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Since 2011: Senior Attending Neurologist, Dept. Neurology, University Hospital Ulm (Chair
Prof A.CLudolph

CoHeadofthel dzy G A Y32y Q& 5 A & $Hedd ProhGiAlandwahkneye)i / f
CoHead of theCerebrospinal Fluid LaboratoiyHead Prof. HTuman), special expertise:
antineuronal andonconeuronalantibodies

Head: Outpatient Clinic foAutoimmune Encephalitides and Paraneoplastic Neurological
Disorders

Habilitationin Neurology, Ulm University
Board Certification in Neurology

Neurology residency, Department of Neurology, University Hospital Hartfpysgndorf,
(Chair: ProfDr. C.Gerloff)

Postdoctoral Research Associate, Cellular Neurobiology Laboratory, Salk Institute for Biolog
Studies, La Jolla, Ca, USA (Chair Prof. Schubert)

Doctoral thesis, Dept. of Neurology, University of Hamburg
Postgraduate education: Molecular Biolo@gnterfor Molecular Neurobiology Hamburg
Medical School, Hambuigppendorf, Germany

Extended Executive Board, German Association for Cerebrospinal Fluid
Diagnostics

Scientific Advisory Board, GENERATE (German Network for Research of Autoimmune
Encephalitides



. Generalinformation about the webinars

RARMBeurologicalneuromusculaand movementdisorders
30-35minpresentation
15min Q&Asessiorat the end (pleasewrite your questionsin the Q&A)

To T o I

Targetaudience neurologistsresidents paediatricneurologists
geneticistdrom RNDmembers RNDaffiliated partners andnon-RND
HCPscrossEuropeandworldwide

A RecordedVNebinarandpresentationto be found at the latest 2 weeks
after on: http://www.ern -rnd.eu/educationtraining/pastwebinars/

A Postwebinarsurvey(2-3min): satisfaction topic ideasfor nextwebinars
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- The Classics
- { 8 RSy Khoréal &
- Choreaassociatedwvith anti-phospholipidsyndrome
- Autoimmune choreasassociatedwith specific
antineuronalantibodies
- Paraneoplastianeurologicakyndromeswith
antibodiesagainstintracellularantigens
- Autoimmune encephalitidewith antibodiesagainst
neuronalsurfaceantigens
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Learningobjectives

Bythe end ofthis webinaryou will be ableto:

A identify red flagsfor potentially treatable
choreaticmovementdisordersof autoimmune
origin

A chooseappropriatediagnosticteststo verify or
excludespecificsubtypesof autoimmunechorea

A stateimportant therapeuticapproaches

5D 0/ &@alNSW
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Theaudience

Q1:Whatisthe bestdescriptionfor your
professior?

a.
b
C.
d.
e
f.

g.

Neurologist-> Movementdisordersspecialist
Neurologist-> Immunologyspecialist
Psychiatrist

Pediatrician

Nurse

Neuroscientist

other

5D 0/ &@alNSBW
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Pathogenesisf{ & RS y Kholsal &

- Postinfectious
- Group Ab-hemolyticStreptococcus

- Immunemediateddysfunctionof striatal
pathwaysaspart of rheumaticfever

5D 0/ &@alNSW
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Howto detectarecentGroup Ab hemolytlc
streptococcusnfection?

1. Increasedr risinganti-streptolysinOtiter oder
other streptococcahntibodies(ant-DNASE Bise
IS better than a singletiter)

2. A positivethroat culture for group A b-hemolytic
streptococci

3. A positive rapidyroup A streptococcal
carbohydrateantigentest in childwith a high
clinicalpretestprobability of astreptococcal
pharyngitis

5D 0/ &@alNSBW

21 Januan2020 Gewitzet al..Circulation2015;131:18061818



ot ‘\ European ‘\ European

" Reference .\ Reference

0.0. Network ean 0.0 Network
l w prevalence

comp\cxd sssssssssssssssssss

cademy of neurology

N eeee Ioglcal Diseases

[ 8RSY KHoré’a#Banesymptomecomplexof
rheumaticfever

The 2015evisedJonescriteria for acuterheumaticfever
A. Evidenceof precedinggroup A streptococcalinfection +
B. Majorcriteria

- Carditis(clinicaland/or subclinical

- Arthritis (polyarthritisonly)

- Chorea

- Erythemamarginatum

- Subcutaneousodules

C. Minorcriteria

- Polyarthralgia

- Feverd X 0°€)P p

- 9{w X cn YYKK FYyRk2NJ/ wt xo
- ProlongedPRinterval (unlesscarditisis presen)

Requiredfor the diagnosisof acuterheumaticfever. 2 majoror 1 major+2

Dr. Farouk JKhury, DocCh

5D 0/ &@alINSW
21 Januan2020 Gewitzet al. Circulation 2015:131:1804.818
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- Annualincidenceof ARF 3.8.6 per 100.000-84 yearsold childrenin
Northern ItaIy (Licciardiet al., Pediatr2018 Jul:198:228.e1.)

- Relativefrequencyof the major criteria ewitzet al. circulation 2015;131:180a818)
- carditis(50%¢70%)
- arthritis (35%66%)
- chorea(10%30%,femalegpredominance
- subcutaneousodules(0%10%)
- erythemamarginatun{<6%)

5D 0/ &@alNSW
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TABLE 2. Findings on neurologic examination®

Total Chorea No chorea

Number of patients 50 13 37
Dysarthria 2 (4) 2(15.4) O
Hypotonia 10 (20) 9 (69.2) 1 (2.7)
Motor impersistence 5 (10) 4 (30.8) 1(2.7)
Hang-up reflexes 4 (8) 4 (30.8) 0
Hypometric saccades 16 (20) 5(38.5) 5{13.5)
Oculogyric crisis 1(2) 1 (7.7) 0

“ Percentages are within parentheses.

5D 0/ &&aINSW _
21 Januan2020 Cardoso et al., Movememisorders1997;12(5): 701703
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Neuropsychiatridindings in{f & R S y KHor¥a¥ &

Childrenwith { & Yy R S yckdrediMeee foundto be
more likelyto experience

- majordepressivalisorder
- tic disorders
- attention deficit hyperactivitydisorder(ADHD)

than both healthychildenandthosewith acute
rheumaticfeverwithout chorea

5D 0/ &@lNSW Am JPsychiatry2000 Dec;157(12):203&Mercadante
21 January2020
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Treatment andutcome

Eradicatiorof streptococci(penicillin insomecases
tonsillectomy)

Cardiaovork-up

Longterm penicillintreatment to preventrelapses
(until the ageof 21)
Steroids, NSARs

Choreavalproidacid carbamazepingneuroleptics

Outcome: Remissiomwithout residualneurological
iImpairmentin 90%

5D 0/ &@alNSW
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Immunosup_pressivafeatment

Placebecontrolledtrial, 37patients, 4weeks2mg/kgbodyweightprednisone

Mo Table 3. Weekly rate improvement of chorea intensity score, for
o prednisone and placebo groups
a 0 L
oy | Week Total Prednisone Placebo P
S ! ~163 255 11 <0.001
. 2 ~3438 -53 —438 <0.001
L 3 515 ~718 182 <0001
e 0. 4 —65.5 —85 —334 <0.001
8 —86.3 —98.6 —65.9 <0.001
A0 12 —79.8 —100 -79.8 <0.001
Wo wi w2 W3 w4 W8 W12
Evaluation Time

5D §/ &@alINSW _
21 Januan2020 Paz et alPediatrNeurol2006;34:264269.



European
Reference

complex diseases complex diseases

£ Network european academy of neurology & Network
Neurological Diseases Neuromuscular
(ERN-RND) Diseases (ERN EURO-NMD)

Pathophysiologycrossreactingantibodie2

o European sagw.  ulm university universitat

..' Reference s
Network o Network u u l I I
for rare or low prevalence e a n for rare or low prevalence oD .

0022-1767/93/1515-2820$02.00/0

The Journal of Immunology Vel 151, 2820-2828, No. 5, September 1, 1993
Copyright © 1993 by The American Association of Immunologists Printed in U.S.A.

Epitopes of Streptococcal M Proteins that Evoke
Antibodies that Cross-React with Human Brain'

Michael S. Bronze and James B. Dale?

Department of Veterans Affairs Medical Center and the Department of Medicine, University of Tennessee,

Memphis, TN 38104 g
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Whatarethe targetantigen®

nature . .
medicine Ganglioside®

Mimicry and autoantibody-mediated neuronal cell
signaling in Sydenham chorea

Christine A Kirvan!, Susan E Swedo?, Janet S Heuser! & Madeleine W Cunningham!

PR Table 2 Lysoganglioside GM1 inhibition of acute chorea sera binding
E 24,501 to GIcNAc-BSA
0 . 31.1.1
g e - 37.2.1 o
2 Acute serum Lysoganglioside GM1 (ug/ml)?
§ 60 7.3
- 0.54
g 61 6.9
s e s s EeL g 3 118 11.4
5 8 < & ¢ ¢ g @ o
°*8 §g - TE 123 108.3
52 & Al 20.3
5D §/ &@alINSW - . :
Kirvanet al.,NatMed. 2003 Jul;9(7):9220.
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OPEN @ ACCESS Freely available online D O p am I nrece ptO r§ ©PLOS | one

Dopamine Receptor Autoantibodies Correlate with
Symptoms in Sydenham’s Chorea

Hilla Ben-Pazi'*, Julie A. Stoner?, Madeleine W. Cunningham?
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Chorea In Lupuerythematodesand antt
phospholipidsyndrome

- Initial descriptionin 1987by Ashersoret al. in SLE +
antiphospholipidantibodies

- Laterdescribedalso inprimary AP$3

- <4% of SLpatientsdevelopchore&

- TR {9 -2NJisedgse0%qnimaryAPS
-  Femalémale ratio >20:F

- Medianage23+12 years

lAsherson et al.SeminArthritis Rheum1987 May;16(4):253.

5D 0/ &@lNSSW 2Cervera et alMedicine(Baltimore). 1997 May;76(3):261.
21 January2020
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Accompanyinglinicalmanifestations

Severalother manifestationsof APS irmost patients:
- Ischemicstroke (~25%)

- Deepveinthrombosis(~25%)

- Miscarriageg~20%)

- Peripheralartery occlusion(~5%)

- Myocardialinfarction (~5%)
Manifestationsof SLE irmany patients:

- Polyarthritistarthralgia(~30%)

- Nephritis (~30%)

- Serositispericarditig pleuritis (~10%)
- Valvelesions(~10%)

Other

- Migraine(~10%)

- Psychosig~5%)

5D 0/ &@alNDBW o _
21 Januan2020 Cervera et alMedicine(Baltimore). 1997 May;76(3):2a2.
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Laboratory findings anulnaglng

Laboratory finding$

- Lupusanticoagulan~90%)

- Anti-CardiolipinAbs(~90%) + bGlykoproteinAbs

- Anti-nuclearAbs(~80%)

- DsDNAADbs(~80%) ~

- Thrombocytopenid~50%)
Hemolyticanemia(~5%)

Cerebral MK

- Normal (~40%)

- Subcorticabnd basaganglia
postischemidesions(~60%)

PE?

- Contralateralglucocenypermetabolism

5D 6/ &8l NEW 1Cervera et alMedicine(Baltimore). 1997 May;76(3):2612,
21 Januan2020 2Wu et al., Movemenbisorders Vol. 22No. 12, 2007
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Clinicalcourse

Mostly first presentationof APS
Episodidmostly1, 30% >1)
Sometimesexacerbateoy oral

CC Mechanism unknown
50% bilaterathorea/ 50%hemichorea

Otherneurologicdisturbancedue toischemic
leasionin ~25%

Responsivéo steroid/neuroleptics

5D 0/ &@alNSBW
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Q2 Whichansweris correct?

Brainspecificantibodiesfoundin{ & R S y Khor¥a¥ &

a.
b.

C.

5D 0/ &@alNSW
21 January2020

are essentiafor the diagnosif both diseases
havebeenreproduciblyshownto target
gangliosides

havebeenpublishedto bind to diverseorain

specifictargets howevernot resultingin a specific
routine diagnostidest

leadto irreversible basajangliadamage
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CVv2

Ma/Ta

Tr
(Amphiphysin

Lancaster 8Dalmay Nat RevNeurol 2012 Jun 19;8(7):38ED0.
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Patientswith paraneoplastichoreain the PNS
EuroNetworkregistry

Table 1 Data of PNS EuroNetwork patients

11 of 913 patientshad chorea(1.2%)

Case Sex, age Type of chorea Associated Tumor and delay® Antibody CSF MRI Response to Outcome
(years) syndrome cancer therapy
Definite paraneoplastic chorea
1 M, 63 Classical chorea Previous PN SCLC 1 month after CV2/CRMP5 Diffuse leukoencephalopathy. No response Alive after 5 years
Gadolinium enhancement. After few
months lenticular hypointensity
2 M, 54 Classical chorea Myoclonus SCLC 16 months CV2/CRMP5 *Cells 5 Prot:58 Normal Mild response Death from tumor after
after 23 months
3*| F 49 Classical chorea PN SCLC 1 month after Hu/ANNAI Cells:0 Prot: 5 Diffuse leuko-encephalopathy Mild response Death from tumor after
Opsoclonus OB:+: 9 19 months
4 M, 78 Classical chorea - NSCLC 1 month CV2/CRMPS - Normal No response Death from tumor after
after 15 months
5 M, 77 Cl SCLC 3 months Hu/ANNALI - Mild frontal atrophy No response Death from tumor after
M OStly 60 yrS + after CV2/CRMPS 14 months
6° M, 81 o] SCLC 1 month CV2/CRMP5 - Diffuse leuko-encephalopathy Mild response Dead after 3 months
| before
7 M, 77 Cl 9/13 I I la e SCLC 7 months CV?2/CRMP5 Normal No response Alive after 24 months
after
8 F, 76 Classical chorea - Kidney cancer CV2/CRMP5 Cells: 3 Prot: n.n.  Diffuse leuko-encephalopathy; bilateral No therapy Alive after 18 months
4 months after hyperintensity of BG (after 4 months)
9 M, 65 Oral dyskinesia, slow speech, LE PN SCLC 4 months Hu/ANNAL1 *Cells:55 Prot: 1 Normal Good response Death from PNS after
vocal tics and gnashing of after CV2/CRMP5 OB: + 9 months
teeth
100 M, 75 Unilateral chorea Cognitive Colon cancer Hu/ANNALI - Temporobasal and temporomesial No therapy Death from PNS after
disorders 4 months after bilateral hyperintensity 6 months
Pofsible paraneoplastic chorea
11 F, 73 Classical chorea SCLC 17 months No Ab Cells: 1 Prot:40 Normal No response
before
129 F, 59 Cervical dystonia and choreic ~ Anxiety Colon cancer No Ab *Cells:1 Prot:60 T Normal No response Death from tumor after
jerks at left shoulder 7 months after IgG index 15 months
13 M, 82 Classical chorea LE Colon cancer No Ab Cells: 3 Prot:49 MRI:NA CT: Normal No therapy Death from tumor after
6 months after OB: neg 1 month

PN polyneuropathy, CT computed tomography, MRI magnetic resonance imaging, OCD obsessive—compulsive disorder, LE limbic encephalitis, SCLC small cell lung cancer, NSCLC non small cell lung cancer, CSF
cerebrospinal fluid, Cell X cell/mm?, Prot proteins mg/dl, OB oligoclonal bands, IgG intravenous immunoglobulins, BG basal ganglia, PNS paraneoplastic neurological syndrome, NA not available

# Pathologic CSF

O | &elNSW

5D
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Viglianiet al.,Neurol2011; 258:20582068
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Patientswith paraneoplastichoreain the PNS
EuroNetworkregistry

11 of 913 patientshad chorea(1.2%)

Table 1 Data of PNS EuroNetwork patients

Case Sex, age Type of chorea Associated Tumor and delay® Antibody CSF MRI Response to Outcome
(years) syndrome cancer therapy
Definite paraneoplastic chorea
1 M, 63 Classical chorea Previous PN | SCLC 1 month after |CV2/CRMP5 Diffuse leukoencephalopathy. No response Alive after 5 years
Gadolinium enhancement. After few
months lenticular hypointensity
2 M, 54 Classical chorea Myoclonus SCLC 16 months CV2/CRMPS *Cells 5 Prot:58 Normal Mild response Death from tumor after
after 23 months
3* F 49 Classical chorea PN SCLC 1 month after |Hu/ANNALI Cells:0 Prot: 5 Diffuse leuko-encephalopathy Mild response Death from tumor after
Opsoclonu OB:+: 9 19 months
4 M, 78 Classical chorea - NSCLC 1 month CV2/CRMPS - Normal No response Death from tumor after
after 15 months
5 M, 77 Classical chorea - SCLC 3 months Hu/ANNALI - Mild frontal atrophy No response Death from tumor after
after CV| 14 months
™
6° M, 81 Oral dyskinesia cervical OCD PN SCLC 1 month CV2/ 8/13 S‘ L(J Diffuse leuko-encephalopathy Mild response Dead after 3 months
dystonia before
7 M, 77 Classical chorea — SCLC 7 months CV2/CRMP5 Normal No response Alive after 24 months
after
8 F, 76 Classical chorea - Kidney cancer CV2/CRMPS Cells: 3 Prot: n.n.  Diffuse leuko-encephalopathy; bilateral No therapy Alive after 18 months
4 months after hyperintensity of BG (after 4 months)
9 M, 65 Oral dyskinesia, slow speech, LE PN SCLC 4 months Hu/ANNAL1 *Cells:55 Prot: 1 Normal Good response Death from PNS after
vocal tics and gnashing of after CV2/CRMP5 OB: + 9 months
teeth
10 M,75 Unilateral chorea Cognitive Colon cancer Hu/ANNALI - Temporobasal and temporomesial No therapy Death from PNS after
disorders 4 months after bilateral hyperintensity 6 months
Possible paraneoplastic chorea
11 F, 73 Classical chorea SCLC 17 months No Ab Cells: 1 Prot:40 Normal No response
before
12° F, 59 Cervical dystonia and choreic ~ Anxiety Colon cancer No Ab *Cells:1 Prot:60 T Normal No response Death from tumor after
jerks at left shoulder 7 months after IgG index 15 months
13 M, 82 Classical chorea LE Colon cancer No Ab Cells: 3 Prot:49 MRI:NA CT: Normal No therapy Death from tumor after
6 months after OB: neg 1 month

PN polyneuropathy, CT computed tomography, MRI magnetic resonance imaging, OCD obsessive—compulsive disorder, LE limbic encephalitis, SCLC small cell lung cancer, NSCLC non small cell lung cancer, CSF
cerebrospinal fluid, Cell X cell/mm?, Prot proteins mg/dl, OB oligoclonal bands, IgG intravenous immunoglobulins, BG basal ganglia, PNS paraneoplastic neurological syndrome, NA not available

# Pathologic CSF

5D 0/ &@alNSBW
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EuroNetworkregistry

Table 1 Data of PNS EuroNetwork patients

11 of 913 patientshad chorea(1.2%)

Case Sex, age Type of chorea Associated Tumor and delay® Antibody CSF MRI Response to Outcome
(years) syndrome cancer therapy
Definite paraneoplastic chorea
1 M, 63 Classical chorea Previous PN SCLC 1 month after CV2/CRMP5 Diffuse leukoencephalopathy. No response Alive after 5 years
Gadolinium enhancement. After few
months lenticular hypointensity
2 M, 54 Classical chorea Myoclonus SCLC 16 months CV2/CRMP5 *Cells 5 Prot:58 Normal Mild response Death from tumor after
after 23 months
ki F, 49 Classical chorea PN SCLC 1 month after | HI/ANNAI Cells:0 Prot: 5 Diffuse leuko-encephalopathy Mild response Death from tumor after
Opsoclonus OB:+: 9 19 months
4 M, 78 Classical chorea - NSCLC 1 month CV2/CRMPS - Normal No response Death from tumor after
after 15 months
5 M, 77 Classical chorea - SCLC 3 months - Mild frontal atrophy No response Death from tumor after
after v P s 14 months
6° M, 81 Oral dyskinesia cervical OCD PN SCLC 1 month CV2/CRMP5 - Diffuse leuko-encephalopathy Mild response Dead after 3 months
dystonia before
7 M, 77 Classical chorea — SCLC 7 months CV?2/CRMP5 Normal No response Alive after 24 months
after
8 F, 76 Classical chorea - Kidney cancer CV2/CRMP5 Cells: 3 Prot: n.n.  Diffuse leuko-encephalopathy; bilateral No therapy Alive after 18 months
4 months after hyperintensity of BG (after 4 months)
9 M, 65 Oral dyskinesia, slow speech, LE PN SCLC 4 months *Cells:55 Prot: 1 Normal Good response Death from PNS after
vocal tics and gnashing of after V2/CRMP5 OB: + 9 months
teeth
10 M,75 Unilateral chorea Cognitive Colon cancer Hu/ANNALI - Temporobasal and temporomesial No therapy Death from PNS after
disorders 4 months after bilateral hyperintensity 6 months
Possible paraneoplastic chorea
11 F, 73 Classical chorea SCLC 17 months No Ab Cells: 1 Prot:40 Normal No response
before
12° F, 59 Cervical dystonia and choreic ~ Anxiety Colon cancer No Ab *Cells:1 Prot:60 T Normal No response Death from tumor after
jerks at left shoulder 7 months after IgG index 15 months
13 M, 82 Classical chorea LE Colon cancer No Ab Cells: 3 Prot:49 MRI:NA CT: Normal No therapy Death from tumor after
6 months after OB: neg 1 month

PN polyneuropathy, CT computed tomography, MRI magnetic resonance imaging, OCD obsessive—compulsive disorder, LE limbic encephalitis, SCLC small cell lung cancer, NSCLC non small cell lung cancer, CSF
cerebrospinal fluid, Cell X cell/mm?, Prot proteins mg/dl, OB oligoclonal bands, IgG intravenous immunoglobulins, BG basal ganglia, PNS paraneoplastic neurological syndrome, NA not available

# Pathologic CSF

O | &elNSW

5D
21 January2020

Viglianiet al.,Neurol2011; 258:20582068



European
Reference
Network

for rare or low prevalence
complex diseases

&t Network

Neurological Diseases
(ERN-RND)

edan

european academy of neurology

European
Reference
Network

for rare or low prev
complex diseases

& Network

Neuromuscular
Diseases (EF

alence

Patientswith paraneoplastichoreain the PNS
EuroNetworkregistry

Table 1 Data of PNS EuroNetwork patients

11 of 913 patientshad chorea(1.2%)

Case Sex, age Type of chorea Associated Tumor and delay® Antibody CSF MRI Response to Outcome
(years) syndrome cancer therapy
Definite paraneoplastic chorea
1 M, 63 Classical chorea Previous PN SCLC 1 month after | CV2/CRMP] Diffuse leukoencephalopathy. No response Alive after 5 years
Gadolinium enhancement. After few
months lenticular hypointensity
2 M, 54 Classical chorea Myoclonus SCLC 16 months *Cells 5 Prot:58 Normal Mild response Death from tumor after
after 23 months
3* F 49 Classical chorea PN SCLC 1 month after Hu/ANNAI Cells:0 Prot: 5 Diffuse leuko-encephalopathy Mild response Death from tumor after
Opsoclonus OB:+: 9 19 months
4 M, 78 Classical chorea - NSCLC 1 month CV2/CRMPS - Normal No response Death from tumor after
after 15 months
5 M, 77 Classical chorea - SCLC 3 months - Mild frontal atrophy No response Death from tumor after
after 14 months
6° M, 81 Oral dyskinesia cervical OCD PN SCLC 1 month - Diffuse leuko-encephalopathy Mild response Dead after 3 months
dystonia before
7 M, 77 Classical chorea — SCLC 7 months CV2/CRMP5| Normal No response Alive after 24 months
after
8 F, 76 Classical chorea - Kidney cancer 2/CRMPS5 Cells: 3 Prot: n.n.  Diffuse leuko-encephalopathy; bilateral No therapy Alive after 18 months
4 months after hyperintensity of BG (after 4 months)
9 M, 65 Oral dyskinesia, slow speech, LE PN SCLC 4 months ADINLA *Cells:55 Prot: 1 Normal Good response Death from PNS after
vocal tics and gnashing of after (CV2/CRMP. OB: + 9 months
teeth
10 M,75 Unilateral chorea Cognitive Colon cancer Hu/ANNALI - Temporobasal and temporomesial No therapy Death from PNS after
disorders 4 months after bilateral hyperintensity 6 months
Possible paraneoplastic chorea
11 F, 73 Classical chorea SCLC 17 months No Ab Cells: 1 Prot:40 Normal No response
before
12° F, 59 Cervical dystonia and choreic ~ Anxiety Colon cancer No Ab *Cells:1 Prot:60 T Normal No response Death from tumor after
jerks at left shoulder 7 months after IgG index 15 months
13 M, 82 Classical chorea LE Colon cancer No Ab Cells: 3 Prot:49 MRI:NA CT: Normal No therapy Death from tumor after
6 months after OB: neg 1 month

PN polyneuropathy, CT computed tomography, MRI magnetic resonance imaging, OCD obsessive—compulsive disorder, LE limbic encephalitis, SCLC small cell lung cancer, NSCLC non small cell lung cancer, CSF
cerebrospinal fluid, Cell X cell/mm?, Prot proteins mg/dl, OB oligoclonal bands, IgG intravenous immunoglobulins, BG basal ganglia, PNS paraneoplastic neurological syndrome, NA not available

# Pathologic CSF
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EuroNetworkregistry

11 of 913 patientshad chorea(1.2%)

Table 1 Data of PNS EuroNetwork patients

Case Sex, age Type of chorea Associated Tumor and delay® Antibody CSF MRI Response to Outcome
(years) syndrome cancer therapy
Definite paraneoplastic choreq
1 M, 63 Classical | Diffuse leukoencephalopathy. I No response Alive after 5 years
adolnium cnhancement. Aller few
months lenticular hypointensity
2 M, 54 Classical s 5 Prot:58 Normal Mild response Death from tumor after
23 months
3* F 49 Classical Is:0 Prot: 5 I Diffuse leuko-encephalopathy I Mild response Death from tumor after
B:+: 9 19 months
4 M, 78 Classical Normal No response Death from tumor after
15 months
5 M, 77 Classical Mild frontal atrophy No response Death from tumor after
14 months
6° M, 81 Oral dysH I Diffuse leuko-encephalopathy I Mild response Dead after 3 months
dystoni:
7 M, 77 Classical Normal No response Alive after 24 months
8 F, 76 Classical b: 3 Prot: n.n. | Diffuse leuko-encephalopathy; bilateral No therapy Alive after 18 months
— onths)
9 M, 65 Oral dyskinesia, slow speech, LE PN SCLC 4 months Hu/ANNAL1 *Cells:55 Prot: 1 Normal Good response Death from PNS after
vocal tics and gnashing of after CV2/CRMP5 OB: + 9 months
teeth
10 M,75 Unilateral chorea Cognitive Colon cancer Hu/ANNALI - Temporobasal and temporomesial No therapy Death from PNS after
disorders 4 months after bilateral hyperintensity 6 months
Possible paraneoplastic chorea
11 F, 73 Classical chorea SCLC 17 months No Ab Cells: 1 Prot:40 Normal No response
before
12° F, 59 Cervical dystonia and choreic ~ Anxiety Colon cancer No Ab *Cells:1 Prot:60 T Normal No response Death from tumor after
jerks at left shoulder 7 months after IgG index 15 months
13 M, 82 Classical chorea LE Colon cancer No Ab Cells: 3 Prot:49 MRI:NA CT: Normal No therapy Death from tumor after
6 months after OB: neg 1 month

PN polyneuropathy, CT computed tomography, MRI magnetic resonance imaging, OCD obsessive—compulsive disorder, LE limbic encephalitis, SCLC small cell lung cancer, NSCLC non small cell lung cancer, CSF
cerebrospinal fluid, Cell X cell/mm?®, Prot proteins mg/dl, OB oligoclonal bands, /gG intravenous immunoglobulins, BG basal ganglia, PNS paraneoplastic neurological syndrome, NA not available

# Pathologic CSF
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11 of 913 patientshad chorea(1.2%)

Table 1 Data of PNS EuroNetwork patients

Associated Tumor and delay® Outcome

syndrome

Case Sex, age
(years)

Type of chorea Antibody CSF MRI Response to

cancer therapy

Definite paraneoplastic chorea

1 M, 63 Classical chorea Previous PN SCLC 1 month after CV2/CRMP35 Diffuse leukoencephalopathy. No response Alive after 5 years
- Gadolinium enhancement. After few
mﬂntl“ lenticular hypointensity l
2 M, 54 Classical { b f‘ Prot:58 Normal Mild response Death from tumor after
23 months
3° F, 49 Classical { Prot: 5 Diffuse leuko-encephalopathy Mild response Death from tumor after
9 19 months
4 M, 78 Classical { Normal No response Death from tumor after
15 months
5 M, 77 Classical { Mild frontal atrophy No response Death from tumor after
14 months
6° M, 81 Oral dyski Diffuse leuko-encephalopathy Mild response Dead after 3 months
dystoni;
7 M, 77 Classical Normal No response Alive after 24 months
8 F, 76 Classical { Prot: n.n. Diffuse leuko-encephalopathy; bilateral No therapy Alive after 18 months
[ty oPBG e 4 mont)
9 M, 65 Oral dyski Prot: 1 Normal Good response Death from PNS after
vocal tics and gnashing of after RM T+ 9 months
teeth
10 M,75 Unilateral chorea Cognitive Colon cancer Hu/ANNALI - Temporobasal and temporomesial No therapy Death from PNS after
disorders 4 months after bilateral hyperintensity 6 months
Possible paraneoplastic chorea
11 F, 73 Classical chorea SCLC 17 months No Ab Cells: 1 Prot:40 Normal No response
before
12° F, 59 Cervical dystonia and choreic ~ Anxiety Colon cancer No Ab *Cells:1 Prot:60 T Normal No response Death from tumor after
jerks at left shoulder 7 months after IgG index 15 months
13 M, 82 Classical chorea LE Colon cancer No Ab Cells: 3 Prot:49 MRI:NA CT: Normal No therapy Death from tumor after
6 months after OB: neg 1 month

PN polyneuropathy, CT computed tomography, MRI magnetic resonance imaging, OCD obsessive—compulsive disorder, LE limbic encephalitis, SCLC small cell lung cancer, NSCLC non small cell lung cancer, CSF
cerebrospinal fluid, Cell X cell/mm?®, Prot proteins mg/dl, OB oligoclonal bands, /gG intravenous immunoglobulins, BG basal ganglia, PNS paraneoplastic neurological syndrome, NA not available

# Pathologic CSF
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11 of 913 patientshad chorea(1.2%)

Table 1 Data of PNS EuroNetwork patients

Case Sex, age Type of chorea Associated Tumor and delay® Antibody CSF MRI Response to Outcome
(years) syndrome cancer therapy

Definite paraneoplastic chorea

1 M, 63 Classical chorea Previous PN SCLC 1 month after CV2/CRMP5 Diffuse leukoencephalopathy. Alive after 5 years
Gadolinium enhancement. After few
months lenticular hypointensity

2 M, 54 Classical chorea Myoclonus SCLC 16 months CV2/CRMP5 *Cells 5 Prot:58 Normal Mild response Death from tumor after
after 23 months
3* F 49 Classical chorea PN SCLC 1 month after Hu/ANNAI Cells:0 Prot: 5 Diffuse leuko-encephalopathy Mild response Death from tumor after
Opsoclonus OB:+: 9 19 months
4 M, 78 Classical chorea NSCLC 1 month CV2/CRMP5 - Normal Death from tumor after
15 months
5 M, 77 Classical chorea - 6/1 O t- t Death from tumor after
pa Ien S 14 months
6° M, 81 Oral dyskinesia cervical OCD PN ppathy Mild response Dead after 3 months
Noresponseo cancertherapy
7 M, 77 Classical chorea Alive after 24 months
after
8 F, 76 Classical chorea Kidney cancer CV2/CRMP5 Cells: 3 Prot: n.n.  Diffuse leuko-encephalopathy; bilateral No therapy Alive after 18 months
4 months after hyperintensity of BG (after 4 months)
9 M, 65 Oral dyskinesia, slow speech, LE PN SCLC 4 months Hu/ANNAL1 *Cells:55 Prot: 1 Normal Good response Death from PNS after
vocal tics and gnashing of after CV2/CRMP5 OB: + 9 months
teeth
10 M,75 Unilateral chorea Cognitive Colon cancer Hu/ANNALI - Temporobasal and temporomesial No therapy Death from PNS after
disorders 4 months after bilateral hyperintensity 6 months
Possible paraneoplastic chorea
11 F, 73 Classical chorea SCLC 17 months No Ab Cells: 1 Prot:40 Normal
before
12° F, 59 Cervical dystonia and choreic ~ Anxiety Colon cancer No Ab *Cells:1 Prot:60 T Normal V0 Teoponne Death from tumor after
jerks at left shoulder 7 months after IgG index 15 months
13 M, 82 Classical chorea LE Colon cancer No Ab Cells: 3 Prot:49 MRI:NA CT: Normal No therapy Death from tumor after
6 months after OB: neg 1 month

PN polyneuropathy, CT computed tomography, MRI magnetic resonance imaging, OCD obsessive—compulsive disorder, LE limbic encephalitis, SCLC small cell lung cancer, NSCLC non small cell lung cancer, CSF
cerebrospinal fluid, Cell X cell/mm?®, Prot proteins mg/dl, OB oligoclonal bands, /gG intravenous immunoglobulins, BG basal ganglia, PNS paraneoplastic neurological syndrome, NA not available

# Pathologic CSF
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11 of 913 patientshad chorea(1.2%)

Table 1 Data of PNS EuroNetwork patients

Associated
syndrome

Case Sex, age
(years)

Type of chorea

Tumor and delay®

Antibody

Definite paraneoplastic chorea

1 M, 63 Classical chorea Previous PN SCLC 1 month after CV2/CRMP5
2 M, 54 Classical chorea Myoclonus SCLC 16 months CV2/CRMP5
*| TypicalCSFKinding in PNS:
4 . EMPS
- CSF pleocytosis: ~40%
> .. NAT
.| - Proteinincreased ~66% Froes
;| - OCBSs positive: ~66% s
| - Normal: ~10% aes
| Psimara®t al., INNP 2010, 81(1):82 ..
10 M, 75 Unilateral chorea Cognitive Colon cancer Hu/ANNAI1
disorders 4 months after
Possible paraneoplastic chorea
11 F, 73 Classical chorea SCLC 17 months No Ab
before

12° F, 59 Cervical dystonia and choreic ~ Anxiety Colon cancer No Ab

jerks at left shoulder 7 months after
13 M, 82 Classical chorea LE Colon cancer No Ab

6 months after

CSF

*Cells 5 Prot:58

PCells:0 Prot: 5
OB:+: 9

Cells: 3 Prot: n.n.

*Cells:55 Prot: 1
OB: +

Cells: 1 Prot:40

*Cells:1 Prot:60
IgG index

Cells: 3 Prot:49
OB: neg

MRI

Response to Outcome

cancer therapy

Diffuse leukoencephalopathy.

No response Alive after 5 years

Gadolinium enhancement. After few
months lenticular hypointensity

Normal

Diffuse leuko-encephalopathy

Normal

Death from tumor after
23 months

Mild response

Death from tumor after
19 months

Mild response

No response Death from tumor after

Mild frqg

Diffuse

Normal

47 patients
InflammatoryCSFkEhanges

Diffuse leuko-encephalopathy; bilateral No therapy

Alive after 18 months

hyperintensity of BG (after 4 months)

Normal Good response Death from PNS after
9 months
Temporobasal and temporomesial No therapy Death from PNS after

bilateral hyperintensity

Normal

Normal

MRI:NA CT: Normal

6 months

No response

Death from tumor after
15 months

Death from tumor after
1 month

No response

No therapy

PN polyneuropathy, CT computed tomography, MRI magnetic resonance imaging, OCD obsessive—compulsive disorder, LE limbic encephalitis, SCLC small cell lung cancer, NSCLC non small cell lung cancer, CSF
cerebrospinal fluid, Cell X cell/mm?®, Prot proteins mg/dl, OB oligoclonal bands, /gG intravenous immunoglobulins, BG basal ganglia, PNS paraneoplastic neurological syndrome, NA not available

# Pathologic CSF
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Table 1 Data of PNS EuroNetwork patients

11 of 913 patientshad chorea(1.2%)

Case Sex, age Type of chorea Associated Tumor and delay® Antibody CSF MRI Response to Outcome
(years) syndrome cancer therapy
Definite paraneoplastic chorea
1 M, 63 Classical chorea Previous PN SCLC 1 month after CV2/CRMP5 Diffuse leukoencephalopathy. No response Alive after 5 years
Gadolinium enhancement. After few
months lenticular hypointensity
2 M, 54 Classical chorea Myoclonus SCLC 16 months CV2/CRMP5 *Cells 5 Prot:58 Normal Mild response Death from tumor after
after 23 months
3* F 49 Classical chorea PN SCLC 1 month after Hu/ANNAI Cells:0 Prot: 5 Diffuse leuko-encephalopathy Mild response Death from tumor after
Opsoclonus OB:+: 9 19 months
4 M, 78 Classical chorea - NSCLC 1 month CV2/CRMPS - Normal No response Death from tumor after
after 15 months
5 M, 77 Classical chorea - SCLC 3 months Hu/ANNALI - Mild frontal atrophy No response Death from tumor after
after CV2/CRMP5 14 months
6° M, 81 Oral dyskinesia cervical OCD PN SCLC 1 month CV2/CRMP5 - Dii H 1 o~ fsponse Dead after 3 months
Grimprognosis
7 M, 77 Classical chorea — SCLC 7 months CV?2/CRMP5 N pbonse Alive after 24 months
after
8 F, 76 Classical chorea - Kidney cancer CV2/CRMP5 Cells: 3 Prot: n.n.  Diffuse leuko-encephalopathy; bilateral No therapy Alive after 18 months
4 months after hyperintensity of BG (after 4 months)
9 M, 65 Oral dyskinesia, slow speech, LE PN SCLC 4 months Hu/ANNAL1 *Cells:55 Prot: 1 Normal Good response] Death from PNS after
vocal tics and gnashing of after CV2/CRMP5 OB: + 9 months
teeth
10 M,75 Unilateral chorea Cognitive Colon cancer Hu/ANNALI - Temporobasal and temporomesial No therapy Death from PNS after
disorders 4 months after bilateral hyperintensity 6 months
Possible paraneoplastic chorea
11 F, 73 Classical chorea SCLC 17 months No Ab Cells: 1 Prot:40 Normal No response
before
12° F, 59 Cervical dystonia and choreic ~ Anxiety Colon cancer No Ab *Cells:1 Prot:60 T Normal No response Death from tumor after
jerks at left shoulder 7 months after IgG index 15 months
13 M, 82 Classical chorea LE Colon cancer No Ab Cells: 3 Prot:49 MRI:NA CT: Normal No therapy Death from tumor after
6 months after OB: neg 1 month

PN polyneuropathy, CT computed tomography, MRI magnetic resonance imaging, OCD obsessive—compulsive disorder, LE limbic encephalitis, SCLC small cell lung cancer, NSCLC non
cerebrospinal fluid, Cell X cell/mm?, Prot proteins mg/dl, OB oligoclonal bands, IgG intravenous immunoglobulins, BG basal ganglia, PNS paraneoplastic neurological syndrome, NA not available

# Pathologic CSF
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Table 1 Data of PNS EuroNetwork patients

11 of 913 patientshad chorea(1.2%)

Case Sex, age Type of chorea Associated Tumor and delay® Antibody CSF MRI Response to Outcome
(years) syndrome cancer therapy
Definite paraneoplastic chorea
1 M, 63 Classical chorea Previous PN |SCLC 1 month after CV2/CRMP5 Diffuse leukoencephalopathy. No response Alive after 5 years
Gadolinium enhancement. After few
months lenticular hypointensity
2 M, 54 Classical chorea Myoclonus SCLC 16 months CV2/CRMP5 *Cells 5 Prot:58 Normal Mild response Death from tumor after
after 23 months
3* F 49 Classical chorea PN SCLC 1 month after Hu/ANNAI Cells:0 Prot: 5 Diffuse leuko-encephalopathy Mild response Death from tumor after
Opsoclonus OB:+: 9 19 months
4 M, 78 Classical chorea - NSCLC 1 month CV2/CRMPS - Normal No response Death from tumor after
after 15 months
5 M, 77 Classical chorea - SCLC 3 months Hu/ANNALI - Mild frontal atrophy No response Death from tumor after
after 14 months
6° M, 81 Oral dyskinesia cervical OCD PN SCLC 1 month 3/13 N e u ro ath le leuko-encephalopathy Mild response Dead after 3 months
dystonia before p y
7 M, 77 Classical chorea — SCLC 7 months TV ZICRNIT T Tvormmal No response Alive after 24 months
after
8 F, 76 Classical chorea - Kidney cancer CV2/CRMP5 Cells: 3 Prot: n.n.  Diffuse leuko-encephalopathy; bilateral No therapy Alive after 18 months
4 months after hyperintensity of BG (after 4 months)
9 M, 65 Oral dyskinesia, slow speech,] LE PN SCLC 4 months Hu/ANNAL1 *Cells:55 Prot: 1 Normal Good response Death from PNS after
vocal tics and gnashing of after CV2/CRMP5 OB: + 9 months
teeth
10 M,75 Unilateral chorea Cognitive Colon cancer Hu/ANNALI - Temporobasal and temporomesial No therapy Death from PNS after
disorders 4 months after bilateral hyperintensity 6 months
Possible paraneoplastic chorea
11 F, 73 Classical chorea SCLC 17 months No Ab Cells: 1 Prot:40 Normal No response
before
12° F, 59 Cervical dystonia and choreic| Anxiety Colon cancer No Ab *Cells:1 Prot:60 T Normal No response Death from tumor after
jerks at left shoulder 7 months after IgG index 15 months
13 M, 82 Classical chorea LE Colon cancer No Ab Cells: 3 Prot:49 MRI:NA CT: Normal No therapy Death from tumor after
6 months after OB: neg 1 month

PN polyneuropathy, CT computed tomography, MRI magnetic resonance imaging, OCD obsessive—compulsive disorder, LE limbic encephalitis, SCLC small cell lung cancer, NSCLC non small cell lung cancer, CSF
cerebrospinal fluid, Cell X cell/mm?, Prot proteins mg/dl, OB oligoclonal bands, IgG intravenous immunoglobulins, BG basal ganglia, PNS paraneoplastic neurological syndrome, NA not available

# Pathologic CSF
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Whatto youthink that this patient mostly probablyhas?

Q3 Whatto youthink that this patient mostly

probablyhas?

a. Classicathoreawith slightlateralisationto
the left

b. Myoclonus

C. Pseudoathetosidue tosensory
deafferentiation

d. Cerebellalataxia
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Management opatientswith PNS

Searchor the underlyingneoplasm
every6 monthsfor upto 5years
CT /USlependingon suspectedumor entity, FDGPET

Tumortherapy (surgery chemotherapy

Immunosuppression

CNS:

- Methylprednisolones x 1g

- If no responsewithin 2 weeks

- Cyclophosphamid€750-1000 mg/n# every4 w.),
Alternativelyrituximab

PNS

- Alternativesare IVIG omplasmaexchange
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How to test for onconeuralantibodies?

>

. I control

' 1 patient

In ~20%o0f all PNSho onconeuralantibodiesare present
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Discovery oheuropil antibodiesin patients with therapy-
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Neuroimaging Before Neurologic After
Improvement Improvement

MRI (FLAIR) FDG-PET MRI (FLAIR)

Patient 1 @3 w y -3
Patient 2
Patient 3

Patient 5
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cademy of neurology

Potentially paraneoplastic autoimmune encephalitides with
antibodies against neuronal surface antigen

Year Targetantigen Tumour

2007 NMDARezeptor 30-50%  Ovary(teratoma)
2009 AMPA receptor 70% Lung,breast,thymoma
201C GABAreceptor 60% SCLC

2004 VGK@omplex(obsolete)

-201C LGI1 0°-11%9%  SCLGhymoma
-2010 CASPR2 upto 40% Thymoma
201% DPPX n.k

201479 GABAreceptor 40% thymoma SCLC
20140 IgLONS n.k

2016 Neurexino N n.k

1Dalmauet al., AnnNeurol 2007 61; 25¢36. 2Laiet al., AnnNeurol 2009 65: 424 ¢ 434. 3Lancasteet al., LancetNeurol 2010 9: 67¢76. 4Vincent
A, Brain2004 127 701¢12. Slrani et al., Brain201Q 133 27342748 %VanSondereret al. Neurology 2016 Oct 4;87(14):14491456, "Boronnatet
al., AnnNeurol201373:120¢128, 8Petit-Pedrolet al., LancetNeurol 201413(3):276-86, °Spatolaet al., Neurology2017, epub Feb15, 1°Sabateret
al., LancetNeurol201413(6):575-86, 11GresaArribaset al., Neurology 2016Jun14;86(24):223542.
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cademy of neurology

Potentially paraneoplastic autoimmune encephalitides with
antibodies against neuronal surface antigen

Year Targetantigen Tumour

2007 NMDARezeptor 30-50%  Ovary(teratoma)
2009 AMPA receptor 70% Lung,breast,thymoma
201C GABAreceptor 60% SCLC

2004 VGK@omplex(obsolete)

-201C LGI1 0°-11%9%  SCLGhymoma
-2010 CASPR2 upto 40% Thymoma
201% DPPX n.k

201479 GABAreceptor 40% thymoma SCLC
20140 IgLONS n.k

2016 Neurexino h n.k

1Dalmauet al., AnnNeurol 2007 61; 25¢36. 2Laiet al., AnnNeurol 2009 65: 424 ¢ 434. 3Lancasteet al., LancetNeurol 2010 9: 67¢76. 4Vincent
A, Brain2004 127 701¢12. Slrani et al., Brain201Q 133 27342748 %VanSondereret al. Neurology 2016 Oct 4;87(14):14491456, "Boronnatet
al., AnnNeurol201373:120¢128, 8Petit-Pedrolet al., LancetNeurol 201413(3):276-86, °Spatolaet al., Neurology2017, epub Feb15, 1°Sabateret
al., LancetNeurol201413(6):575-86, 11GresaArribaset al., Neurology 2016Jun14;86(24):223542.

5D 0/ #dINBY  \eryrare, chored dyskinesiassociatedvith severeencephalitis
21 January2020



‘ 0

ons ‘\ European W European
.0

AR Reference '3 Reference
0.0‘ Network ( é S ) ea n 0.0' Network
v prevalence
\ i ses
(ERN-RNC seases (ERN EURO-NMD;

Potentially paraneoplastic autoimmune encephalitides with
antibodies against neuronal surface antigen

Year Targetantigen Tumour

2007 NMDARezeptor 30-50%  Ovary(teratoma)
2009 AMPA receptor 70% Lung,breast,thymoma
201C GABAreceptor 60% SCLC

2004 VGK@omplex(obsolete)

-201C LGI1 0°-11%9%  SCLGhymoma
-2010 CASPR2 upto 40% Thymoma
201% DPPX n.k

201479 GABAreceptor 40% thymoma SCLC
20140 IgLONS n.k

2016 Neurexino h n.k

1Dalmauet al., AnnNeurol 2007 61; 25¢36. 2Laiet al., AnnNeurol 2009 65: 424 ¢ 434. 3Lancasteet al., LancetNeurol 2010 9: 67¢76. 4Vincent
A, Brain2004 127 701¢12. Slrani et al., Brain201Q 133 27342748 %VanSondereret al. Neurology 2016 Oct 4;87(14):14491456, "Boronnatet
al., AnnNeurol201373:120¢128, 8Petit-Pedrolet al., LancetNeurol 201413(3):276-86, °Spatolaet al., Neurology2017, epub Feb15, 1°Sabateret
al., LancetNeurol201413(6):575-86, 11GresaArribaset al., Neurology 2016Jun14;86(24):223542.
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antibodies against neuronal surface antigen

Year Targetantigen Tumour

2007 NMDARezeptor 30-50%  Ovary(teratoma)
2009 AMPA receptor 70% Lung,breast,thymoma
201C GABAreceptor 60% SCLC

2004 VGK@omplex(obsolete)

-201C LGI1 0°-11%9%  SCLGhymoma
-2010 CASPR?2 upto 40% Thymoma
201% DPPX n.k

201479 GABAreceptor 40% thymoma SCLC
20140 IgLONS n.k

2016 Neurexino h n.k
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A, Brain2004 127 701¢12. Slrani et al., Brain201Q 133 27342748 %VanSondereret al. Neurology 2016 Oct 4;87(14):14491456, "Boronnatet
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1Hart et al., Brain 2002; 125:188B95,4lrani et al., Brain 2010: 133; 2734748,
3Irani et al., AnNeurol2011;69:892900,“Klein et al., Murology2012; 79: 113614.
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(A) Brain MRI obtained during relapse: (A.a) Prominent restricted diffusion and (A.b) apparent diffusion coefficient correlate with changes in the bilateral basal
ganglia. (A.c) T2 fluid-attenuated inversion recovery (FLAIR) hyperintensities in the same “restricted diffusion” distribution. (A.d) FLAIR normal hippocampal
size. (A.e) Coronal sequence showing T1 hyperintensities in the right basal ganglia. (A.f) 18F-fluorodeoxyglucose (18F-FDG) PET/CT. Intense 18F-FDG
uptake is noted in the bilateral basal ganglia, asymmetric FDG uptake within the left medial temporal lobe. (B) Follow-up brain MRI: (B.a, B.b) 16 months after
the onset of symptoms. Axial T2 FLAIR shows prominent caudate nuclei atrophy and bilateral hippocampal atrophy (arrowheads).
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Chorea in autoimmunencephalitisvith LGl1antibodiesisrare
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Characteristics Values
Male, n (%) 25/38 (66)
LRI L L
Age at onset, y, median (IQR, range) 64 (60-69, 31-84)
Time to maximum disease severity, wk (IQR, range) 22 (8-32, 2-150)

Clinical syndrome, n (%)

Limbic encephalitis 34 (90)

Morvan syndrome® 3(8)

Epilepsy 1(3)
Seizures, n (%) 34 (90)
Memory deficit, n (%) 37(97)
Disorder of behavior, n (%) 34 (90)
Spatial disorientation, n (%) 17/33(52)
Insomnia, n (%) 20/31 (65)
Weight loss, n (%) 9/33 (27)
Autonomic dysfunction, n (%) 15/32 (47)
Pain, n (%) 3/34 (9)
Peripheral nervous system symptoms, n (%) 5/32 (16)
Hyponatremia, n (%) 24/37 (65)
CSF, n (%)

Cell count >5 cells/pL 5/32 (16) (max 88 cells/uL)

Protein >0.58 g/L ~5/32 (16)
EEG, n (%)

Focal slowing -9/36 (25)

Epileptic 11/36 (31)

MRI at presentation, n (%)

Unilateral hippocampal lesion -21/35 (60)
Bilateral hippocampal lesion -5/35 (14)
Normal 9/35 (26)

Ramdhan& Frucht, Tremor OtherlyperkinetMov 2014; 8:4 VanSondereret al.,Neurology 20160ct
4:87(14):14491456
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Figure 5: Distribution of tau pathology
Moderate amounts of AT8-immunoreactive neuropil threads and neurofibrillary tangles are detected in hypothalamic nuclei (C, D; posterior hypothalamic nucleus) and
anterior thalamus (A, B [left panels]), but are completely absent in lateral and posterior thalamic neurons of both cases (A, B [right panels]). Although the pontine
tegmentum is mildly (F) and moderately (E) affected in patients seven and two, respectively, neurons of nucleus propii of basis pontis show extensive tau pathology

mainly in form of pretangles (G), which is not noted in patient seven (H). By contrast, prominent pathological change in nucleus ambiguus is detected in patient seven (),

and less in patient two (1) and to a lesser extent in magnocellular nuclei of the formatio reticularis in both cases (K, L). *Patient two. tThe scale bar is 50 pm for all panels
except panel G, for which the bar is 200 pm. $Patient seven.
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Choreais frequent in IgLON%encephalopathy

% DRB1*1001/
Patient  Neurologic profile 19G4 DQB1*0501
alleles

1 Sleep disorder Positive 73 Positive
2 Sleep disorder Positive 71 Positive
3 Sleep disorder Positive 45 Positive
7 Sleep disorder 51

13 Sleep disorder Positive 75

15 Sleep disorder Positive 48 Positive
16 Sleep disorder 57 Positive
22 Sleep disorder Positive 58 Positive
4  Bulbar syndrome Positive 45

5 Bulbar syndrome Positive Positive
8 Bulbar syndrome ] 57

11 Bulbar syndrome 48 Positive
12 Bulbar syndrome Positive 83 Positive
20 Bulbar syndrome Positive 23 Positive
6 PSP-ike B posive 59

9 PSP-like Negative 61 Negative
17 PSP-like 93

18 PSP-like Negative 0 Positive
19 PSP-like 76

10 Cognitive impairment Positive 74 Positive
14 Cognitive impairment - Positive 63 Negative
21 Cognitive impairment Positive 58 Positive

Parasomnia confirmed by video-PSG Severe 5 Dementia
History of parasomnia not vidoe-PSG confirmed i Mild Mild congitive impairment
Other sleep disturbances in absence of parasomnia || Subjective
Heart involvement

E Severe 5 Supranuclear gaze palsy Mild dysautonomia

Mild-moderate Other oculomotor problems
. A Chorea
5D 0/ &@lNSBY . -

7/22 of patientshadchorea

21 January2020 Sabateret al. LanceNeurol2014; 13: 57§86
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Management of autoimmuneencephalitiswith neuronal

surfactantibodies

- Autoimmune encephalitidesequentlyrespondto immunotherapy

- Earlytreatmentis associatedvith better prognosis>
- Highclinicalsuspiciorshouldtriggertreatment

A clinical approach to diagnosis of autoimmune encephalitis @ “k

Francesc Graus, Maarten | Titulaer, Ramani Balu, Susanne Benseler, Christian G Bien, Tania Cellucci, Irene Cortese, Russell C Dale,

Jeffrey M Gelfand, Michael Geschwind, Carol A Glaser, Jerome Honnorat, Romana Héftberger, Takahiro lizuka, Sarosh R Irani, Eric Lancaster,
Frank Leypoldt, Harald Priss, Alexander Rae-Grant, Markus Reindl, Myrna R Rosenfeld, Kevin Rostdsy, Albert Saiz, Arun Venkatesan,
Angela Vincent, Klaus-Peter Wandinger, Patrick Waters, Josep Dalmau

Encephalitis is a severe inflammatory disorder of the brain with many possible causes and a complex differential
diagnosis. Advances in autoimmune encephalitis research in the past 10 years have led to the identification of new
syndromes and biomarkers that have transformed the diagnostic approach to these disorders. However, existing
criteria for autoimmune encephalitis are too reliant on antibody testing and response to immunotherapy, which
might delay the diagnosis. We reviewed the literature and gathered the experience of a team of experts with the aims
of developing a practical, syndrome-based diagnostic approach to autoimmune encephalitis and providing guidelines
to navigate through the differential diagnosis. Because autoantibody test results and response to therapy are not
available at disease onset, we based the initial diagnostic approach on neurological assessment and conventional tests
that are accessible to most clinicians. Through logical differential diagnosis, levels of evidence for autoimmune
encephalitis (possible, probable, or definite) are achieved, which can lead to prompt immunotherapy.
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Testingfor antibodiesagainstneuronalsurfaceantigens

Lancaster et al., AnNeurol2011;69:308311, PetitPedrolet al., LanceNeurol2014;13(3):27€86, Lancaster et al., Lancet Neurol.
2010 January ; 9(1): 6§76, Sabateret al., LanceNeurol2014;13(6):5756
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Testingfor NMDARantibodiesshouldalwaysinclude serum

Detectionof NMDARantibodiesin CSks more sensitivethan in
serum(100% vs 85%, N=250)

Titer : Serum 1:100, CSF 1:100

Dalmay LanceiNeurol 2011; 10: 6874,
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Frequencyof cerebrospinafluid abnormalitiesin auto
Immune encephalitidepotentiallyassociatedvith chorea
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