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Mal med behandlingen
e Status epilepticus = livshotande tillstand
Prognos negativt korrelerat med varaktighet

> Effekt skall intrada sa snabbt som maijligt



Svenska rekommendationer

1

"Behandlingen inleds med bensodiazepiner. Enligt
randomiserade kliniska prévningar rekommenderas i
forsta hand intravendst diazepam, intravendst
lorazepam eller intramuskulért midazolam."

Bjellvi J et al. Ldkartidningen 21/2018

Bjellvi J, Malmgren K. www.internetmedicin.se Reimers 2019




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_”""_1 EN 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/dl then
Adults: 100 mg thiamine IV then 50 ml DSOW IV
Children = 2 years: 2 ml/kg D25'W |V 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
If patient at baseline,
then symptomatic
530 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}
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)
Yes Does seizure
continue?
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 EIS mg/ kg, max dose, Level B)
Yes Does seizure No
continue?
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 secand line therapy or anesthetic doses of either thiopental, midazolam, then symptomatic
phase pentobarbital, or propofal (all with continuous EEG monitoring).

medical care

Glauser T et al., Epilepsy Curr. 2016;16(1):48—-61
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ARTICLE INFO ABSTRACT

Article history: Background: Prompt treatment of status epilepticus (SE) is associated with better outcomes. Rectal diazepam
Revised 23 February 2015 (DZP) and nonintravenous (non-IV) midazolam (MDZ) are often used in the treatment of early SE instead of
Accepted 24 February 2015 intravenous applications. The aim of this review was to determine if nonintravenous MDZ is as effective and

Available online 25 March 2015 safe as intravenous or rectal DZP in terminating early SE seizures in children and adults.
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Midazolam

Non-IV MDZ is as effective and safe as intravenous or rectal DZP in terminating early
SE.

Time interval between arrival and seizure cessation was significantly shorter
with non-1V MDZ by any route than with DZP by any route (mean difference: -3.67 min)

Brigo F et al. Nonintravenous midazolam versus intravenous or rectal diazepam for the treatment of early status epilepticus:
A systematic review with meta-analysis. Epilepsy Behav 2015,49:325-36
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Farmakologens val.

Diazepam Lorazepam gMidazolam

Snabb effekt x v

Ingen ackumulering/redistribution X v

Ingen aktiv metabolit x v

Ingen CYP med genetiska mutationer X v

Ingen organiska losningsmedel X X
Snabb, enkel administrering (\/) (\/)
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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_”""_1 EN 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/dl then
Adults: 100 mg thiamine IV then 50 ml DSOW IV
Children = 2 years: 2 ml/kg D25'W |V 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
ontinue
If patient at baseline,
then symptomatic
530 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)
Yes
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)
Intravenous phenobarbital EIS mg/ kg, max dose, Level B)
Yes Does seizure No
continue?
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 secand line therapy or anesthetic doses of either thiopental, midazolam, then symptomatic
phase pentobarbital, or propofal (all with continuous EEG monitoring). medical care

Glauser T et al., Epilepsy Curr. 2016;16(1):48—-61
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Det ideala antiepileptikum vid S.E.

Latt att dosera och latt att administrera

Snabb effekt

Linjar kinetik (forutsagbar serumkonc.)

Brett terapeutiskt fonster (1ag risk for 6verdosering)

Inga allvarliga biverkningar vid akut dverdosering
Ingen metabolism (interaktioner, systemiska inflammationer)

Lag proteinbindning (albuminbrist)

v VvV vV VvV Vv V V V

Fungerar val som underhallsbehandling
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Fosfen

toin (Pro-Epanutin®)

S
Adm. Dos Dos Infusion- Fosfenytoin Obundet fenytoin
. hastighet mg
vig mg FE mg FE/min
FE/kg

Conax Tenax e Crnax Tenax Crnax Tenax

mikrog timme minut mikrog timme mikrog timme

/ml /ml /ml
i.m 855 12.4 - 18.5 0,81 41,2 14,3 3,23 2,02 4,16
iwv. 1200 15.6 ‘\i) 139 0,19 18.9 26,9 1.18 2,78 0,52
iv. 1200 15.6 150 156 0,13 20,5 28,2 0,98 318 0,58
Dos = fosfenytoindos (fenytoinnatriumekvivalenter [mg FE] eller fenytoinnatriumekvivalenter per kg [mg FE/kg]).
Infusionshastighet = infusionshastigheten for fosfenytoin (mg fenytoinnatriumekvivalenter/minut [mg FE/minut]).
Crnax = Maximum plasmakoncentration (mikrog/ml).
Trnax = tid till Ty (timmar).
tl4 = terminal halveringstid (minuter).

Produktresumé Pro-Epanutin. www.fass.se
Reimers 2019




PHENYTOIN CLEARANCE (ml/min/kg) ==

0.8
&)
0.74° . L 70.0
0.6 - - 60.0
Q.5 7 —-50.0
0.4 - . 40.0
0.3 - kau.u
0.2 - 20.0
0.1 4 _10.0
| 5.0
0.0 T T ¥ 0 o
0 5 10 16 20 25
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KEY : ® ELIMINATION OF HALF-LIFE
O CLEARANCE

Browne TR & Leduc B, in: Levy RH et al. (eds.): Antiepileptic Drugs 5th ed. Lippincott Williams Wilkins, 2002

PHENYTOIN ELIMINATION HALF-LIFE (nr) s
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Svenska rekommendationer

" Serumkoncentrationer av fenytoin och valproat kontrolleras tva
timmar efter avslutad infusion och underhallsbehandling ges med
ledning av dagliga koncentrationsbestamningar, dalvarde fore
morgondos. Normalt terapeutiskt intervall fér fenytoin ar 40—-80
umol/L och for valproat 300-700 umol/L. Vid status epilepticus
efterstravas koncentrationer i dvre referensomradet, ogh
tvatimmarsvardet kan garna ligga kring eller strax dver fletta."

Bjellvi J et al. Ldkartidningen 21/2018
Bjellvi J, Malmgren K. www.internetmedicin.se
L .. 000000
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Referensomradet

> Giller underhallsbehandling mmmmmm——)  Status epilepticus
> Galler prov tagit i steady state ) [fter 1 enskild dos

> >10 timmar efter sista dos ) tcr ) timmar

Inget referensomrade ar etablerad for S.E.
(e) heller for 2-timmersvardet)
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Serumkonc. efter 1.v.-bolus

1. Konc. ratt efter avslutad infusion:

Dos
Vy

2. Konc. vid 2 timmar efter en dos:

—C. . oky2
C,=C, e

0,693
1/

el



Basala PK-parameter

Snabb Mellan Langsam
Fenytoin Fenytoin Fenytoin Valproat Levetiracetam
V, (L)* 56 56 56 12 45
d (0,75 I/kg) (0,75 I/kg) (0,75 I/kg) 0,16 likg (0,6 1 /kg)
t,o (h) 9,5 69 99 14 7
Kei 0,07 0,01 0,007 0,05 0,1

* galler en vuxen pa 75 kg

Reimers 2019
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Serumkonc. efter 1.v.-bolus

Snabb Mellan ~ Langsam

¥ ¥ ¥

Fenytoin Fenytoin Fenytoin Valproat Levetiracetam
(1500 mg) (1500 mg) (1500 mg) (3000 mg) (4500 mg)

C, 107 107 107 1725 590 (Umol/L)

C, 92 104 104 1561 483 (Lmol/L)

C, 10 4 o5 857 146 (umol/L)

Ref.-omradet
for underhall 40 - 80 300 - 700 60 - 240 (umol/L)

*galler en vuxen pa 75 kg
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Var ligger 2-timmers koncentrationen
vid normal underhallsbehandling?

Reimers 2019
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Valproat

> Ppatienten har dalvarde pa 500 umol/L
> Vadvar 2 h-vardet?

> t,,=12h
Om dalvardet ar ett:
10 h varde 12 h varde 14 h varde
C 2: 725 910 1049

(Ref.omradet: 300 - 700 umol/L)
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| evetiracetam

> Ppatienten har dalvarde pa 200 umol/L
> Vadvar 2 h-vardet?

Om dalvardet ar ett:
10 h varde 12 h varde 14 h varde
CZ: 445 543 663

(Ref.omradet: 60 - 240 umol/L)

Reimers 2019



Fenytoin

> Ppatienten har dalvarde pa 70 umol/L
> Vadvar 2 h-vardet?

Om dalvardet ar ett:

10 h varde 12 h varde 14 h varde

C, Bara anglarna vet

(Ref.omradet: 40 - 80 umol/L)
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Fenytoin: akut overdos

> Mycket vanlig: blodtrycksfall

80 - 120 umol/L: Nystagmus

120 - 160 pmol/L:  Diplopi, ataxi, oklart sprak, tremor, hyperreflexi,
illamaende, krakning

> 160 - 200 umol/L:  Letargi, forvirring, disorienterthet, motorisk
hyperaktivitet (kloni, asterixis, choreoatetos)

> 160 - 200 umol/L:  Koma, kramper

Craig S. Phenytoin Poisoning. Neurocritical Care February 2005 3(2):161-70 ,
Reimers 2019



Valproat: akut overdos

> Allvarlig toxicitet osannolik vid doser under 400 mg/kg
> Vid doser under 200 mg/kg:

O 4 av 15 pat.: krakning
O  5av 15 pat.: tachykardi

O  INGEN arrytmi, kramper, koma, hypotension etc.

Isbister GK. Br J Clin Pharmacol. 2003 Apr; 55(4): 398—404 ,
Reimers 2019



Levetiracetam: akut overdos

> 15 kasus, median 15 000 mg (max: 50 000 mg)
O 6av 15:Inga symptom alls

O 8 av 15: latta symptom B 15 OOO mg
O 1av15: moderata symptom C= 45 |
O Inga allvarliga symptom — 333 mg/l_

= 1966 pmol/L

"Levetiracetam appears to have the lowest toxicity
and number of interventions performed.”

Wills B et al. J Med Toxicol. 2014 Sep;10(3): 254—-260 ,
Reimers 2019



Farmakologens val:

Levetiracetam

v
v

Fenytoin  Valproat

Latt att dosera/administrera X v

Snabb effekt x v

Ingen allvarlig akut toxicitet

Ingen metabolism/interaktioner X X

Lag proteinbinding x x

Fungerar val som underhallsbeh.
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A\VARR VAR VARV

Vv

Det sakra
och dose
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Al3 - g2

A B c | D , E , F , G , H , , J , K L
Predikert
Timer etter serum-
avsluttet konsentrasjon
1 Levetiracetam inj./infus. {(umol/L)
2 - 1 322,5 Predikert serumkonsentrasjon
3 Oppstartsdose i.v. (mg): 2000 2 2921
4 Kroppsvekt (kg): 55 3 264,5 350,0
5 Distribusjonsvolum (L/kg): 0,6 4 239,06 300,0
6 Halveringstid: 7 5 217.0
7 Molekylvekt: 170,2 & 196,5 250,0
8 | 7 178,0 200,0
g | Omregningsfaktor mg/l = umol/I 5.9 2 161,2
10| Eliminasjonsratekonstant (kel) 0,099 9 146,0 150,0
11 Co (pmol/L) 356,1 10 132,2 100,0
12 11 119.8
13| 12 108,5 00
14 0,0
15: 1 2 3 4 5 6 7 B 5 10 11 12
16 |
17
18 |
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E26 ~ I =C15%2,72(-B10*12)

l _ L ) ) | . ) )
Predikertserumkonsentrasjon
1__
s — 450,0
4__
> 400,0
s 350,0
9_
1 300,0
12
3 250,0
14
15|
s 200,0
17
- 150,0
20|
21l 100,0
22
23|
2 50,0
25
24| 0,0
27 | ’
Z| 0 12 24 36 48 60 72 84 96 108 120
= 2o 175
Reimers 2019



Exempel 1: levetiracetam

> Patient, 75 kg. LEV-serumkonc. skall alltid ligga pa 150 - 200 umol/|

> Laddningsdos, underhallsdos, doseringsintervall?
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Exempel 2: valproat

> Patient 75 kg. VPA-serumkonc. skall ligga pa 500 - 600 pmol/I

> Laddningsdos, underhallsdos, doseringsintervall?
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