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Immunology, inflammation and childhood epilepsy

Treatment success

• Infantile spasms : treatment with ACTH / steroids

• CSWSS / Landau Kleffner

• Other epilepsies (?)

‘Immune epilepsy syndromes’ recognized by ILAE

• FIRES : febrile infection related syndromes

• Rasmussen encephalitis

• Auto-immune encephalitis (anti NMDA,…)

Prevalence epilepsy in auto-immune diseases increased



Valencia I, Sem in Ped Neurol, 2014

Epilepsy in systemic autoimmune diseases



Neuro-inflammology for dummies



Vezzani et al, 2011 

Inflammation Epilepsy

Innate and adaptive immunology 

Primary in the brain or systemic 
via “broken” BBB

Cytokines key players





Cytokines : Influence/change/modulate receptor excitability



Trying to explain 
what we see 

in clinic

Neurotherapeutics, 2014



Rasmussen syndrome

T lymphocytes 
around neuron

Microglial activation



FIRES
3 weeks after status epilepticus in a 3.5 year old boy 

How specific is this finding ?



Infantile spasms as a model





Vigabatrin for Tuberous Sclerosis

ACTH 

Why would TS be different ?

See CRH final common 
pathway 





Non tuberous sclerosis



Non tuberous sclerosis



Brunton PJ, J Steroid Biochemistry and Molecular Biology, 2015

“Stress” : 

Corticotropin releasing hormone CRH

ACTH  

Adrenal cortex glucocorticoids (cortisol)

The hypothalamo-pituitary-adrenal axis (HPA)



Modulation of CRH releasing neuron

- Noradrenergic A2 neurons (brainstem): excitatory
- Allopregnanolone / encephalin can stimulate opoid receptor MOR
- MOR inhibits release NA

- Inhibitory GABA neuron

Allopregnalolone : neuro- steroid 

- direct action on steroid receptors
- modulation of GABA-A receptors



CRH injection in rodents : potent convulsant
CHR-R1 receptor in amygdala hippocampus
Time specific (young animals more prone than adult animals)
R1 receptors disappear

ACTH 
-effect on melanocortin (MCR) Type 4 receptor in amygdala: Stops CRH release
-direct effect on steroid receptors (steroid dependent activity)
-indirect effect on adenenosine (second messenger)
-direct anticonvulsant effect (fragments ACTH)

(gluco)steroids



ACTH / Steroids in other epilepsies



Improvement :

Cognitive and /or 
EEG improvement

Epilepsia, 2015

Cfr RESCUE study



Epileptic Disorders 2014





Pediatric Neuroloy 2014

Methylprednisolone :

- Inhibits cytokine  (prostaglandins)
- Inhibits T cells
- Decreases extravasation of immune cells into CNS
- Inhibits CRH release

Methodology 

IV Methylprednisolone 15 mg/kg/day for 3 days
Followed by
Oral prednisolone 1 mg/kg for 1week
Then weaned over 2-8 weeks 

Follow up 6 -24 months



45 % responders









Methodology

Fixed :
weekly MPR pulses 20mg/kg/day for 3 days
4days interval
4 cycles

Adjustable :
Good effect : continu MPR every 2 weeks
Later : every 3 or 4 weeks
Relapse : intensification

Neuropediatrics 2014







Eur J Paed Neurol, 2015

Methodology

Refractory epilepsy, no WEST, no Landau Kleffner

IV methylprednisolone 20/KG/day for 3 days
12 weeks oral prednisolone (0,5 mg/kg/day alternate days)
Taper phase















Lagae L et al ,Paediatric Neurology, 1996

What about IVIG ?



Wong and White, Clin REV Allerg Immunol, 2015 

Intravenous Immunoglobulins in refractory epilepsy

- Inhibits inflammatory cytokines
- Increases NK cell activity
- Provides anti-idiotypic antibodies 



Bello-Espinova et al, Paed Neurol, 2015

12 studies

1 RCT 
5-37 patients

Variable methodology (dose, cycles, duration, follow up)

“Responders” : variable 0 - 66%

Intravenous Immunoglobulins in refractory epilepsy

- Inhibits inflammatory cytokines
- Increases NK cell activity
- Provides anti-idiotypic antibodies 



Seizure frequency

4/13 > 50% decrease

7/13 > 25% decrease

No relationship with 

duration or etiology

Epilepsia 2007



Effect on EEG 



CSF cytokines

IL-6 and IL-8 detectable in 

all patients, and higher in 

CSF than in serum : local 

production

Pretreatment IL-8 

correlated inversely with 

clinical improvement after 

IVIG



“conclusions”

• No hard data to support widespread use of steroids in epilepsy, 

except infantile spasms and ESES/CSWSS (?)

Because of : poor methodology and outcome parameter definitions

• Not specific / not targeted enough : ‘like a bull in a china shop’

Better understanding immunological processes needed 



British Medical Journal


