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Encéphalites avec anti-NMDA-R

Premiers cas identifiés : jeunes femmes encéphalite et teratome de I’ovaire
Dalmau et al, Ann Neurol 2007
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Les Encéphalites avec anti-NMDA-R

Femme, MmeY.
Medeline, Colombie.
Dr Reiss.

Homme, Mr X.
Amiens,
France.

Dr Bertille.

LCR inflammatoire 91%

EEG anormal 92 %
Enfants,

Paris, Trousseau

Tératomes non systématiques



Encéphalites a auto-anticorps anti-NMDAr
Importance des troubles psychiatriques initiaux

| Jeune femme de 20 ans
 Tableau psychiatrique progressif depuis avril 2012

* [nfantilisation, hallucinations, terreurs, catatonie,
comportement innaproprié, mange deux phalanges...
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amelioration spectaculaire

sous ivlg et rituximab
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Région parisienne
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REPARTITION GEOGRAPHIQUE DES 100 PATIENTS NMDAr+ DIAGNOSTIQUES ENTRE MAI 2007 ET MAI 2012 PAR LE CENTRE DE REFERENCE
DES SYNDROMES NEUROLOGIQUES PARANEOPLASIQUES



Les encephalites anti-NMDAR sont elles
un diagnostic différentiel des encéphalites infectieuses

Etude de 108 LCR de patients « Encéphalites infectieuses France 2007 »
(Malilles et al, Clin Infect Dis 2009;49:1838-47)

M. of cases Y
Virus H5V 17 15,7
Wy 7 6,5
ChV 2 1,8
Toscana virus 1 09
Influenze A 1 0,9
Enterovirus 1 09
Bacteria Mycobacterium 5 4.6
tuberculosis
Listeria 4 3,7
maonocytogenes
Undetermined 68 62,9
Auto-immune Anti NMDAr 2 1,8

Anti-NMDAR = 3% des causes indéterminées (2/70)



What we learnt from NMDAR-ADb encephalitis ?

More than 50% of patients have no tumor
Frequence > all onconeural antibodies
(> 700 patients with NMDAr identified between
2007 and 2011 in the world and 80 in France)
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Dalmau et al, Lancet Neurol. 2011

: 58% of tumors (98% ovary teratoma)

: 35% of tumors

: 15% of tumors

: 5% of tumors (testicular seminoma, SCLC)
0%

: 1% Neuroblastoma

Autoantibodies level decrease
with clinical improvement
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Dalmau et al, Lancet Neurol. 2010;10:63-74



NMDAR-ADb could play a direct role in encephalitis pathophysiology

Brain immunhistochemical analysis

Few CD3 positive T-cells
Few CD68 positive macrophages

Prominent perivascular cuffing
of CD20 positive B-cells.

MHC Il associated CD1a protein is not expressed

Totally different than patients with Hu, Yo or CVV2-Abs

(Camdessanche et al, Eur J Neurol 2010 August Epub)

14 biopsies and 3 autopsies
in the litterature with the same result

(Moscato et al, Eur J Neurosci 2010;32:298-309)




Clinical presentation of patients with NMDAr-Ab is similar to
Pharmacological or genetic inactivation of NMDAr
of Gabaergic interneurons

Effect on dopaminergic,
noradrenergic, and
cholinergic systems

Autonomic instability

Psychosis, catatonia,
mutism, rigidity, dystonia

T

Blockade
of NMDAR

Inactivates
GABAergic neurons

Increases extracellular glutamate, Frontostriatal
disinhibits excitatory pathways syndrome

|

Effect on brainstem
central pattern generator

Semi-rhythmic movements
Bulbar, limh, trunk

Effect on pontine-medullary
respiratory network

Breathing dysfunction,
hypoventilation

See Florance-Ryan and Dalmau, Curr Opin Pediatr 2010



In vivo, NMDAR-AD increase cellular level of glutamate
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How NMDAr-Ab provoke receptor internalization ?

NMDAr-Ab differentially affects the surface diffusion of
NMDAr internalization is significative after 2 hours NMDAr

a (NMDAr-Ab are incubated 2 hours)
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Mikasova et al, Brain 2012;135:1606-1621



How NMDAr-Ab provoke receptor internalization ?

NMDAr alters the EPHB2R surface diffusion and disturbe the interaction between surface GIluN2A-NMDA
receptor and EPHB2R.
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Other encephalitis with autoantibodies

Man 55 years old. Right facial palsy. Myoclonus for 15 days

Brutal breath arrest and hypertonic crisis

Myoclonus, Dysautonomia

CSF : inflammatory ; MRI normal ; Anti-Glycine réceptors antibodies
Ivlg, Plasma exchange, cyclophosphamide

Hutchinson et al, Neurology 2008;71:1291-1292



D’autres auto-anticorps sont associes a des tableaux
de pseudo-ADEM

59 years old woman

No past medical history

April 2011, brachio-facial myoclonus, hyponatremia
June 2011, myoclonus, suddent falls, confusion
October 2011, dysautonomia, right hemiplegia

MRI : lesions with mass effects

Biopsy : Inflammation +++ discussion of gliomatosis
February 2012 : lung adenocarcinoma



Anti-Lgil auto-antibodies

Pseudo-tumoral lesions
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Improvement after immunomodulator treatments
Reccurence with tumor diagnosis without MRI modifications



Other autoantibodies associated with encephalitis
directed against cell surface antigens

Number of
e >600 12 17 >100 30 6 4 3 >10
N y LE LE . Ataxia
Clinical signs | encephalitis LE LE LE . ataxia LE Stiff
myotonia | myoclonus LE
Role antagonist | antagonist ? ? ? antagonist | agonist ? ?
Para’;g‘s’gs'a““ 60% 70% 47% 15% 15% 10% 25% | 100% 15%
Associated | Ovary | |ymoma SCLC, = SCLC Lun
SS0C1ate Y breast SCLC ’ ' | Thymoma | Hodgkin | Hodgkin g
tumors teratoma sCLC thymoma | thymoma thymoma

Anti-VGKC = anti-Lgil and anti-CASPR 2 +++

LE = limbic encephalitis

Lai et al, Lancet Neurol 2010;9:776-785
Irani et al, Brain 2010;133:2734-2748



Probably many other autoantibodies are unknown

62 years old woman without medical past history
Suddent seizures, confusion

Abnormal polysomnography — Drastic reduction of total sleep time
Complete loss of REM sleep
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BILAN DES ANTICORPS DETECTES ENTRE MAI 2007 ET

OCTOBRE 2012 PAR LE CENTRE DE REFERENCE
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Pathophysiology of encephalitis with autoantibodies ?

Moscato et al, Eur J Neurosci 2010:32/298-309



Conclusion :

- Concept d’encéphalite autoimmune avec autoanticorps clairement établi

- Les autoanticorps dirigés contre un antigene membranaire jouent un role direct
- Existence tres probable de formes frustes ou modérées

- La fréquence des formes idiopathiques est supérieure aux paranéoplasiques

- Les tumeurs sont probablement un élément déclencheur parmi d’autres

- Aucun guideline de traitement

- Physiopathologie exacte non élucidée
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