onset of altered behaviour with intermittent confusion, memory lapses, :

1

' ataxia, transient aphasia and diplopia. No p/h/o psychiatric illness or SUD. |

Examination: not cooperative, diaphoresis+, irrelevant answers, singing
spontaneously, hyper vigilant, fluctuating attention span, anxious, paranoid
ideas+, insight absent, judgment impaired.

EEG - NAD

MRI brain - nodular T2 hyperintense lesions along the courses of the long
tracts, cerebellar hemispheres, mid brain cerebral penduncle, left sub thalamic
regions and few in supratentorial parenchyma
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* Red flags

1 Cerebrospmal fluid (CSF) lymphocytlc pleocytosis Qr CSF-specific
011goclonal bands Wlthout evidence for infection

e

| 3;-.::'F.a;ci_obrachial dYstojniC-’ASe'izure_s

i Suspectedneuroleptic malignant szyndrome.

5 MRI‘;_éanrmalities,(mesiotem_poral hyperintensities, atrophy patfern)
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Susanna E et al. An evolving redefinition of autoimmune encephalitis, Autoimmunity Reviews, Volume 18, Issue 2, 2019, Pages 155-163.

Harry A etal. The immunobiology of autoimmune encephalitides, Journal of Autoimmunity, Volume 104, 2019, 102339.

Encephalitis often refers to inflammation of brain parenchyma. Meningoencephalitis - meningeal involvement.

Diagnosis as per Consensus Statement of the International Encephalitis Consortium requires evidence of:

A. An altered mental status lasting >24 h with no alternative cause identified (major criterion) along with 2
or more minor criteria, including

3

25

fever =38 °C within the 72 h before or after presentation,

generalized or partial seizures that were not fully attributable to a pre-existing seizure disorder,
a new onset of focal neurologic findings,

CSF pleocytosis (white blood cell count =5/mm3),

abnormality of brain parenchyma on neuroimaging, and abnormality on electroencephalography
(EEG) not ascribable to other causes.

B. Two of these minor criteria were needed for a possible diagnosis of encephalitis and > 3 for a probable or
confirmed diagnosis.

Last 15 years, significant advances in the identification of encephalitis aetiologies: bacteria, viruses, fungi,
parasites and particularly autoimmune etiology.



Vincent A et al. Potassium channel antibody-associated encephalopathy: a potentially immunotherapy-responsive form of limbic encephalitis. Brain 2004;127:701-12.
Dalmau J et al. Paraneoplastic anti-N-methyl-D aspartate receptor encephalitis associated with ovarian teratoma. Ann Neurol 2007;61(1): 25-36.

Limbic encephalitis first described in 1960s.
Refers to the subacute onset of episodic
memory loss, confusion, and agitation.

Autoimmune encephalitis dates back to
1970s. In 2005, the first specific antibody |

subtype, anti-NMDAR, was identified by Dr
Josep Dalmau and his team.



Susanna E et al. An evolving redefinition of autoimmune encephalitis, Autoimmunity Reviews, Volume 18, Issue 2, 2019, Pages 155-163.

Mechanism Antigens involved
Production of antibodies Hu, MA2, glutamic acid antibodies against Hu (also defined type 1
directed against intracellular anti-neuronal nuclear autoantibody, ANNA1), Ma2, glutamic acid
antigens decarboxylase (GAD)

@ethyl—D—aspartate (N@-aminobutyric acid A (GABAAR),
v-aminobutytic acid B (GABABR), a-amino-3- hydroxy-5-methyl-4-
isoxazolepropionic acid (AMPA), metabotropic glutamate receptor 5
(mGluR5), dopamine 2 receptor

Production of antibodies
against synaptic receptors

Production of antibodies Leucine-rich glioma inactivated-1 (LGI1), contactin-associated
targeting ion channels and cell protein-like 2 (Caspr2), dipeptidyl-peptidase-like protein 6 (DPPX),
surface proteins myelin oligodendrocyte glycoprotein (MOG), aquaporin 4,

ganglioside GQ1b



. Est1mated 1nc1dence 1 5 / mllhon populatlon/ year -

At onset ~ 90% patlents have promment psych1atr1c or behav1oura1 symptoms- f
| that can be dlfﬁcult to dlfferentlate from a pr1mary psychlatrlc dlsease

:_,Female predommanee (F M rat1o ~8 2) age d1str1butlon (medlan 21 years
| ‘A»;__'_"jfrange <1—85 years) ’ | o = .

-i’,-":"'SO% pat1ents 1mproved or recovered after 1mmunotherapy and (when'

-.1._:;;need€d) tumour removal

" _}__tEarly treatment and no adm1ss1on to an 1nter1s1ve care umt were 1dent1f1ed as -
| ';'1-.“_-;7pred1ctors of good outcome - - | =

- 'i-.,__'_Wlthm the ﬁrst 2 years of the dlsease 12% of patlents had relapses that Were_',‘_
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'TI% Neuronal antlbody testmg helps Conﬁrm the d1agnosm

s In chmcal 1aborator1es th1s test 1s a cell based assay (CBA)

- Wh1ch - patlent S CSF or serum react1v1ty agamst I
',.“NMDARS 1S examlned USIIlg a human embry()nlc kldney
. ;cell lme (HEK 293) that expresses the receptors |

':*Any CBA techmque e1ther it ﬁxed or 11ve cells 1f used
- W1thout conﬁrmatory tests (eg, brain 1mmunosta1nmg) ‘f
_fj_,f]_mrght lead to false- -positive or false negative results (in 2 |
,‘{',.';.-14% of cases) These drawbacks are avo1ded if CSF is used




-~ Prbable

Diagnostic criteria of anti-NMDAR enceEhaIitis

Rapid onset (<3 months) of at least four of the six major groups of symptoms:

» Abnormal (psychiatric) behaviour or cognitive dysfunction

« Speech dysfunction (pressured speech, verbal reduction, or mutism)

« Seizures

«  Movement disorder, dyskinesias, rigidity, or abnormal postures

+ Decreased level of consciousness

» Autonomic dysfunction or central hypoventilation

And at least one of the laboratory studies:

» Abnormal EEG(focalordiffuseslowordisorganisedactivity,epilepticactivity,or
extreme delta brush)

+  CSF with pleocytosis or oligoclonal bands

Orthreeoftheabovegroupsofsymptomsandidentificationofasystemicteratoma

Exclusion of recent history of herpes simplex virus encephalitis or

Japanese B encephalitis, which might result in relapsing immune-mediated

neurological symptoms

Definite

One or more of the six major groups of symptoms and IgG GluN1 antibodies
(antibodytestingshouldinclude CSF);ifonly serumisavailable, confirmatorytests
shouldbeincluded(eg,liveneuronsortissueimmunohistochemistry,inadditiontoa
cell-based assay)

Exclusion of recent history of herpes simplex virus encephalitis or

Japanese B encephalitis, which might result in relapsing immune-mediated
neurological symptoms

12



Rossling, R., Priiss, H. SOP: antibody-associated autoimmune encephalitis. Neurol. Res. Pract. 2, 1 (2020).

Diagnostic algorithm

- Autonomic symptoms
- Aphasia/ Dysarthria

- Subacute onset (< 3 months)
- Disturbed consciousness
- Working memory deficits

- Catatonia, suspected NMS

Obtain history, clinical symptoms

- New epileptic seizures

- Psychiatric symptoms/ behavioural changes
- Dyskinesia, facio-brachial dystonic seizures
- New focal neurological signs

- Hyponatremia

- Other autoimmune disorders

g

Exclusion of

alternative causes
- Viral encephalitis
- NMO, MS, ADEM
- Intoxication
- Vasculitis
- Prion disease
- Psychiatric
disease
- Meningitis

No
Suspected AE
¢ }
EEG
SR = CSF MRI -T2/FLAIR

RLchicativg Pleocvtosi C hyperintensities
- Slow wave activity }} ~ & cOYtSIS = ontrést P 1

(esp. including - Inc.:reased protein en}.’lancmg flnl:ﬂe rlal
temporal lobes) - Oligoclonal bands {ilesions empora

L Atrophy IObeS

" MRI, FEG, CSF can be normal in AEl




Rossling, R., Priiss, H. SOP: antibody-associated autoimmune encephalitis. Neurol. Res. Pract. 2, 1 (2020).

...Diagnostic algorithm

Exclusion of

alternative causes
- Viral encephalitis
- NMO, MS, ADEM
- Intoxication
- Vasculitis
- Prion disease
 {- Psychiatric
disease
- Meningitis

Antibody detected ?
_Serum / CSF ’

l Evidence of classical PNS?
Limbic encephalitis
Encephalomyelitis
Cerebellar degeneration
Opsoclonus-myoclonus

Yes

syndrome ?

Ongoing clinica
suspicion ? _

wResearch lab - new AbZ

Yes

ompatible with clinicaly

MRI

T2 /FLAIR
hyperintensities
in medial
temporal lobes

, 555

l Yes

Surface Ab

Yes

Tumor screening

l Onconeural Abl l

v

Probable AEl Definite AE § Definite PNS

Definite Limbic encephalitis

. M
Antibody negative AE

Yes

No

Exclusionof AE}

erapy |
symptomatc
immunotherapy
tumor therapy




w Therapy depends on the C11n1ca1 syndrome and the der1y1ng ant1body

. Early therapy 1s cr1t1ca1 -
e F1rst hne therapy 1n antrbody medlated AE Comprlses
1 h1gh dose 1ntravenous methylpredmsolone (1 gm / d 1.V, for 5 days)

2 therapeutlc apheres1s (at least 5 tlmes every other day, in cases w1th f
predomlnant CSF ant1bod1es usually 7—10 treatments needed)

3 1ntravenous 1mmunoglobu11ns (2 g / kg body Welght over 3—5 days) .




- ~_6 months 1ntervals)
— CycIophosphamlde 1s another optlon for second 11ne therapy and mlght be combmed :
w1th r1tux1mab e = - '
_""ff?f_.,_"‘:Many other treatments have been used w1th Varlable success 1nc1ud1ng mycophenolat
.,-'j_-_{—mofetll methotrexate or azathloprlne = e = ‘ e

f.;_;Prom1smg new data suggest that the proteasome 1nh1b1tor bortezom1b m1ght be a

i_;'fj;Valuable optlon in pat1ents Wlth surface ant1body-med1ated AE daratumumab =
fﬁftOCthUmab or autologous stem Cell transplantatlon | ' =

£ If hlgh antlbody t1tres per81st parallel to c11n1ca1 symptoms repeated aphere31s should}:li
| be cons1dered : &

B e;-.stopped after 13 years.




optlon are st111 lackmg

m1t1at10n of 1mm1motherapy 1s cruc1a1 not
only regar dmg the acute phase of the d1sease but

,' also for 1ong term outcome |

. As shown in pat1ents w1th NMDAR encepha11t1s f ;
long term ‘outcome mlght be 1mpa1red
per51stent Cogmtwe deﬁc1ts - . =
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= '_the auto ant1gen that 1s ect0p1cally produced on tumour cells
> Symptomatlc therapy depends on the form of AE

~.,"v:Ant1ep11ept1c therapy 1s frequently requlred as AE commonly leads to epllept1c se1zures |

Ant1ep1lept1c drugs should be tapered after the encephal1t1c phase glven that in surface
e ant1body-med1ated AE selzures are marnly acute symptomatlc

- “._""':PsyChot1c Symptoms often requlre trans1ent treatment W1th ant1PSYCh0t1C drugs, Wthh
= ;if;m1ght also be tapered after the 1n1t1al d1sease phase | | |

-j_f-;.Wrth status eplleptlcus autonomlc symptoms or ma]or behav1oural abnorma11t1es =
:"'ff’patlents regularly requrre 1nten51ve care unit treatment 1nclud1ng sedatlon and" -

"mechanrcal ventllatron _ -




ffConcIusrons drawn from the data ebtarned in referenced revrew regardmg possrble correlatrons wrth
~ outcome in autormmune encephalrtrs due to any antrbody and in anti-NMDAR encephalrtrs

* .,V'_',Relatronshrps are descrlbed as belng Irkery, possrble unllkely, mconclusrve or not suffrcrently studred ,

Association with poor outcome in

Variable

Autoimmune
encephalitis

Anti-NMDAR encephalitis

Age
Sex

Autonomic dysfunction
Altered conscious state
Status epilepticus
Presence of neoplasm

MRS on presentation
MRS nadir

Antibody titer

CSF abnormalities
MRI abnormalities
Use of immunotherapy

Delay in immunotherapy
ICU admission

Mechanical ventilation

Unlikely
Unlikely
Inconclusive
Unlikely
Unlikely
Inconclusive

Unlikely
Possible
Inconclusive

Not sufficiently
studied

Likely

Not sufficiently
studied

Not sufficiently
studied

Unlikely

Unlikely

Not sufficiently studied
Possible

Unlikely

Unlikely (may have positive
influence on remission)
Not sufficiently studied
Unlikely

Inconclusive
Inconclusive

Unlikel

19




- In patlents Wlth Suspected antrbody-assoc:lated AE it is essentral to
- _‘fanalyse the patlent S hlstory for the aforementroned red / yellow ﬂags |

'Standard dlagnostlc Work-up mcludes EEG MRI CSF analysrs and"-'

~;v','test1r1g for ant1 neuronal autoantlbodles

'A?'-};-"Deﬁmte AE’ or’deﬁmte PNS’ -ean be dragnosed when a detected f

-.ant1body 1s compatrble W1th the chrucal syndrome

"'jTreatment Should be 1n1t1ated as soon as possable and must not awa1t | .
'_;_f-'_,._.-'pendmg antlbody analy51s =~ “ |

“ '“"':Consultat1on of an AE spec1al1st (neurologlst) is

frecommended before / after conﬁrmatron of the dlagn081s of AE
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