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Epilepsi, inflammation och behandling
SNPF januari 2016

Per Åmark

Inflammation: Cause and consequence  of 
seizures?

Activation of cytokines, interleukines, complement and 
prostaglandins  leads to a proconvulsive process and also 
modify voltage-gated and ligand-gated ion channels and 

increase extracellular glutamate concentrations.
Seizures by themselves may contribute to pro-exitatory 

and pro-convulsive inflammatory responses (i e via 
interleukins) and thus promote further seizures. 

A process finally causing progressive cognitive/behavioural 
decline?

Balosso 2008, Stellwagen 2005, 
Galic2008, Vezzani 2008, Nabbout 
2012, Libizzi 2012

Vezzani 2014

Shimada T 
2014
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Choy Mankin 2014

Cytokines may be activated by febrile sezures, detected in blood but usually not in CSF. Genetic
polymorphism may explain variation in suscepitibility to experience febrile seizures. Also, induced
inflammatory effects may start long-standing inflammatory processes leading to later epilepsy, i e 
temporal lobe epilepsy.

New onset epilepsy and immune-mediated disorders with seizures may be 
caused by specific immunopathology with antibodies against intracellular
targets (GAD) or cell-surface proteins such as NMDA receptors or VGKC 
channels. These processes may further induce an inflammatory brain process 
leading to chronic epilepsy

Toledano 2014,Vezzani 2011, Vincent 2010

Toledano 2014

Children suggested: IVMP20-30mg/kgxIII. Prednisolone 2-3 mg/kg 4w, slowly
tapered over 2-several months depending on response. Rituximab and/or 
cyclophosphamide in unresponsive cases.
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Suleiman 2014

Autoimmun encephalitis and seizures

In a cohort of suspected autoimmune 
encephalitis (n=3973), 24% had seizures

and 42% of these had neuronal antibodies.
If seizures were SE, 30% had autoimmune 

SE.

Davis R unpubl

Inflammation: With or without infection?

Idiopathic/symptomatic HHS (Hemiconvulsion-hemiplegia 
syndrome)

FIRES (Fever induced refractory epileptic encephalopathy in school-aged 
children)

NORSE (New onset refracory status epilepticus)

AEIMSE (Acute encephalopathy with inflammation mediated status 
epilepticus)

Rasmussen`s syndrome

Nabbout 2011

Inflammation: With or without infection?

Fever often included, Seizures 
induced by fever?

Brain maturation (age) related to 
syndrome

Acute phase followed by  chronic 
phase including resistant epilepsy 
and cognitive/behavioural decline
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Age/development related to clinical presentation

Nabbout 2011

Immunotherapy and epilepsy syndromes
LKS/CSWS

IS/West
LGS

Rasmussen
Refractory SE

Landau-Kleffner
2-8 y

Verbal-auditory agnosia
Behavioural-cognitive problems

Seizures, often nocturnal, variation in 
type and semiology
Etiology unknown

Probably an epileptic focal 
abnormality affecting speech areas

CSWS, ESES, LKS
• Usually clinical seizures
• EEG shows dramatic increase of epileptic 

abnormalities during sleep sometimes to the 
degree of continous (CSWS, ESES)

• Language, cognitive, behavioural problems
• Treatment aims: Sz reduction, behavioural 

improvement, EEG improvement?
• Treatment success better if started within 12-

18 m 
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Landau-Kleffner syndrome (LKS) Treatment
options

• Probable effect:
• Valproate, 

Ethosuximide, 
sulthiame, 
levetiracetam, 
bensodiazepines
(CLB,CLN,LZP)

• Possible effect:
• Topiramate, vigabatrin, 

felbamate, ketogenic 
diet

• No effect:
• Phenytoin,
• phenobarbital, 

carbamazepine
Corticosteroids and/or IVIg

LKS
IVIg very little experience, 2/11 pts long-standing positive 

effects (Mikati 2002,2005)

Corticosteroids tried in a number of small patient series, 
case reports.

No controlled studies found. 
ACTH/Methylpred/Pred have been used. 

Protocols often suggest Prednisolone 2-3 mg/kg/d 1-2 m, 
slowly tapered over several months, sometimes repeated
pulses or alternate-day treatment to reduce side effects.

CSWS/ESES

Studies are retrospective, case reports, expert opinions.
44 pts retrospectively studied given hydrocortisone 5mg/kg slowly

tapered over 21 months. 34/44 positive respone 3 m, 14/34 
relapsed. 

High IQ, short disease duration =  better outcome. (Buzatu 2009)
17 pts different protocols (ACTH,Methylpred, pred). 11/17 pos

effects but relapses/side effects caused recommendation to give
only short term steroids (Kramer 2008)

IVIg 9 pts, 3/9 positive effects (Kramer 2008)

CSWS/ESES

Veggiotti
2012
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CSWS/ESES

Steroids or surgery most effective
treatment options.

Benzodiazepins possible alternative
Other AEDs less effective.
RESCUE trial to compare

Methylprednisolone/prednisolone vs 
clobazam

IS/West syndrome, therapy
ACTH Efficacy shown in several studies (Sorel Acta Neurol
Belg 1958;58:130-41, Hrachovy J Pediatr 1983,103:641-45,and J Ped1994;124:803,Baram 
Pediatrics1996;97:375, Snead Neurology 1983;33:966-70,Vigevano Epilepsia1997;38:1270,Lux 

Lancet 2004;364:1773 and 2005 Lancet Neurol 4:712). ACTH short-time 
treatment, better than oral steroids, side effects 
no limitation (Mackay Neurology 2004;62:1668)

Insufficient data to recommend dosage and 
duration
Prednisone less effective as compared to ACTH. 

One study found no difference (Lombroso Epilepsia 1983;24:135-58 , 
Hrachovy J Pediatr 1983,103:641-45 Baram Pediatrics1996;97:375,Lux Lancet 2004;364:1773). 

IS/West syndrome, therapy
VGB efficacious. Best results when TSC(90-100%). 
Probably TSC cases respond to lower doses  (Aicardi
Epilepsia1996;37:638 Vigevano Epilepsia1997;38:1270,Cosette Neurology 1999;52:1691, Appleton 

Epilepsia 1999;40:1627 ) Effective within14days. Duration of 
treatment not known, usually 3-6 months
Long term prognosis: Lack of sufficient data to 
recommend treatment (Mackay 2004). Slightly better for 
ACTH than VGB idiopathic cases(Lux Lancet 2004;364:1773and 2005 
Lancet Neurol 4:712)

Lack of data to conclude early treatment to 
improve long-term outcome

IS/West syndrome,therapy

Pyridoxine 5/17, 3/13 and 3/3 patients 
respectively responded to(20-50) 100-
300mg/kg/d  (Pietz Epilepsia 1993;34:757-63,Ito Ped Neurol 1991;7:91-96, Blennow

Neuropediatrics 1986;17:7-10). Not significantly better than 
placebo/spontaneous remission(Mackay2004).

VPA Not studied as initial therapy. 65%-73% sz
control in one study (Siemes Epilepsia 1988;29:553,FisherEpilepsia1992:33;165)

Widely used but not for initial therapy (Pavone Dev Med 
Child Neurol 1981;23:454).
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IS/West syndrome, therapy

Nitrazepam effective(30%-54%) and Clonazepam less 
efficacious (Farell Epilepsia 1986;27:s45-51,ChamberlainJ Child Neurol1996;11:31)

TPM 11 cases of refractory IS given up to 24mg/kg, 5 
spasm free, 9 had >50% reduction (Glauser Epielpsia 1998;39:1324-28).

3-5mg/kg/d given to 544 children, initially or 
additional, following 20 w. observation, 44% sz free 
(Zou et al 2008).

Ketogenic diet Retrospective data small number of 
patients, 8/13 responded first line treatment (Kossoff

Epilepsia 2008) Used sometimes for idopathic cases first line, 
others later alternative.

Gaily 
2012

Kossoff 2009

Infantile spasms, evidence
Cochrane review: Hancock EC et al 2013

96 studies were reviewed. 18 were RCTs including 858 
patients involving 12 therapies.

GENERAL CONCLUSIONS:
Hormonal therapies (prednisolone, tetracosactide, ACTH) 

resolves spasms faster and in more children than VGB.
Possibly hormonal therapy gives better developmental

outcome in idiopathic cases. Generally high doses preferred
over low doses.

Still much more studies are needed to conclude which
strategies are the best, including different etiologies, 

adverse reactions and other characteristics.

LGS

• Prevalence:
• As much as 10% among those with seizures 

before 5 years, 1-4% of all children with 
epilepsy. Approximately 200-400 children in 
Sweden
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Lennox-Gastaut syndrome
VPA (Covanis Epilepsia 1982;23:693-720)

BZD All types widely used as adjunctive therapy

LTG Efficacious in an enrichment study, 30 patients. (Eriksson 
Epilepsia;1998:39:495-501) and open add-on studies (Oller Epilepsia
1991;32:58, Timmings Eur Neurol 1992;32:305-7)

TPM Placebo-controlled, 98 patients, TPM better than placebo(Glauser
Neurology 1997;48:1729) and reduced drop attacks (Glauser Epilepsia
2000;41:86-90)

FBM One study showed efficacy (The Felbamate...N Eng J Med 1993;328:29-
33)

ESM Combined with VPA to decrease absences

RUF shown effective to treat drop attacks

LGS evidence
Cochrane report 2012 (Hancock EC, Cross HJ)

Found 9 RCTs with different therapies, 
different outcomes and different 

populations. No Immunomodulation
included.

General conclusion is that we have very
little evidence regarding choice of therapy.
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IVIg refractory epilepsy, evidence
Cochrane review Geng J et al 2011

8 studies were reviewed, one was a RCT. The 
others self controlled trials

No studies on monotherapy IVIg
One study compared three different doses of IVIg
as add-on compared to placebo. 61 patiens 2-51 y 

different diagnoses.
No significant differences were noted.

(van Rijckevolsel 1994)

IVIg
Encouring results have been reported

on LGS (Gross-Tsur 1993 ), West (Ariizumi 1987), 

therapy resistant epilepsy (i e Billiau 2007: 

4/13 pts reduced sz frequency) and juvenile 
spasms (Bingel 2003)

Corticosteroids to childhood
epilepsy (excluded spasms)

Cochrane review Gayatri N 2007
Only one RCT with 4 patients, 3 patients 

had a sz reduction 25-50%.
No patient had a reduction >50%. (Pentella

1982)

5/6 children (4-17y) with FLE responded
to ACTH, remaining good results in 

some (Gobbi 2014)
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Epileptic encephalopathies
Corticosteroid use is described for LGS, MAE and Othahara, 
mainly to influence on non-convulsive SE, periods of seizure

escalation and cognitive decline.
I e in a study by You SJ et al 2008 retrospectively noted rewarding

results of a short course, 8 w, with corticosteroids 40/51 had
>50% sz reduction. >50% relapsed first 12 m. 20/32 LGS patients 

responded.
Verhelst et al reported (2005) retrospective results on 32 pts, 47% 

had a seizure reduction. Dose, duration and etiologies were
different.

2013

Further studies
Adequately powered multicenter 

randomised controlled studies
Use relevant clinical efficacy

measures, considering differences
between various syndromes and 
indications for immunotherapy.

Include QoL measures and cognitive
effects.

Studies should be of sufficient
duration to evaluate adverse events, 

long-term effects etc

Conclusions
Immunomodulation is used to treat a variety of

pediatric epilepsy syndromes and seizures.
It is well established in cases with autoimmune 

origin and in some selected syndromes ( i e West, 
LKS)

It is often used as add-on with little or no evidence
regarding effectiveness, dosing, duration etc.

There is an increasing need for controlled trials to 
establish its place in treatment of childhood

epilepsy
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Evidence and Experience
Evidence for West syndrome.

Other syndromes: weak evidence.
Experience is widespread and the use of
immunomodulation is part of treatment

possibilities in selected cases without effect of
other treament options.

If antibody mediated disease with epileptic
seizures, immunomodulation is warranted.

Tack för uppmärksamheten


