valproinezuur i.v.” = 2¢ keus®
(Depakine® of Orfiril®)
Volwassenen

- 40 mg/kg (max 3000mg)
- inlopen in 15 min
- onderhoud 2dd 750mg

Algemeen
- contra- indicaties: zie bijlage

OF

Lacosamide i.v.® = 3¢ keus®
(Vimpat®)

Volwassenen

- 400mg

- inlopen in 30 min

- onderhoud 2dd 200mg

Algemeen
- contra- indicaties: zie bijlage

NB. indien adequate
bewaking niet direct
beschikbaar:
overweeg eerst
(tweede) anti-




Welk AED?

8 Kay Maamonks

Phenytoin — Adverse
Effects

v

PHENYTOIN

P450 inducer T Teratogenicity

P
hydantoin syndrome)
H  Hirsutism and acne thy 4 ¢
0O  Osteomalacia
E  Enlarged gums
B e | Interference w) B1Z -
A megaloblastic anemia
g Yellow 5*'"_ (jaundice, N Neurologic (headache,
hepatotoxic) vomiting, vertigo,

ataxia)

# pathway
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™ NEW ENGLAND JOURNAL o MEDICINE

Trial of Three Anticonvulsant Medications for Status Epilepticus

MULTICENTER, RANDOMIZED, DOUBLE-BLIND TRIAL

Levetiracetam  Fosphenytoin Valproate
// =
ot /60 mg/kg 20 mg/kg 40 l_larg}kg
Children and adults with X% 4 ‘/ (phetyQESaicnts) 4 £ ¢
benzodiazepine-refractory i oy (o

status epilepticus

Absence of clinically

evident seizures and 470/0 450/0 460/0

at 60 min

No significant difference in rates of seizure cessation or in safety

J. Kapuret al. 10.1056/NEJMoal905795 Copyright @ 2019 Massachusetts Medical Society

N Engl J Med 2019; 381:2103-2113




Diagnostiek

 Welk onderzoek?

« Anamnese

* CT hersenen
o LP

* MRI hersenen

Acute Neurologie 2024
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Possible Triggers of Status Epilepticus

| TN
Q==
\'\i\\

Epilepsy syndromes Cerebral damage Brain tumor

*

D/
&% ) C)
N
Electrolyte Drug/alcohol overdose Encephalitis
abnormalities or withdrawal



Diagnostiek

Behandelbare aandoeningen
Encefalitis

* Viraal / Auto-immuun
Genetisch

U
10. Afhankelijk van het klinisch beeld (tabel 1 en 2) kunnen de volgende antistoffen worden
aangevraagd:
* Antistoffen tegen intracellulaire nucleaire/cytoplasmatische antigenen
o Hu, Yo, Ri, Tr/DNER, CV2, Ma1 en Ma2 (als PNS pakket)
=  Techniek: immunoblot (2x en indirecte immunofluoresecentie van het
cerebellum)
= Materiaal: serum
o KLHL-11 en GFAP
= Techniek: cell-based assay (CBA)
= Materiaal: liquor
* Antistoffen tegen intracellulaire synaptische antigenen
o GADB65, amfifysine
= Techniek: resp. ELISA en immunoblot (amfifysine zit in het PNS pakket)
= Materiaal: serum (evt. aanvullend liquor)
* Antistoffen tegen extracellulaire antistoffen:
o VGCC
= Techniek: radio-immunoassay (RIA).
* Materiaal: serum
o NMDAR, LGI1, CASPR2, GABAbR en AMPAR, DPPX (los of als AIE pakket)
= Techniek: CBA
= Materiaal: serum en liquor (gepaard)
o IgLONS (serum), GlycineR, (serum) GABAGR (liquor en serum), mGIuR1 (serum) en
mGIuRS (serum). Los aan te vragen. De laatste 3 in overleg.

NORSE (New Onset Refractory Status Epilepticus) and FIRES (Febrile Infection-

Related Epilepsy Syndrome) - Symptoms, Causes, Treatment | NORD

(rarediseases.org)

Acute Neurologie 2024


https://rarediseases.org/rare-diseases/new-onset-refractory-status-epilepticus-norse/
https://rarediseases.org/rare-diseases/new-onset-refractory-status-epilepticus-norse/
https://rarediseases.org/rare-diseases/new-onset-refractory-status-epilepticus-norse/
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Impending and early SF
{5-30 min) Intravenous benzodiazepine

Lorazepam O-1 mg/kg, or clonazepam 0.015 ma/kg

(Super)refractaire SE e

Intravenous antiepileptic drug
Phenyloin 20 mylky, or valproate 20-10 mgriky,
or levetiracetam 20 30 mag/fkg

Fstablished and early

« Sedativa 1
. refractory SE Generalised convulsive Focal complex,myoclonic,
PY AEDS Com b'l neren {30 min-48 h) {or subtle) SE or absence SE

¢ Re C e p tO re n Intravenous midazolam Further intravenous or oral
. 02 mg/kg —0-2-0-6 mgtkgsh antiepileptic drug
() I n te r a C t'l eS and/for Valproat.e‘, Ipvo'riramram,
Intravenous propofol lacosamide, topiramate,
2 mylkg—2-10 mgikg/h* pregabalin, or other
* Met elkaar

.
. Late refractory Sk
i Met an d ere mi d d e le N [>;8 h) ? L Pentobarbital (thiopental)

5 mafky (1 mgfkgl—1-5 mg/ka/lh

 Door andere middelen |

Other drugs Other anaesthetics Other approaches
I-i(}{ocain_e, verapamil, “— Isof.lur?nc, desflurane, ) surgery, VNS, rT!\IlS.
magnesium, ketamine ECT, hypothermia,
immunomaodulation ketagenic diet
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Propagated
action potential

Receptoren

« Verschillende middelen

o Altijd IV

« Bepaal spiegels
 Verschillende receptoren

* Pre- en post synaptisch

Postsynaptic
neuron

Inhibitory synapse  Excitatory synapse

Not illustrated:
« Vigabatrin — |GABA degradation
and drugs with multiple mechanisms:
« Valproate — 1GABA turover, | Na' channels, |NMDA receptors
 Topiramate — |Na' channels, |AMPA/kainate receptors, {GABA, receptors
e Felbamate — | Na' channels, 1GABA, receptors, |NMDA receptors
Acute Neurologie 2024 Figuur 2- Aangrijpingspunten anti-epileptica
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Receptoren veranderen

Bij langdurige status epilepticus:
« afname aantal GABA-receptoren
« toename expressie NMDA-receptoren

Acute Neurologie 2024

INHIBITORY POST SYNAPTIC NEURON Na channel

blockers:
phenytoin
lacosamide
oxcarbazepine
o - carbamazepine

- topiramate*

GABA agonists:

- benzodiazepines
- barbiturates
- propofol

- topiramate *

- valproate *

vaiproate*

()
@‘ ‘ Ca channel
blockers:

SV2A \ pregabalin
modulation

- levetiracetam
brivaracetam

gabapentin

- topiramate*

valproate*

GABA
transaminase
inhibition:

- vigabatrin

AMPA inhibition
- perampanel

- topiramate *

INHIBITORY
PRE

SYNAPTIC

NEURON

NMDA inhibition
- ketamine
EXCITATORY POST SYNAPTIC NEURON

Createc mth Bislender com

Holtkamp et al, Drugs (2018)78:307-326



Laatste stap??

« Ketamine = NMDA-receptor antagonist
« Dosering 1-5 mg/kg/uur
« 24 uur daarna afbouwen

Propofol loopt door

Acute Neurologie 2024

Impending and early SF
(5-3C min)

Fstablished and early

Intravenous benzodiazepine
Lorazepam O-1 mg/kg, or clonazepam 0.015 mg/kg
or midazolam 02 myfky

-

Intravenous antiepileptic drug
Phenyloin 20 mytky, or valproate 20-30 mgiky,
or levetiracetam 20 30 mag/kg

refractory SE Generalised convulsive Focal complex,myaclonic,
{30 min-48 h) {or subtle) SE or ahsence SE
Intravenous midazolam Further intravenous or oral
02 mgikg —0-2-0-6 mgtkg/h antiepileptic drug
andfor Valproate*, levetiracetam,
Intravenous propofol lacosamide, topiramate,
2 mylkg—2-10 mgikg/h® pregabalin, or other
Late refractory SE L ¢
(=48 h) Pentobarbital (thiopental)
5 mafkg (1 mafkgl—1-5 mglkg/h
Other drugs Other anaesthetics Other approaches
l-u.ioc:un.c, verapamil, “—> Isoflur?ne, desflurane, —> Surgery, VNS, rT!\nS.
magnesium, ketamine ECT, hypothermia,
immunamaodulation ketogenic diet




Kortom

SE is spoed !!
Lokaal protocol
Zoek & behandel onderliggende oorzaak

SRSE is leuk!

» Geef niet te snel op

Acute Neurologie 2024

Flowdiagram CONVULSIEVE STATUS EPILEPTICUS

(volwassenen)

convulsieve status epilepticus®

midazolam (Dormicum®)*
Volwassenen

A

- i.m, buccaal, nasaal
-10mg

vitale functies? en start diagnostiek®
en prik 2 infusen

- max 20 mg

— diazepam (Stesolid®)

Volwassenen

indien i.v. toegang

- 10 mg rectaal
-max 20 mg

COUPEREN

midazolam i.v.* (Dormicum®)
Volwassenen

-5mg

- herhalen elke 5 minuten bij persisterende trekkingen

levetiracetam i.v.® (Keppra®) =1°keus®

Volwassenen

- 60 mg/kg (max 4500mg)
-inlopen: 15 min

- onderhoud 2dd 750mg

Algemeen
- contra- indicaties: zie bijlage

Algemeen

- na 2 dosis contact intensivist voor bewaking

- max 4 doses

- aan monitor: cave RR\ of HF . of saturatie

L

Adequate bewaking

[or |

Zie protocol (B) refractaire S.E. (ICV)

valproinezuur i.v.” = 2° keus®
(Depakine® of Orfiril®)

Volwassenen

- 40 mg/kg (max 3000mg)

-inlopen in 15 min

- onderhoud 2dd 750mg

Algemeen
- contra- indicaties: zie bijlage

NB. indien adequate
bewaking niet direct
beschikbaar:
overweeg eerst
(tweede) anti-

L oF |

Lacosamide i.v.® = 3¢ keus®
(Vimpat®)

Volwassenen

- 400mg

-inlopen in 30 min

- onderhoud 2dd 200mg

Algemeen
- contra- indicaties: zie bijlage







