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Guillain-Barré Syndrome outbreak associated with Zika virus =>@W
infection in French Polynesia: a case-control study
Van-Mai Cao-Lormeau*, Alexandre Blake®, Sandrine Mons, Stéphane Lastere, Claudine Roche, JessicaVanhomwegen, Timothée Dub,

Laure Baudouin, AnitaTeissier, Philippe Larre, Anne-LaureVial, Christophe Decam, Valérie Choumet, Susan K Halstead, Hugh ] Willison, Lucile Mu
Jean-Claude Manuguerra, Philippe Despres, Emmanuel Fournier, Henri-Pierre Mallet, Didier Musso, Amaud Fontanet®, Jean Neil*, Frédéric Ghawché

20
3600 —
18
3200
— M 16
2800 1
F1a
2400 £
a
20004 g
g 1600 z
-3 S
z z
2 g
1200 &
800
400
8 9 101 121314151617 18 19
2013 2014

Epidemiological weeks

Figure: Weekly cases of suspected Zika virus infections and Guillain-Barré syndromein French Polynesia between October, 2013, and April, 2014
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Serum Antibodies to Gangliosides
in Guillain-Barré Syndrome
A. A. Tlyas, PhD,* H. J. Willison, MBBS,* R. H. Quarles, PhD,* F. B. Jungalwala, PhD,T

D. R Cornblath, MD,# B. D. Trapp, PhD,} D. E. Griffin, MD,} J. W. Griffin, MD,
and G. M. McKhann, MD#
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Acute Motor Axonal Neuropathy: An
Antibody-mediated Attack on Axolemma

Charlene Hafer-Macko,” Sung-Tsang Hsich,” Chun Yan Li¥ Tony W. Ho,* Kazm Sheikh,”
David R. Cornblath.* Guy M, McKhann,*$ Arthur K. Asbury,§ and John W, Griffin®
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Brain (1995), 118, 597-605

Guillain—Barré syndrome in northern China

Relationship to Campylobacter jejuni infection and

anti-glycolipid antibodies

T. W. Ho,! B. Mishu,? C. Y. Li,” C. Y. Gao,” D. R. Cornblath,' J. W. Griffin,'2 A. K. Asbury,®

M. J. Blaser*s and G. M. McKhann'?

Table 4 Percent of patients with anti-glyeolipid IgG antibodies

No. of Percentage of patients
patients
GM1 GAl LK1 ILMI GM2 GDla GDI1b

All patients 38 42*% 26 17 17 17 26 18
C. jejuni-positive 25 44* 28 12 8 16 24 24
C. jejuni-negative 13 3g%* 23 23 31 15 31 8
AMAN 21 48 19 14 19 10 33 25
AIDP 12 33 33 25 8 25 8 25
Village controls 17 6 12 24 29 18 6 6

*P < 0.01 when compared with village controls; **P < 0.02 when compared with village controls,

A Bacterium Lipopolysaccharide That Elicits

Guillain-Barré Syndrome Has a GM1

Ganglioside-like Structure

By Nobuhiro Yuki,” Takao Taki,# Fuyuhiko Inagaki,

Takeshi Kasama,$ Masaki Takahashi,1 Kahiko Saito,!

Shizuo Handa,} and Tadashi Miyatake™
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Journal of Neurology, Neurosurgery, and Psychiatry 1997:62:641-643 641

SHORT REPORT

Cytomegalovirus infections and anti-GM2
antibodies in Guillain-Barré syndrome

B C Jacobs, P A van Doorn, ] H M Groeneveld, A P Tio-Gillen, F G A van der Meché
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Acute axonal Guillain-Barré syndrome with IgG antibodies against motor
axons following parenteral gangliosides

Isabel llaMD', Micolau OtizMD", Eduard
Gallard PhD', Candido Juarez PhD?,

Josep M. Grau |'v'|D1, Dr Marinos C.
Dalakas MD Chief™"

Annals of Neurology

Volume 38, Issue 2, pages
218-224 August 1995

Article first published online: 8 OCT 2004
DOl: 10.1002/ana.410380214
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THEATAXICVARIANTS

FisherSyndrome
Acute Ataxic Neuropathy

The New England
Journal of Medicine

Copyright. 1956, by the Massachusctts Medical Society

Volume 255 JULY 12, 1956 Number 2

AN UNUSUAL VARIANT OF ACUTE IDIOPATHIC POLYNEURITIS (SYNDROME OF
OPHTHALMOPLEGIA, ATAXIA AND AREFLEXIA)*

MiLLer FisHER, M.D.}

Serum IgG Antibody to ]
Ganglioside GQI1b Is a ::! :
Possible Marker of Miller i ~
Fisher Syndrome o

Arsuro Chiba, MD, Susume Kusenoki, MDD,
Teruo Shimizw, MD, and Ichire Kanazawa, MD "
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BICKERSTAFF ENCEPHALITIS

BRITISH
uLy 14, 1951
T MEDICAL ]oqmu JunE 15, 1957 BRITISH
MEDICAL JOURNAL
MESENCEPHALITIS
*
AND RHOMBENCEPHALITIS BRAIN-STEM ENCEPHALITIS
= FURTHER OBSERVATIONS ON A GRAVE
SYNDROME WITH BENIGN PROGNOSIS
E. R. BICKERSTAFF, M.D.,, M.RCP. - "
Senior Regi . Dep of N logy. United
Birmingham Hospitals EDWIN R. BICKERSTAFF, M.D., M.R.CP.
c logist, Birmingh ional Hospital
A Board ; Consultant Neurologist, Midland
P. C. P. CLOAKE, B.Sc, M.D.,, F.R.CP, D.P.H. Centre for Neurosurgery
D.PM.

Professor of Neurology, University of Birmingham

1951: 1957:
Ataxia Ataxia
Ophtalmoplejia Ophtalmoplejia
Consciousness Consciousness

Good prognosis
No sequelae

ENCEFALITIS DE BICKERSTAFF

Historia

Serum IgG Antibody to

Ganglioside GQI1b Is a _ I
Possible Marker of Miller 1992: Miller-Fisher
Fisher Syndrome

Atsuro Chiba, MD, Susumu Kusunoki, MD,

Teruo Shimizu, MD, and Ichiro Kanazawa, MD 1993 |n B | Ckerstaff

Ann Neurol 1992;31:677-679

Journal of the Neurological Sciences, 118 (1993) 83-87

An immunologic abnormality common to Bickerstaff’s brain stem
encephalitis and Fisher’s syndrome

N. Yuki ?, S. Sato *, S. Tsuji ®, I. Hozumi * and T. Miyatake ®

Fisher-Bickerstaff syndrome

30.06.201¢
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Acute sensory ataxic neuropathy associated with monospecific anti-GD1b IgG
antibody
C.-L. Pan. N. Yuki. M. Koga. M.-C. Chiang and S.-T. Hsieh
Neurology 2001:57:1316-1318

GD1b-specific antibody induces ataxia in Guillain-Barré syndrome
K. Kaida. K. Kamakura. G. Ogawa. M. Ueda. K. Motoyoshi. M. Arita and S. Kusunoki
Neurology 2008:71:196-201
DOI: 10.1212/01.wnl.0000317093.57106.33
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Journal of Neurology, Neurosurgery, and Psychiatry 1994;57:1121-1123 1121

SHORT REPORT

Two species of antiganglioside antibodies in a
patient with a pharyngeal-cervical-brachial variant
of Guillain-Barré syndrome

Kouichi Mizoguchi, Asako Hase, T Kk Obi, Hiroaki N Masami Takatsu,
Yoshirou Nishimura, Fumitoshi Irie, Yousuke Seyama, Yoshio Hirabayashi

o Anti-GT1a IgG antibody

28 e Anti-GD1a IgG antibody
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1891 1992
Journal of Neurology, Neurosurgery, and Psychiatry 1996;61:649-651 649

SHORT REPORT

Acute oropharyngeal palsy is associated with
antibodies to GQ1b and GT1a gangliosides

C P O’Leary, ] Veitch, W F Durward, A M Thomas, ] H Rees, H ] Willison

Table 1 Clinical features of the three oropharyngeal patients and the 10 Miller Fisher (MFS) patients

Partient 1 Patiemt 2 Patient 3 10 MFS patients
Clinical features:

Age/sex 39F 49 M 52M 17-57 (mean 34)
MF=73

Preceding infection URTI C Jejuni enteritis URTI 10/10

Symptoms at onset Bulbar Bulbar and sensory Bulbar and sensory 6/10 ocular
5/10 ataxia
5/10 sensory

Dysarthria + + + + ++ 9/10

Dysphagia ++ ++ + o+ + 9/10

Perioral paraesthaesia - - + 5/10

Facial weakness - . +:+ 9/10

Prosis - - - 7/10

Ophthalmoplegia - - - 10/10

Ataxia = + = 10/10

Areflexia Partial Complete Complete 10/10

Limp paraesthesiae Distal Distal - 5/10

Limb weakness No No Yes 6/10 No

(MRC grade) (4) 4/10 grade 4

Ventilated No No No 1/10 (4 days)

Tube fed No No Yes 3/10

Specific treatment None None Hilg 9/1

0
(6 x Hig, 3 x PE)

URTI = Upper respiratory tract infection; HIg = human immune globulin; PE = plasma exchange; + =mild; + + = moderate;
+ + + =severe; — = absent.
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1985 1992

FUTURE

Il C* m
| C? U Q International GBS Outcome Study

doi:10.1093/brain/awy232 BRAIN 2018; Page L of 12 | 1

A JOURNAL OF NEUROLOGY

Regional variation of Guillain-Barré syndrome

Alex Y. Doets,"* Christine Verboon,"* Bianca van den Berg,"* Thomas Ha\rbo,z

David R. Cornblath,® Hugh J. Willison,* Zhahirul Islam,® Shahram Attarian,®

Fabio A. Barroso,7 Kathleen Bateman,B Luana Benedetti,’ Peter van den Bergh,m

Carlos Casasnovas,'' Guido Cavaletti,'? Govindsinh Chavada,* Kristl G. Claeys,”'”
Efthimios Dardiotis,'® Amy Davidson,* Pieter A. van Doorn,' Tom E. Feasby,“’

Giuliana Galassi,'” Kenneth C. Gorson,'? Hans-Peter Hartung,'® Sung-Tsang Hsieh,?
Richard A.C. Hughes,?' Isabel llla,?? Badrul Islam,® Susumu Kusunoki,?> Satoshi Kuwabara,?!
Helmar C. Lehmann,?® James A.L. Miller,?® Quazi Deen Mohammad,?” Soledad Monges.za
Eduardo Nobile Orazio,?’ Julio Pardo,*® Yann Pereon,*' Simon Rinaldi,*? Luis Querol,?
Stephen W. Reddel,33 Ricardo C. Reisin,” Nortina Shahrizaila,“ Soren H. Sindrup'“
Waheed Waqar.37 Bart C. jat:obs"m and the IGOS Consortium®
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MULTIFOCAUOTORIEUROPATHY
ANTIGM1IgM

A Treatable Mulafocal Motor Neuropathy
with Antibodies to GM1 Ganglioside

A. Pestronk, MD* D R, Cornblath, MD,* A, A. lyas, PhD,7 H. Baba, MD,T . H. Quarles, PhD»,F
J. W, Griffin, MD,* K. Alderson, MID,® and R. N. Adams, MSc*

o ke Table 2. Longiindinal Study of Antibedy Titers
. — Serrosaer
5w /—/ GMI® GDIb®
235 K A S PR P e N A E e LS
ET o S/ Paient 1 Pretreatment 3880 = 328 (6) 3967 = 301 (6)
" S After IV CTX
T 10 mo {end of oral CTX) 909 = 51(3) i35 @
& 16 mo 1100 = 114 (6) 696 + 187 (4)
53 JENE RN w 21 mo 2820 = 152 (3) ND
N : MONTHS Patient 2 Pretrearment 1553 = 174 (12) —
A S After IV CTX #1
o . 1 mo 995 = 98 (0) -—
o ~\/,H1 3 mo 1037 = 61 (6) —
.2 ) . 8% mo (IV CTX #2)
5% ™ 10 mo (start oral CTX) 667 (2) ND
g ; !
g2 / 12 mo 395 (2) ND
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Table 2 Comparison of patients with and without anti-GM1 IgM antibodies ]

Antl-GM1 IgM negative  Antl-GM1 IgM positive

{n= 50p* [n = 3g)* p(2-talled)
Male 37(74) 27[71) 076
Age at onsat, y 40 (22-63) 38 [23-66) 0.39
Time to treatment, y 5(0-18) 5(1-22) 0.33
Duration of MMN, y 11 (2-43) 12 [2-38) 0.90
Age at Incluslorn, y 52 [30-73]) 55 [27-78) 0.37
MRC sumscore 169 (126-179] 158 (108-179) <=0.01
Abnormal vibration sense 7 (14) 12(32) 0.06
Maintenance Vig 38(76) 2o(78) 0.97
Vig grams per week 13(8-35) 15 (5-100) 0.09
ODSS arms and legs 3(0-6) 4 (1-8) <001
Definite motor CB 1{o-8) 1 (0-6) 0.59
Probable motor CB 2(0-7) 2io-9) 041
Demyelination® 1{o-6) 2io-9) 0.48
Axonloss® 210-7) 2(o-10] 0.05

Multifocal motor neuropathy with

and without conduction block
A single entity?

E. Delmont, MD; J.P. Azulay, PhD, MD; R. Giorgi, PhD, MD; S. Attarian, MD; A. Verschueren, MD;
D. Uzenot, MD; and J. Pouget, MD

Table 1 Clinical features of 13 cases of MMN without CB at diagnosis, ofter 4 years of follow-up and at last examination

Invalved narve

Diagnostic Deop
dalay/ tandan Musdla
follow-up At dingnosis Atdy At last examination raflax FiC atrophy
1yn2y R and L ulnar and median Sama Samo + FIC
tylby L and R rdial, L peronaal. Sama L median +R peronaal + F
R tiial
2yiy L radial, L ulnar L ulnar + No
ayay R modian, R ulnar Sama Samo : FIC
Ly y L and R ulnar Sama s FIC
10y22y L modian, L ulnar Sama +R poroneal +R tibial + c
05y22y L and R ulnar, L and L und R radial Samo
R tiial
0.5 yi5 y L al, R famoral Sama Samo No
1M
Caso 9 Byl0y R radial, R ulnar Sama Sama FiC
167
Caso 10 Zyy L and R radial, R ulnar R ulnar Sama : FiC
sUM
g L and R axillary Sama Sama FiC

Casa 11 6yTy

mdial, ulnar

3yMy R radial +R ulnar + ¥

4y5y R modian, radial, ulnar Sama + ¥
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RESEARCH PAPER

Sensitivity and predictive value of anti-GM1/
galactocerebroside IgM antibodies in multifocal
motor neuropathy

Eduardo Nobile-Orazio,' Claudia Giannotta," Lucile Musset,? Paolo Messina,>

Jean-Marc Léger*

Table 1 Antibody testing in MMN

IgM antibody Frequency versus controls* (p value)  Sensitivity (%)  Specificity (%)  Positive predictive value (%) Negative predictive value (%)
GM1 <0.00001 48 93 66 86

GM1(>1:2560) <0.00001 28 99 85 83

GM2 0.12 8 98 50 79

NS6S 0.053 23 0 39 81

Galactocerebroside 0.002 55 73 36 85

GM1/GalC <0.00001 75 85 59 92
|GM1!GaIC (>1:2560)  <0.00001 60 92 67 89

GM1/GalC (>1:5120) __<0.00001 40 99 89 85

Italics indicate that data refer to serum dilutions different from the other data.
*Fisher exact test, two-tailed.
MMN, multifocal motor neuropathy.
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Autoantibody Pathogenicity in a
Multifocal Motor Neuropathy Induced
Pluripotent Stem Cell-Derived Model

Oliver Harschnitz, MD,"? Leonard H. van den Berg, MD, PhD,’

Lill Eva Johansen, MSc,? Marc D. Jansen, DI,' Sandra Kling, PhD,’
Renata Vieira de Sa, MSc,? Lotte Vlam, MD,? Wouter van Rheenen, MD, '
Henk Karst, PhD,? Corette J. Wierenga, PhD,? R. Jeroen Pasterkamp, PhD,? and
W. Ludo van der Pol, MD, PhD’

MAC GM AC/DAP|

MGUSP

ANTIMAG/ CANOMAD SULFATIDES
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Demyelinating

SULFATIDE

European Jourral of Newology 2010, 17: 356-363 5011101711/} 1468-1331.2000 02930 x
EFNS TASK FORCE/CME ARTICLE

European Federation of Neurological Societies/Peripheral Nerve
Society Guideline on management of chronic inflammatory
demyelinating polyradiculoneuropathy: Report of a joint task force
of the European Federation of Neurological Societies and the
Peripheral Nerve Society — First Revision
Members of the Task Force: P. Y. K. Van den Bergh?, R. D. M. Hadden®, P. Bouche®,
D. R. Cornblath®, A. Hahn®, I. llla’, C. L. Koski?, J.-M. Léger", E. Nobile-Orazio', J. Pollard’,
C. Sommer®, P. A. van Doorn' and I. N. van Schaik™

Table 4 Clinical diagnostic criteria

(1) Inclusion criteria
(a) Typical CIDP
Chronically progressive, stepwise, or recurrent symmetric proximal and distal weakness and sensory dysfunction of all extremities, developing
over at least 2 months; cranial nerves may be affected; and
Absent or reduced tendon reflexes in all extremities
(b) Atypical CIDP (still considered CIDP but with different features)
One of the following, but otherwise as in (a) (tendon reflexes may be normal in unaffected limbs):
Predominantly distal (distal acquired demyelinating symmetric, DADS) or
Asymmetric [multifocal acquired demyelinating sensory and motor neuropathy (MADSAM), Lewis—Sumner syndrome] or
Focal (e.g., involvement of the brachial or lumbosacral plexus or of one or more peripheral nerves in one upper or lower limb)
Pure motor or
Pure sensory (including chronic immune sensory polyradiculopathy affecting the central process of the primary sensory neuron)
(2) Exclusion criteria
Borrelia burgdorferi infection (Lyme disease), diphtheria, drug or toxin exposure probably to have caused the neuropathy
Hereditary demyelinating neuropathy
Prominent sphincter disturbance
Diagnosis of multifocal motor neuropathy
I1eM monoclonal gammopathy with high titre antibodies to mvelin-associated glycoprotein
Other causes for a demyelinating neuropathy including POEMS syndrome, osteosclerotic myeloma, diabetic and non-diabetic lumbosacral
radiculoplexus neuropathy. PNS lymphoma and amyloidosis may occasionally have demyelinating features

25
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Chronic inflammatory
demyelinating
polyradiculoneuropathy:

Comparison of patients with and without an associated
monoclonal gammopathy

Mark B. Bromberg, MD, PhD; Eva L. Feldman, MD, PhD; and James W. Albers, MD, PhD

57 % | 7 3%

ANTIMAG+
MGUSP
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Complement-fixing
antiperipheral nerve myelin
antibodies in patients with
inflammatory polyneuritis and
with polyneuropathy and
paraproteinemia

Norman Latov, Robin B. Gross, James Kastelman, Tracy Flanagan, Stella Lamme,
Daniel A. Alkaitis, Marcelo R. Olarte, William H. Sherman, Leonard Chess, and Audrey S. Penn

Addendum. Since this manuscript was accepted,
we found that the IgM paraproteins from the four
patients with antimyelin antibodies all react with
the same myelin protein of approximately 90,000
daltons.?

ANTIMAG
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IgM Deposits on Skin Nerves in Anti—
Myelin-Associated Glycoprotein Neuropathy

Rﬂt}-ﬂcllﬂ Lolllbi\rdi, Pl)D‘I.: Bel\[ ETXIC‘ IVISC,I GiUSCPPC Lﬂuriﬂ, N{D‘l D‘ﬂ\’idt PJ!‘L’ySOn, J\/ID,}
Monica Borgna, PhD,? Michela Morbin, MD, PhD,* Andreas Arnold, MD,” Adam Czaplinski, MD,’
Peter Fuhr, MD," Nicole Schaeren-Wiemers, PhD,"' and Andreas J. Steck, MD'
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A Controlled Study
of Intravenous

Giancarlo Comi A randomised controlled trial
M - Luisa Roveri . . .
Immunoglobulln n Antony Swan of intravenous immunoglobulin
- . h willi . . .
Demyelinating NeuroEathy ﬂﬂs;ﬁ%&ﬁ" in IgM paraprotein associated
. Isabel Illa . .
with IgM Gammopat y Clementine Karageorgiou demyelinating neuropathy

Eduardo Nobile-Orazio
Marinos C. Dalakas, MD, Richard H. Cuarles, PRI, Peter van den Bergh

Robert G. Farrer, PhD, James Dambrosia, PhD, Shawke Tony Swan

Soucidan, MD, Danicl P. Stein, MD, Edward Cupler, Richard Hughes and the Inflam-
MDD, Elizabeth A, Sekul, MD, and Carlos Otera, MDD matory Neuropathy Cause And

Treatment (INCAT) Group*

Table4 Secondary endpain at week 4

A & - 40
“] Hwyg | an Assesment! IVig (mean+50) Placabo (mean-+50)
[ Flacebe Baeline Weskd P Baseline Wesk 4 o r
Rankinscale 25[09 2114 0.049 22(09) 24(09) NS NS
Rotterdam scae W7(58 298(55) 007 30052 24(53) NS NS
10 m. walking time fsec) 105(42) 97 (43) NS 10848 97 (40) 0 NS
9 hale pegboard sag 37.9(152) 3690169 NS 387047 381(15.4) N L
SF36 3 (265) 486250 L 46.4063) A2 &(25.0) N L)
Hand Grip 6R6[265) 7720289 0.4 MaRs) o248 L3 0.049
MRC 55.9(43) 56739 NS 56134 564(39) N L
Distal CMAP Amplitude 93(59 10.0163) L) 10607.0) 102(63) L L3
Proximal CMAP Amplitude 73(61) 7058 L 7809 75(61) L L
Motor conduction vel ooty 30699 299000 NS 306009 3050103) L N
Sensary Symptoms Score 69039 61024 NS 620.1) 60(35) NS NS
Sensory Sum Score 101 [63) 7258 0.002 102{63) &7(35) L] L
(11 Pamsnts)
—
=y Cochrane
uo? Library
Cochrane Database of Systemat
Immunotherapy for IgM anti-myelin-associated glycoprotein
paraprotein-associated peripheral neuropathies (Review)
Lunn MPT, Nobile-Orazio E
Experimental Cormrol Risk Ratlo RISk Ratio Risk of Blas
Study or Subgroup  Evernts  Total Events Total VWeight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Dalakas 2008 4 12 0 12 128% 9.00[153,157.94) e T
Liger 2013 g 10 4 37 87.2%  270[0.94,7.73) -
Total (95% CI) 33 10 100.0%  3.51[1.30,09.45] <~
Total events 12 4
ek SRR =1 (P = L + ' | '
Halsrogemel: = .06, /=1 B/~ 041) P 0% T T
asti ¢ ect =248 (=100 F 3
estfor oversll effec 48 (P=0.01) Favours placzbo Favours nuximab
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Sensory Neuropathy
Associated with
Monoclonal

Immunoglobulin M to
GD1b Ganglioside

Geneviéve C. Daune, PhD,* Robert G. Farrer, PhD,*
Marinos C. Dalakas, MD,T and Richard H. Quarles, PhD*

A G67-year-old woman with a sensory polyneuropathy
was shown to have a serum monoclonal immunoglobulin
M A antibody wich a titer of 1:10,000 toward GDI1b
ganglioside. The immunoglobulin M also reacted with
some other gangliosides containing disialosyl groups
such as GD2, GD3, and GQ1b, but it did not react with
GM1, LM1, or GDla. The principal reactive ganglioside
in human cauda equina was GD1b.
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GM3 mm .
GM2 mm

GM1 mm

GD3 mm
GDla mm

GD1b .

GT1b mm

Table 1 Clinical data

Case Referral Sex Ageat 1 Mode  Rel: Cranial nerve involvement Limb involvement
source* onset of
(years) onset ILIV,VI Vv Vil Bulbar Paresis Paraesth. UL LL  Gait
ataxia  ataxia ataxia
1 2 F 8 A + + + i
(smb)
2 9 M 72 15 C + ++ - ‘e
3 3 M 67 4 s + ++ + + + + + +
(s0)
4 3 M 4l 9 } [ 4
(sbo)
5 3 M 7 7 e '
6 6 M 28 c i | l
(0)
7 6 F 40 7 C i I 4 4 + 3 G 4
(bo)
8 7 M 46 13 c + 1 + +
9 12 M 42 20 A + + + +
(smbor)
10 4 M 58 12 C ++ ++ T =
1 8 M 6 6 [ o3 + + + + +
(s0)
12 10 F 41 25 A + + it t
(mbor)
13 8 M58 7 C t
(s)
14 1n M o 19 c R + + + + + + ++
(smb)
15 6 M 4 6 c i
16 1 F 56 13 € i ‘ | i l ' . I
(s0)
17 1 M 59 6 c + ++ - + + + - -
(sbo)
18 M 51 29 A + + + + + - - -+ +
(smbo)

*Referral source numbered as per the list of authors. A
© = respiratory; s = sensory; + = present; ++ = substanti

ute; S = subacute; C = chronic; b = bulbar; m = motor; 0 = ophthalmoplegia;
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ASSOCIATED TO
SYSTEMIC
DISEASES

MGUsP

-1 CIDP

“— PARANEOPLASTIC

Juxtaparanods Paranode Node Paranode Juxtaparanode

Basal lamina

Myelin

%—Unlmownnmigm T — : |

Schwann cell microvilli N 4 ~ []7 )
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Journal of the Peripheral Nervous System 18:168-176 (2013)

RESEARCH REPORT

Disruption of nodal architecture in skin biopsies
of patients with demyelinating neuropathies

Kathrin Doppler, Christian Werner, and Claudia Sommer

Department of Neurology, University of Wiirzburg, Wiirzburg, Germany

Control

CIDP
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RESEARCH REPORT

Nodal proteins are target antigens in Guillain-Barré
syndrome

Jéréme J. Devaux', Masaaki Odaka?, and Nobuhiro Yuki®

Reactivity against
NF186 Gliomedin NrCAM Contactin Any antigens Only one antigen Multiple antigens

GBS 15(3) 12(1) 4 12(2) 261 16 10
AIDP 12(1) 14 (1)t 6 16 (2) 28* 16 12
AMAN 18(2)t 10 2 8 241 16 8
CIDP 12(2) 6 2 16(2) 24t 16 8
OND 0 1.3 0 3.8 3.8 25 1.3
NC 2 0 2 2 4 2 2

CONTACTH
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Antibodies to Contactin-1 in Chronic
Inflammatory Demyelinating
Polyneuropathy

Luis Querol, MD," ? Gisela Nogales-Gades, PhD," ? Ricard Rojas-Garcia, MD, PhD,’ 2
Eugenia Martinez-Hernandez, MD, ? Jordi Diaz-Manera, MD, 2
Xavier Suirez-Calvet, MSe, " Miquel Navas,'? Josefa Araque, RPN,

Eduard Gallardo, PhD,"” and Isabel llla, MD, PhD™?

CONTACTHI PATIENTS

-8 Older

r 2yearoldkid recentlydetected (CarreraGarciaet al, NeurolNeurolmmunol Neuroinflammat in
press)

0 Aggressive neuropathy GBSmisdiagnosis
-8-Predominantly-motor

" Very ataxicforms
0 Demyelinating features, early axonatlamage

0 Responseto plasmaexchange
0 Partial responseto steroids
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do:10.1093/brain/awv054 BRAIN 2015:Page | of 8 | |

A JOURNAL OF NEUROLOGY

REPORT

Contactin | 1gG4 associates to chronic
inflammatory demyelinating polyneuropathy
with sensory ataxia

Yumako Miura,'* Jéréme J. Devaux,”* Yuki Fukami,' Constance Manso,* Maya Belghazi,2
Anna Hiu Yi Wong,' Nobuhiro Yuki'? and for the CNTNI-CIDP Study Group'

CONTACTHY
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Contactin-1 1gG4 antibodies cause paranode
dismantling and conduction defects

Constance Manso,' Luis Querol,z Mourad Mekaouche,' Isabel llla? and Jérome ). Devaux'

~ n = O Control IgG
OCNTN1 IgG1
OCNTN1 IgG4

Mean clinical grade

0 5 10 15 20 25 30 35 40
Days post-immunization

Koike et al, JINNP 2017

30.06.201¢
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Neurobiology

Specific Contactin N-Glycans Are
Implicated in Neurofascin Binding and
Autoimmune Targeting in Peripheral
Neuropathies

Marilyne Labasque, Bruno Hivert, Gisela
Nogales-Gadea, Luis Querol, Isabel Illa and
Catherine Faivre-Sarrailh

J. Biol. Chem. 2014, 289:7907-7918.

RESEARCH Open Access

Anti-CNTN1 IgG3 induces acute ")
conduction block and motor deficits
in a passive transfer rat model

Kathrin C y

Chr

Nk 1 ol 7 2 5 Weishaupt
Luise Appeltshauser’, Lydia Biko', Carmen Villmann®, Andreas Weishaupt

acute patient

acute patient

~-
sum intensity (Mio. AU) Nodal complex length (um) Paranodal volume (um?)
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HLAASSOCIATIO

100%

o0% DRB1*11 (DR11
80%
70% r 53,3 % CNTN1patients
60%
— e s 35,? % seronegative CIDF
m DRB1*11+ patients
40%
30% r 28,8 % general population
20%
10%
0%
CNTN1+ Seronegative CIDP General population

NEUROFASCIN 15
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Neurology

Neurofascin as a target for autoantibodies in peripheral
neuropathies
Judy King Man Ng, Joachim Malotka, Naoto Kawakami, et al.
Neurology: Published online before print October 24, 2012:
DOI 10.1212/WNL.0b013e31827689ad

Neurofascin IgG4 antibodies in CIDP

associate with disabling tremor and poor

response to [VIg

0 & A

Luis Querol, MD, PhD

Giscla Nogales-Gadea,
PhD

Ricardo Rojas-Garcia,
MD, PhD

Jordi Diaz-Manera, MD,
PhD

Julio Pardo, MD, PhD

Angd Ortega-Moreno, :
MD

Maria Jose Sedano, MD
Eduard Gallardo, PhD

Jose Berciano, MD, PhD
Rafad Blesa, MD, PhD
Josep Dalmau, MD, PhD [}
Isabel Illa, MD, PhD
Comespondence to

Prof. Tk

iill?@s npau.cat

D,‘ _DI __‘ _..—;,_I

TITR
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ANTINF155 CLINICAL FEATURES

r  DADSphenotype

r Ataxia

r  Slow, prominent tremor(3-6Hz)

r  Demyelinating EMG

r Poor response to IVIg (some may respond well sberoids)
r Response to Plasmé&xchange.

r  IgG4antibodies

of Clinical and Translational Newrology

BRIEF COMMUNICATION
Head and voice tremor improving with immunotherapy in
an anti-NF155 positive CIDP patient

Celia Painous’ (7, M* Angeles Lopez-Pérez?, Isabel Illa™? & Luis Querol ™
N e Lnd, Depar

tal derla Sants Cre i Sant Paw, Univers 3t Autbnoma de Bamelons, Bamelons, Span

st Rlarss, CHERER (Cantre for Bitrrnchicsl Metwiri R gasrech on Ram Do),
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Jéréme J. Devaux, PhD*

Yumako Miura, PhD*

Yuki Fukami, MD

Takayuki Inoue, PhD

Constance Manso, BSc

Maya Belghazi, PhD

Kenji Sekiguchi, MD,
PhD

Norito Kokubun, MD,
PhD

Hiroo I[chikawa, MD,
PhD

Anna Hiu Yi Wong,
MRCP

Nobuhiro Yuki, MD,
PhD

Correspondence to
Prof. Yuki:

Neurofascin-155 IgGG4 in chronic

inflammatory demyelinating

polyneuropathy

ABSTRACT

Objective: We report the clinical and serologic features of Japanese patients with chronic inflam-
matory demyelinating polyneuropathy (CIDP) displaying anti-neurofascin-155 (NF155) immuno-
globulin G4 (IgG4) antibodies.

Methods: In sera from 533 patients with CIDP, anti-NF155 IgG4 antibodies were detected by
ELISA. Binding of IgG antibodies to central and peripheral nerves was tested.

Results: Anti-NF155 IgG4 antibodies were identified in 38 patients (7 %) with CIDP, but not in dis-
ease controls or normal participants. These patients were younger at onset as compared to
100 anti-NF155-negative patients with CIDP. Twenty-eight patients (74 %) presented with sen-
sory ataxia, 16 (42%) showed tremor, 5 (13%) presented with cerebellar ataxia associated with
nystagmus, 3 (8%) had demyelinating lesions in the CNS, and 20 of 25 (80%) had poor response
to IV immunoglobulin. The clinical features of the antibody-positive patients were statistically
more frequent as compared to negative patients with CIDP (n = 100). Anti-NF155 IgG antibodies
targeted similarly central and peripheral paranodes.

Conclusion: Anti-NF155 IgG4 antibodies were associated with a subgroup of patients with CIDP
showing a younger age at onset, ataxia, tremor, CNS demyelination, and a poor response to |V
immunoglobulin. The autoantibodies may serve as a biomarker to improve patients' diagnosis
and guide treatments. Neurology® 2016;86:1-8

Short communication

Paranodal lesions in chronic inflammatory demyelinating polyneuropathy

associated with anti-Neurofascin 155 antibodies

Jean-Michel Vallat “*, Nobuhiro Yuki °, Kenji Sekiguchi ¢, Norito Kokubun ¢, Nobuyuki Oka ¢,
Stéphane Mathis *, Laurent Magy *, Diane L. Sherman & Peter J. Brophy £ Jérome J. Devaux "
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Marti M: et al. Journal of ion (2017) 14:224

BGAE TEI  SE-A Journal of Neuroinflammation
RESEARCH Open Access
Anti-NF155 chronic inflammatory ®erer

demyelinating polyradiculoneuropathy
strongly associates to HLA-DRB15

Laura Mamnez-Martinez‘, Ma. Cinta UEIXEP‘X, Gemma Boera-Carnicero', Andrea Cortsse"s, Jérdme Da/auxﬁ,

Ana Siles 3, Yusuf Rajabal\\/, Alicia Maninez-PiﬁelroB, Alejandra Can/aja1gv Julio Pardom, Emilien Delmonté'”,
Shahram Attarian'", Jordi Diaz-Manera®, llaria Callegari*'2, Enrico Marchioni’, Diego Franciotta®, Luana Benedetti",
Guiseppe Lauria'*'®, Oscar de la Calle Martin', Candido Juérez', Isabel llla>* and Luis Querol**"

A DRB1*15 FREQUENCIES

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%
NF155+ SERONEGATIVE CIDP CONTROLS

EDRB1*15+ MDRB1*15-

The Journal of Clinical Investigation RESEARCH ARTICLE

Anti-neurofascin-155 IgG4 antibodies prevent
paranodal complex formation in vivo

Constance Manso,'? Luls Querol,*# Cinta Lleixa,** Mallory Poncelet,* Mourad Mekaouche,'* Jean-Michel Vallat,”
Isabel 1113,*# and Jérome J. Devaux'*

i Marseille Universite, CNRS, CRN2M-UMR7285, Marseille, France. ‘Universite de Bordeaw, Interdisciplinary Institute for Neuroscience, IMRS297, Bordeaux, France. ‘Neuromusaular Disaases
Unit. Hospital de 2 Santa Creu i Sant Pau, Universitat Autonoma de Barcelona, Barcelona, Spain. “Centro para & Investigacion en Red en Enfermedades Raras ((IBERER), Madrid, Spain. $nstitute for
Neurosciences of Montpellier, INSERM L1051, Mentpaliier University, Hopital Gai de Chauliac, Montpellier, France *Ak Marseille Universite, CNRS, INP UMR7051, Marseille, France "National Reference

Center for “rare peripheral neuropathies” and Department of Neurology, University Hospital, Limoges, France
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Neuromuscular

RESEARCH PAPER
Neurofascin-155 IgM autoantibodies in patients with
inflammatory neuropathies

Kathrin Doppler,' Helena Slengel,‘1 Luise /-\pp(-zllshau;er,1 Julian Grosskreutz,?
Judy King Man Ng,? Edgar Meinl> Claudia Sommer'

Neuromuscular
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CNTN1/CASPR1

COMPLEX
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merge

CNTN1/CASPR1 COMPLEX PATIENTS

CNTN1 Negative  Negative Negative Negative Negative Negative Negative Negative

Casprl Negative  Positive  Positive Positive  Positive Negative Negative Positive

CNTN1/Casprl Positive Positive  Positive Positive  Positive  Positive  Positive  Positive
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CNTN1/CASPR1 COMPLEX PATIENTS

Sex
Age

Clinical features

Initial diagnosis
CIDP category

Median mRs
(blood samplin

First symptoms

Weakness and
sensory

Nephropathy

CNTN1/CASPRCOMPLERATIENT

Neurophysiological studies

EFNS/PNS definite diagnostic criteria for
CIDP

Demielinating

Acute denervation

Investigations

(o]
[%2])
M
el
=
@
<
()
7

MRI lumbar roots
Nerve biopsy

IVIG

Steroids

Plasma Exchange
Rituximab

Cyclophosphamide

>
wn
(@]
=1

ASCT: Autologous stersell transplantation; CMAPs: Compound Muscle Action PotentMIG:
Intravenous Immunoglobulin;NA: Not Available; NR: No Response; SNAP: sensory nerve action pi
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NODAL NEUROFASCI

PANNEUROFASCIN
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NERVE IHC IN NF140/NF186 ANTIBODIES

Table | Clinical features of patients with anti-Nfascl40/186 1gG

CIDPI CIDP2 CIDP3 CIDP4 CIDPS
Gender M F M M F
Age at onset 6l 70 2 75 50
Previous infection Sore throat and bronchids Infection No No No
Other dysimmune disease Anti Ro/S5A RPF Mo F5G5 F5G5
Onset Subacute Subacute Subacute Chronic Subacute
Sensory ataxia Yes Yes No Yes Yes
MNeuropathic pain No No No No No
Cranial nerve involvement Yes No No No Yes
Modified Rankin Scale 5 4 4 4 5
Tremor No No No No No
Respiratory failure Yes No Mo No Yes

Yes No No No Yes

Intensive care unit
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doi:10.1093/brainfawy 134 BRAIN 2018:0; 14 | el

A JOURNAL OF NEUROLOGY

LETTERTO THE EDITOR

Subacute nodopathy with conduction blocks and anti-neurofascin 140/186 antibodies:
an ultrastructural study

Jean-Michel Vallat,' Stéphane Mathis.2 Laurent Magy,' Pierre Bounolleau,3
Marie Skarzynski," Anne Heitzmann,® Constance Manso,® Jérome Devaux’ and

Antonino Uncini®
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o1 | \yyp Ey—Breinand Behavior HUSAC
Studyld H SENSITIVITY (958% CI) Studyid | | seeciFiciTY (95% ¢y
| |
Doppler 2016 -—i 0.00(0.00 - 0.10] Doppler 2016 — :- 1.00 (0.94 - 1.00]
Yan 2014 : —-— 0.2310.16-031) Yan 2014 —= : 0.92[0.87 - 095]
Kadoya 2016 ‘i' 0.08(004-013) Kadoya 2016 43‘ 1.00 [0.97 - 1.00]
Ng 2012 -4: 0.04{001-010] Ng 2012 --: 0.99(0.97 - 1.00]
Kawamura 2013 : - 0.25(0.07-052) Kawamura 2013 — : 0.88[0.79-094]
E Bumor 2018 ~E-— 0.10(0.03-0.24) Burmor 2018 —-E 0.99[0.97 - 1.00]
3 Mathey 2017 .:,, 007(0.01-019) Mathey 2017 ~:- 1.00 (0.96 - 1.00]
Querol 2014 | #1- 0.04(0.00-013) Querol 2014 4| 1001098 -1.00)
Devaux 2016 l:r 009(007-012) Devaux 2016 :i 1.00 [0.99-100]
Ogata 2015 Ef-f 0.180.09-0.31) Ogata 2015 fq: 0.99 [0.95 - 1.00]
COMBINED q|,> 009(0.06-015) COMBINED <5 1.00(0.98 - 100]
: Q=4783.d1=900.p= 000 : Q=11575.d{=900.p= 000
| 1
"71'7 = 12=8118 [7030-9207] = L 12=0222(8872-9573)
NF155 MNF 186 CNTH1
Sensitivity [?5% CI) 0.09 (0.06-0.15) 0,01 {0-0.05) 0,05 (0.03-0u08)
Specificity ($5% CI) 1.00 (0.98-1.00) 1.00(0.91-1.00) 1.00(0.93-1.00)
PLR {#5% CI} 21.5(5.53-83.8) 3.20003-744) 26.3
10.3-1,260.9)
NLR (95% CI) 0.91 (0.87-0.95) 0.99 (0.98-1.00) 095 (0.93-058)
DOR (95% CI) 8.21 (3.57-1B.8%) 0,84 (0.046-13.24) 463 (2.01-10.71)
ALIC [25% CI) 0.41 (0.37-0.45) 0.10 (0.08-013) 017 (D.14-0.21)
Publication bias 0.07 074 021
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NEUROFASCIN-155 AS A PUTATIVE ANTIGEN IN
COMBINED CENTRAL AND PERIPHERAL
DEMYELINATION

Andrea Cortese, MD

Jérome J. Devaux, PhD
Elisabetw Zardini, MSc
Constance Manso, BSc
Guillume Taich, MD
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Table 2 IgG1 through IgG4 subclasses of |gG-positive patients

Case Diagnosis Isoform reactivity and titer IgG subtype (if IgG present and strong enough to subtype)
1 ciop NF155 IgG and IgM 1:200 Predominantly 1gG4; also detected IgG1 and IgG2

2 cipp NF155 IgG 1:800; NF186 1gG 1:1,600 Predominantly IgG4; also detected IgG1 and IgG2

3 cipp NF155 1gG 1:1,600 Predominantly IgG4; also detected minimal IgG1 and 1gG2
4 ciop NF155 IgG 1:3,200 Detected IgG1, IgG2, and IgG4

5 ciop NF186 IgM 1:1,600

6 GBS NF155 IgM 1:3,200

7 AMAN NF186 IgM 1:1,600

8 GBS NF186 IgM 1:3,200

9 Idiopathic neuropathy NF155 IgM 1:400

10 Idiopathic Neuropathy NF186 IgG 1:300 Detected minimal 12G4

1 Idiapathic neuropathy NF186 IgM 1:800

12 T NF155 IgM 1:200

13 CMT NF155 IgG 1:3,200 Predominantly IgG1, No IgG2, 1gG3, or IgG4 detected

14 CcMT NF155 IgM 1:100
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nodo-paranodal proteins in CMT and CIDP v s e

Lorena Martin-Aguilar!, Elba Pascual-Gofii', Cinta Lleixa', Marina Frasquet3, Herminia Argente3, Angel Cano-Abascal4,
Jordi Diaz-Manera'2, Elena Cortés-Vicente', Ricard Rojas-Garcial2, Ana Lara Pelayo4, Teresa Sevilla3, Luis Querol'2
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Case report
Presence of both anti-contactin 1 and anti-neurofascin 140 antibodies ina | W)

ook 1

case of chronic inflammatory demyelinating polyneuropathy |

Hsin-Pin Lin, Kwo Wei David Ho, Miguel Chuquilin®

Deparment of Nagaogy, Unbversity of Flovids, Gatnesrille, FL 32610, United Saies

55



30.06.201¢

Neurofascin 140 and 155 antibodies in an atypical case of POEMS syndrome

Torge Rempe. MD'+. Kwo Wei David Ho, MD, PhD't. Mohammad Shahid. MBBS. MD”.

Li-Jun Yang, MD. Miguel Chuquilin, MD'*

1 = 2 : s %
Dept. of Neurology, “Pathology, Immunology and Laboratory Medicine

University of Florida, 1600 SW Archer Rd, Gainesville, FL 32610
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SCIENTIFIC REP{%}RTS

Clinical and laboratory features
of anti-MAG neuropathy without
monoclonal gammopathy

Elba Pascual-Goiii(5*, Lorena Martin-Aguilar?, Cinta Lleixa®, Laura Martinez-Martinez*,
Manuel J. Simén-Talero®, Jordi Diaz-Manera*?, Elena Cortés-Vicente'?, Ricard Rojas-Garcia*?,
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