
32 33

ABSTRACTSABSTRACTS

Plenary Session 1: June 22 09.00-10.30

CELL ADHESION MOLECULES AT THE NODAL 

COMPLEX IN HEALTH AND DISEASE

Devaux J. Ωx-Marseille Université, Marseille, France.

The high density of voltage-gated sodium (Nav) chan-

nels at the nodes of Ranvier allows the rapid saltatory 

propagation of the action potentials along the axons. 

Cell adhesion molecules play an important function 

in the formation of the node and of the paranodal 

regions which flank the nodes. The complex glio-

medin/NrCAM/neurofascin-186 is crucial for the initial 

aggregation of Nav channels at hemi-nodes. In addi-

tion, the complex Caspr1/contactin-1/neurofascin-155 

dictates the formation of the paranodal axo-glial 

complex and participates in the formation of the 

nodes. In a recent study, we demonstrated that the 

node of Ranvier is the primary site of the immune 

attack in patients with Guillain-Barré syndrome (GBS) 

or chronic inflammatory demyelinating polyneurop-

athy (CIDP). GBS and CIDP are groups of neuropathies 

that affect peripheral nerves. We found that a subset 

of CIDP patients with specific clinical features present 

antibodies directed against contactin-1 or neuro-

fascin-155. Of interest these antibodies are mostly 

of the IgG4 isotype, a subclass that is believed to 

be anti-inflammatory. These data suggest that IgG4 

anti-paranodal proteins are pathogenic, however, this 

has not yet been proven. Using animal models, we 

demonstrated that the passive transfer of IgG4 against 

contactin-1 induced a chronic progressive pathology 

associated with conduction loss. These animals did 

not show signs of immune infiltration, demyelination, 

or axonal degeneration. Rather, the passive transfer of 

the IgG4 mediated a selective alteration of the paran-

odal Caspr1/contactin-1/neurofascin-155 complex 

predominantly in small motor axons. Using intran-

eural injections, we further show that anti-contactin-1 

IgG4 have the potency to penetrate the paranodal 

segments which normally form a barrier to the lateral 

diffusion of particles. These results pinpoint that 

IgG4 to paranodal proteins can dismantle the paran-

odal complex and lead to conduction defects. Cell 

adhesion molecules thus play an important function 

in myelin physiology and are reliable biomarkers in 

human inflammatory neuropathies.

ANTIBODY EFFECTS AT THE NODE OF RANVIER

McGonigal R. University of Glasgow, Glasgow, UK.

Human and experimental data indicate that the nodal 

complex is a target in Guillain-Barré syndrome (GBS). 

Autoantibodies to membrane lipids, particularly gangli-

osides, deposited at this site in models of the axonal 

variant of GBS (acute motor axonal neuropathy, AMAN) 

are associated with conduction block, structural 

disruption of ion channels and macrophage infiltra-

tion. In AMAN models, anti-ganglioside antibodies 

activate the complement cascade, which has been 

reported to mediate pathophysiology at the nodes 

of Ranvier and contribute to disease progression. 

However, it is uncertain what role anti-lipid antibodies 

and complement activation at the nodal complex may 

have in the demyelinating subtype of GBS. Additionally, 

the mechanism underlying secondary bystander 

axonal degeneration in the demyelinating variant is 

unknown. This is of great significance as the extent of 

axon degeneration determines clinical outcome. Our 

investigations aim to determine if anti-lipid antibodies 

targeting gangliosides or sulphatide at the paranodal 

loops and along the myelin sheath can result in i) 

disruption of the nodal complex, ii) subsequent demy-

elination, or iii) secondary axonal damage. To assess 

the consequence of axonal versus myelin targeting 

on axon integrity, novel mouse models that express 

gangliosides distinctly on axon or myelin membranes 

were used. Novel anti-sulphatide antibodies that 

target paranodal myelin loops will also be described. 

Neurofilament loss and nodal complex protein disrup-

tion were compared in response to axonal or myelin 

targeting, and the efficacy of complement inhibition 

on attenuating injury also assessed.

The Song of Wandering Aengus 
William Butler Yeats

I went out to the hazel wood, 
Because a fire was in my head, 
And cut and peeled a hazel wand, 
And hooked a berry to a thread; 
And when white moths were on the wing, 
And moth-like stars were flickering out,  
I dropped the berry in a stream  
And caught a little silver trout. 
  
When I had laid it on the floor 
I went to blow the fire aflame, 
But something rustled on the floor, 
And some one called me by my name: 
It had become a glimmering girl 
With apple blossom in her hair 
Who called me by my name and ran 
And faded through the brightening air. 
  
Though I am old with wandering 
Through hollow lands and hilly lands, 
I will find out where she has gone, 
And kiss her lips and take her hands; 
And walk among long dappled grass, 
And pluck till time and times are done 
The silver apples of the moon, 
The golden apples of the sun.
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GBS, two with Fisher syndrome (FS), 16 with central 

nervous system (CNS) diseases, and one with both 

GBS and CNS diseases. Anti-glycolipid antibodies were 

detected in 27 patients (59%). Anti-Gal-C IgM and IgG 

antibodies were most frequently detected (23/46, 

50%). Patients with CNS diseases were younger than 

GBS and FS patients (p = 0.003), and IgM antibodies 

to Gal-C were frequently detected in the patients with 

CNS diseases (41%) than GBS and FS (13%). Of the nine 

anti-Gal-C IgM antibody-positive patients without IgG 

antibody, we found the class-switch of anti-Gal-C anti-

body from IgM to IgG in two patients. The IgG antibodies 

appeared during their recovery phase, IgG subclasses 

being IgG1. Detection of the anti-Gal-C antibodies is 

closely associated with neurological diseases subse-

quent to M.pneumoniae infection. Anti-Gal-C IgM 

antibody is frequently detected in younger patients 

affected with CNS involvement.

Speed Poster 1: June 22 11.30-12.30

SP1.1 IVIG TREATMENT INDUCES A TRANSIENT 

EXPANSION OF ANTIBODY SECRETING CELLS AND A 

SWITCH FROM IGG1 TO IGG2 IN PERIPHERAL BLOOD 

OF GUILLAIN-BARRÉ SYNDROME PATIENTS

Brem M1, Jacobs BC2, van Rijs W1, Fokkink W-J2, 

Ijspeert H1, van der Burg M1, Huizinga R1. 1Department 

of Immunology, Erasmus MC; 2Department of 

Immunology & Neurology, Erasmus MC, Rotterdam, 

The Netherlands.

The first-line treatment for Guillain-Barré syndrome 

(GBS) is intravenous immunoglobulin (IVIg). Despite 

treatment, one-fifth of the patients remains unable 

to walk after 6 months or dies. In order to identify a 

biomarker for disease activity and treatment efficacy 

of IVIg, which could improve the treatment for GBS, 

we studied the B-cell response after IVIg-treatment 

since these cells produce the anti-ganglioside anti-

bodies directed against peripheral nerves. PBMCs 

were obtained from GBS patients pre-treatment and 

at 7-, 14-, 28-days and 12 weeks after IVIg-treatment. 

We determined the relative distribution of B-cell 

subsets by flow cytometry, showing a strong and 

transient increase in antibody secreting B-cells (ASCs) 

7 days after IVIg treatment. Quantifying these ASCs 

(Trucount-system) in whole blood confirmed this. 

Subsequently, we assessed whether IVIg induced 

changes to the B-cell repertoire of GBS patients 

(N=3). Next-generation sequencing, with family-spe-

cific VH-Framework Region 1 (FR1) primers to amplify 

IGG-, IGM- and IGA-transcripts from PBMCs, showed 

a shift from predominantly IgG1/IgG3 (pre-treatment) 

towards IgG2 (7 days post). We also observed a 

reduction in the average CDR3 (complementarity-de-

termining region 3) length. Moreover, the sequences 

of overrepresented CDR3 lengths in post-treatment 

samples were heterogeneous, suggestive of a poly-

clonal response. Finally, we sequenced sorted ASCs, 

naïve- and memory B-cells. At the DNA level, we found 

evidence that the reduction in CDR3 length was most 

evident in ASCs post-treatment compared to pooled 

ASCs or memory B-cells from pre-treatment samples. 

Together, these preliminary data demonstrate that 

IVIg treatment induces a transient increase in ASCs 

and a shift in IgG isotype usage of B-cells, suggesting 

that IVIg skews the B-cell response in patients with 

GBS. These parameters might allow us to monitor IVIg 

treatment, serving as a prognostic factor, or contribute 

to our understanding of IVIg in relation to GBS.

SP1.2 NEURONAL HYDROGEN PEROXIDE PROMOTES 

NERVE TERMINAL REGENERATION AT THE 

NEUROMUSCULAR JUNCTION

Duregotti E1, Negro S1, Scorzeto M1, Zornetta I1, 

Dickinson BC2, Chang CJ3, Montecucco C4, Rigoni 

M1. 1Department of Biomedical Sciences, University 

of Padova, Padova, Italy; 2Departmentof of Chemistry, 

University of Chicago, Chicago, IL, USA; 3Department 

of Chemistry and Molecular and Cell Biology and 

Howard Hughes Medical Institute, University of 

California, Berkeley, Berkeley, CA, USA; 4Department 

of Biomedical Sciences, University of Padova and CNR 

Institute of Neuroscience, Padova, Italy.

Short Presentation 1: June 22 11.00-11.30

DETECTION OF AUTO-ANTIBODIES AGAINST THE 

PARANODAL PROTEIN CASPR IN PATIENTS WITH 

PAINFUL INFLAMMATORY NEUROPATHY

Doppler K1, Appeltshauser L1, Villmann C2, Peles E3, 

Krämer HH4, Buttmann M1, Sommer CL1. 1Department 

of Neurology, University Hospital Würzburg, Würzburg, 

Germany; 2Institute for Clinical Neurobiology, University 

of Würzburg, Würzburg, Germany; 3Department of 

Molecular Cell Biology, Weizmann Institute of Science, 

Rehovot, Israel; 4Department of Neurology, University 

Hospital Gießen, Marburg, Germany.

Auto-antibodies against paranodal proteins have 

recently been reported and are supposed to consti-

tute a new entity of inflammatory neuropathies with 

distinct clinical phenotypes. Auto-antibodies against 

Caspr as a sole antigen have not been described so 

far. Sera of 35 patients with chronic inflammatory 

demyelinating polyradiculoneuropathy (CIDP) and 22 

patients with Guillain-Barré syndrome (GBS) were 

screened for auto-antibodies against the paranodes 

by binding assays with murine teased fibers. Caspr 

auto-antibodies were identified by binding assays with 

Caspr-transfected human embryonic kidney cells. 

Sera of two patients showed distinct binding to the 

paranodes but no auto-antibodies against the known 

antigens neurofascin or contactin-1 were detectable. 

Both sera reacted strongly with Caspr-transfected 

human embryonic kidney cells. The specificity of 

anti-Caspr auto-antibodies was confirmed by loss 

of binding to the paranodes after preincubation with 

Caspr-transfected human embryonic kidney cells. 

One patient suffered from severe motor and sensory 

CIDP, the other from GBS. Remarkably, both patients 

reported severe neuropathic pain. Patients’ sera bound 

to small neurons of dorsal root ganglia as a poten-

tial correlate of neuropathic pain. The paranodes as a 

site of immune attack were confirmed by the detec-

tion of paranodal IgG deposition in teased fibers of 

the nerve biopsy of the patient with CIDP, and severe 

paranodal destruction was shown. IgG4 was the 

predominant immunoglobulin subclass in the patient 

with CIDP, IgG3 in the patient with GBS. Complement 

deposition was detectable in the patient with IgG3 

auto-antibodies only, not in the patient with IgG4. The 

patient with IgG4 auto-antibodies showed an excellent 

response to treatment with rituximab. Caspr seems to 

constitute an antigen in inflammatory neuropathies 

that is associated with severe neuropathy and neuro-

pathic pain. Binding of sera to small dorsal root ganglia 

may underlie neuropathic pain, but severe paranodal 

destruction as seen in teased fibers is supposed to 

cause impairment of nerve conduction.

THE SPECTRUM OF NEUROLOGICAL DISEASES 

ASSOCIATED WITH MYCOPLASMA PNEUMONIAE 

INFECTION AND ANTI-GLYCOLIPID ANTIBODIES

Kuwahara M, Samukawa M, Hamada Y, Kusunoki S. 

Department of Neurology, Kinki University, Faculty of 

Medicine, Osaka, Japan.

Mycoplasma pneumoniae (M.pneumoniae) infection, 

which is a common respiratory infection, some-

times induces various neurological diseases such as 

Guillain-Barré syndrome (GBS), encephalitis and acute 

disseminated encephalomyelitis (ADEM). IgM and IgG 

antibodies to galactocerebroside (Gal-C), localized in 

myelin of both central and peripheral nervous systems, 

are detected in acute phase sera of the patients with 

such diseases. The purpose of the present study is 

to investigate the spectrum of clinical characteristics 

and the antibodies to glycolipids including Gal-C in 

neurological diseases associated with M.pneumoniae 

infection. We retrospectively investigated the IgM and 

IgG antibodies to nine glycolipids (GM1, GM2, GM3, GD1a, 

GD1b, GD3, GT1b, GQ1b and Gal-C) and clinical features 

in neurological diseases associated with M.pneumoniae 

infection diagnosed in multiple hospitals throughout 

Japan between September 2010 and March 2012. 

Diagnosis of M.pneumoniae infections was made by 

particle agglutination (PA) test. Of the 46 patients with 

neurological diseases, 27 patients were affected with 
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are warranted to prove if differences in the effects 

on NK cells in patients with CIDP represent a poten-

tial surrogate marker in predicting the outcome of 

IVIg-treatment.

SP1.4 INTERLEUKIN-10 PROMOTER POLYMORPHISMS 

IN PATIENTS WITH GUILLAIN-BARRÉ SYNDROME IN 

BANGLADESH

Jahan I1, Rahman I1, Ahmed RU2, Khalid MM3, Maria 

H4, Islam Z1. 1Emerging Diseases and Immunobiology 

Research Group, Laboratory Sciences and Services 

Division, International Centre for Diarrheal Disease 

Research (icddr,b), Dhaka, Bangladesh; 2Department 

of Cell Pharmacology, Graduate School of Medicine, 

Nagoya University, Japan; 3Department of Biochemistry, 

Erasmus University Medical Center, Rotterdam, The 

Netherlands; 4Department of Biological Sciences, 

State University of New York, Buffalo, NY, USA.

Interleukin-10 (IL-10) is an important cytokine 

which has both pro- and anti-inflammatory effects 

in Guillain-Barré syndrome. IL-10 is secreted by 

macrophages and T-lymphocytes and altered expres-

sion results IN multiple modulatory effects on the 

immune response in autoimmune diseases including 

GBS. Literature shows promoter polymorphisms are 

associated with autoimmune disease influencing 

IL-10 production involved in B-cell proliferation and 

auto-antibody production. In the Norwegian popula-

tion, -592 CC and -819 CC genotypes were associated 

with increased IL-10 response in GBS. However, very 

few data are available on IL-10 polymorphisms from 

developing countries; therefore, we investigated 

the distribution of IL-10 promoter polymorphisms 

(-1082 (G/A), -819 (C/T) and -592 (C/A)) and its influ-

ence on disease susceptibility and clinical course 

in GBS patients in Bangladesh. Genotyping of IL-10 

gene promoter polymorphism was performed by 

PCR-RFLP and allele specific-PCR in 152 GBS patients 

and 152 healthy controls in a prospective study. 

Genotype -819TT was significantly associated with 

GBS patients compared to healthy controls (p=0.004, 

OR=2.1, 95% CI=0.95-4.7) and significantly prevalent 

in axonal variant than demyelinating variants (p=0.04, 

OR=9.29, 95% CI=1.1-78.9). GTA (28% vs. 15%) and GTC 

(10% vs. 0) haplotypes were highly expressed among 

axonal variant. GCC/GCA (16% vs. 13%), GCC/ACC (11% 

vs. 3%), GTA/GTA (11% vs. 1%), and GCC/GCC (7% vs. 

4%) were more prevalent in the GBS patients than 

controls. GCC/ACC (p=0.02, OR=0.3, 95% CI=0.1-0.8) 

and GTA/GTA (p=0.0005, OR=0.1, 95% CI=0.02-0.5) 

haplotypes showed significant association with GBS 

patients. GCC/ACA haplotype expressed significantly 

with elevated anti GM1 (p=0.002) antibodies. In conclu-

sion, -819TT genotype is associated with the increased 

disease susceptibility to GBS and with axonal variants 

of GBS. Further study using a large cohort is needed 

to confirm this association.

SP1.5 INTRA-GANGLIONIC DELIVERY OF NITRIC OXIDE 

DONOR INDUCES MITOCHONDRIAL DAMAGE AND 

DISTAL AXONOPATHY

Joshi A, Ladwig A, Bobylev I, Lehmann H. University 

Hospital of Cologne, Cologne, Germany.

Previous studies showed that nitric oxide (NO) is one 

of local inflammatory mediators which causes axonal 

degeneration in Guillain-Barré syndrome and other 

immune neuropathies. Among different mechanisms 

of action, it is assumed that NO also causes damage 

to neuronal mitochondria. However, the precise mech-

anisms responsible for NO mediated mitochondrial 

dysfunction in axons are poorly understood. To simu-

late local neuroinflammation to dorsal root ganglia, we 

injected DETA-NONOATE, a nitric oxide donor, inside 

individual lumbar dorsal root ganglia and evaluated the 

morphological consequences in distal nerve segments 

after 7 days. Morphometrical analysis of sural nerve 

revealed loss of myelinated axons and reduced 

diameter of un-myelinated axons in DETA-NONOATE 

treated mice compared to controls, indicating a distal 

neuropathy. High resolution electron microscopy of 

sural nerves showed highly altered morphology of 

mitochondria (swollen and damaged) in un-myelinated 

Perisynaptic Schwann cells (PSCs) are non-myeli-

nating SCs intimately associated with the motor axon 

terminals (MATs) at neuromuscular junctions (NMJs); 

in addition to their many physiological functions, PSCs 

are known to play essential roles in the regeneration 

of MATs after injury, thus promoting the re-innerva-

tion of muscle end-plates. In response to denervation, 

they de-differentiate, contribute to the clearing-up of 

nerve debris and extend cytosolic processes which 

induce and guide MATs regrowth. However, cellular and 

molecular mechanisms underlying these processes 

still remain poorly understood. To shed light on the 

crosstalk between injured MATs and adjacent PSCs 

at NMJs, we adopted an innovative experimental 

approach based on the use of some animal presyn-

aptic neurotoxins – α-Latrotoxin (α-Ltx) and snake 

phospholipase A2 neurotoxins (SPANs) – as tools 

to induce a localized and reversible nerve terminal 

degeneration. This model provides the advantage of 

being much more controlled and reproducible than 

the traditional cut/crush surgical approaches, being 

the major effects of intoxication self-contained to the 

NMJ, which fully recovers after few days. Here, we 

show that toxin-treated cultured neurons increase 

their mitochondrial production of H2O2, which can 

freely diffuse across membranes, thus acting as a 

paracrine signal on neighbouring cells. Indeed, H2O2 

induces ERK phosphorylation in SCs co-cultured 

with neurons upon intoxication, as well as in PSCs 

at NMJs following neurotoxin injection in vivo. The 

ERK pathway has been shown to play a crucial role 

in controlling SC plasticity during nerve repair in vivo, 

but so far the molecular mediators responsible for its 

activation have not been identified. Here we propose 

H2O2, produced by degenerating neurons, as a central 

activator of the regenerative process: recovery after 

neurotoxins-induced MATs degeneration is indeed 

impaired in vivo in the presence of catalase.

SP1.3 EFFECT OF INTRAVENOUS IMMUNOGLOBULINS 

ON NATURAL KILLER CELLS IN PERIPHERAL BLOOD 

OF PATIENTS WITH CHRONIC INFLAMMATORY 

DEMYELINATING POLYNEUROPATHY

Heininger MK1, Meyer zu Horste G2, Cordes S3, 

Warnke C1, Stettner M1, Mausberg AK1, Kieseier BC1. 
1Department of Neurology, Heinrich-Heine-University, 

Düsseldorf, Germany; 2Department of Neurology, 

University of Münster, Münster, Germany; 3Department 

of Hematology, Oncology & Tumorimmunology, Charite 

Berlin, Berlin, Germany.

Natural Killer (NK) cells are part of the innate immune 

system with regulatory and effector functions playing 

an important role in early reactions in anti-viral and 

anti-tumour defences. NK cells are known for their 

regulatory potential to modulate immune reactions 

under autoimmune conditions. Different studies 

suggest that treatment with intravenous immuno-

globulins (IVIg) has an immunomodulatory effect 

on NK cells. IVIg is a first-line treatment for various 

autoimmune diseases in particular in chronic inflam-

matory demyelinating polyneuropathy (CIDP). However, 

the exact mechanism of action still remains unknown. 

IVIg-treatment has an approximate 70% efficiency in 

patients with CIDP. The lack of a predictive marker 

for IVIg-responsiveness avoids the preservation of 

not responding patients from a treatment period 

of up to several months before discrimination into 

responders and nonresponders is possible. With 

high treatment costs and potential undesirable side 

effects, a biomarker for treatment response would be 

of high patient and economic interest. Using qPCR 

and flow cytometry, we analysed the effects of IVIg 

on NK cells in peripheral blood of patients with CIDP. 

We compared samples from minutes before and 24 

h after IVIg administrations and found a reduction in 

the expression of several typical NK cell genes. This 

reduction was due to a decline in the proportion of NK 

cells in the peripheral blood of patients after IVIg. The 

reduction mainly occurred in the cytotoxic CD56dim 

NK cell population whereas the regulatory CD56bright 

NK cells only showed a small decline. Interestingly, 

we found the observed effects on NK cells almost 

exclusively in CIDP patients responding to IVIg therapy. 

Not responding patients only showed small or even 

opposing effects on NK cells. Further experiments 
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Here we provide evidence of an early release by 

degenerating neurons of ATP as alarm messenger, that 

contributes to the activation of a series of intracellular 

pathways within SCs that are crucial for nerve regen-

eration: Ca2+, cAMP, ERK1/2, and CREB. These results 

contribute to define the cross-talk taking place among 

degenerating nerve terminals and PSCs, involved in the 

functional recovery of the NMJ.

SP1.8 VALUABLE OBJECTIVE MARKERS FOR 

PREDICTING ANTI-NEUROFASCIN 155 ANTIBODY 

STATUS AMONG CIDP PATIENTS

Ogata H1, Yamasaki R1, Oka N2, Kuwahara M3, Suzuki 

H3, Kusunoki S3, Yagi Y4, Matsushita T1, Yokota T4, 

Kira J1. 1Department of Neurology, Neurological 

Institute Graduate School of Medical Sciences, Kyushu 

University, Fukuoka, Japan; 2Department of Neurology 

and Rehabilitation, National Hospital Organization 

Minami-Kyoto Hospital, Joyo, Japan; 3Department of 

Neurology, Kinki University Faculty of Medicine, Osaka, 

Japan; 4Department of Neurology and Neurological 

Science, Graduate School of Medicine, Tokyo Medical 

and Dental University, Tokyo, Japan.

It was recently reported that antibodies against 

neurofascin 155 (NF155), which is an adhesion mole-

cule expressed at the paranodal loops, are associated 

with a subgroup of chronic inflammatory demy-

elinating polyneuropathy (CIDP) patients. Although 

clinical features, such as distal-dominant impairment, 

tremor and poor response to intravenous immuno-

globulin, have been disclosed, objective markers for 

predicting anti NF155 antibody status among CIDP 

patients are still elusive. To elucidate such markers, 

we evaluated 50 electrophysiologically definite CIDP 

patients diagnosed in our department, including 9 

patients with anti-NF155 antibodies, and 6 anti-NF155 

antibody-positive CIDP patients from other insti-

tutes. Average cerebrospinal fluid (CSF) protein levels 

among anti-NF155 antibody-positive CIDP patients in 

our department were 315 mg/dl (range: 103-475 mg/

dl) and all of them were above 100 mg/dl. When the 

cutoff point of CSF protein levels was set at 200 mg/

dl, sensitivity and specificity for predicting anti-NF155 

antibody positivity were 88.9% and 87.2%, respectively. 

The least CSF protein level among 6 anti-NF155an-

tibody-positive CIDP patients in other institutes 

was 138 mg/dl. All the anti-NF155 antibody-posi-

tive patients showed diffuse abnormalities of distal 

latency on nerve conduction study (NCS). All of seven 

cases examined by MRI neurography showed marked 

symmetric hypertrophy of cervical and lumbosacral 

roots/plexuses. All of three biopsied sural nerve spec-

imens showed subperineurial edema and occasional 

presence of paranodal demyelination but no vascu-

litis, infiltration of inflammatory cells or onion bulb 

formation. These results suggest that among CIDP 

patients, extremely high CSF protein level (>200 mg/

dl) can be a valuable marker for predicting anti-NF155 

antibody positivity, while less than 100 mg/dl of CSF 

protein level, normal distal latency on NCV, normal 

cervical and lumbosacral roots/plexuses, and onion 

bulb formation and infiltration of inflammatory cells 

in biopsied sural nerve specimens might be negative 

findings for detecting anti-NF155 antibodies.

SP1.9 THE PATHOGENIC EFFECTS OF DISIALOSYL 

ANTIBODIES ARE REVEALED BY FUNCTIONAL 

ASSAYS USING DIFFERENTIATED HUMAN INDUCED 

PLURIPOTENT STEM CELLS

Rinaldi S, Clark A, Bennett D. University of Oxford, 

Oxford, UK.

Disialosyl antibodies target the paired, α2-8 linked 

sialic acid residues found on gangliosides such as 

GQ1b, GT1b and GD1b. They are associated with specific 

inflammatory neuropathies. These conditions, typified 

in the acute form by Miller Fisher syndrome (MFS) and 

chronically by CANOMAD, are characterised clinically 

by sensory and cerebellar ataxia, ophthalmoplegia and 

areflexia. In CANOMAD, there is electrophysiological 

and biopsy/autopsy evidence of both demyelination 

and axonal degeneration. However, the pathological 

importance, effects and topographical targets of the 

and myelinated axons and Schwann cells in DETA-

NONOATE treated mice. Ex-vivo imaging of sural 

nerves from transgenic mice which express cyan 

fluorescent protein in axonal mitochondria revealed 

alterations in mitochondrial density and distribution 

in DETA-NONOATE treated mice. To protect mitochon-

drial damage, a subgroup of animals was also treated 

with resveratrol (i.p.) on 1st, 3rd and 5th day. Although 

resveratrol did not reverse the morphologcial effects 

of NO on mitochondria, it increased the total axon 

count and diameter of un-myelinated fibers, indicating 

that it may protect from NO induced neuropathy. 

Taken together, our data show that local exposure of 

DRG to NO results in a distal axonopathy, presum-

ably by alteration of mitochondrial function and/or 

transport. The axonal injury induced by NO could be 

partially prevented by resveratrol.

SP1.6 TRACKING THE INTERACTION OF NEURITOGENIC 

T CELLS AND MYELIN IN AN EX VIVO MODEL OF THE 

PERIPHERAL NERVOUS SYSTEM

Mausberg AK, Hattenhauer ST, Wolffram K, Stettner 

M, Kieseier BC. Heinrich-Heine University Düsseldorf, 

Düsseldorf, Germany.

In chronic inflammatory demyelinating polyneu-

ropathy (CIDP), T cells play a crucial role in myelin 

destruction. CD4 and CD8 T cells contribute to the 

inflammatory destructive process, while the exact 

mechanism of myelin damage is still under debate. 

To elucidate the molecular interaction of T cells and 

myelin sheath, we established a live imaging in vitro 

model. The myelinated fibres of rat dorsal root ganglia 

(DRG) served as model for the peripheral nervous 

system. DRGs of embryonic (E16) Lewis rats were 

cultured, myelination was initiated after one week in 

vitro and proceeded for two additional weeks. Lewis 

rats immunized with P2 and neuritogenic T cells of the 

lymph nodes were obtained ten days after immuniza-

tion. Control T cells were prepared from healthy rats. 

For vital tracking, T cells were stained with Orange Cell 

Tracker. Myelin detection in vital cultures was assessed 

by incorporation of C16 fatty acids conjugated with a 

fluorophore into the myelin layer. Experiments were 

performed in a conditioned microscope chamber; 

dyed T cells were added to the DRG-culture tracked 

for up to 16 hours. In the presence of neuritogenic T 

cells the myelin ratio of internodes and neurons was 

significantly reduced compared to control T cells. After 

initial contact the CD4 T cell number in close proximity 

to myelin was almost not altered over time. However, 

CD8 T cells numbers in contact with myelin structures 

increased during the observation period. Further anal-

ysis of T cell migration routes revealed a myelin fibre 

dependent migration profile for CD4 and CD8 T cells. 

Further experiments will elucidate the specific effect 

of CD4 and CD8 T cells to decipher the role of T cells 

during inflammation in the PNS, which could be useful 

in developing target therapies.

SP1.7 ATP RELEASED BY INJURED NEURONS 

ACTIVATES SCHWANN CELLS

Negro S1, Bergamin E1, Rodella U1, Duregotti E1, Scorzeto 

M1, Jalink K2, Montecucco C1,3, Rigoni M1,3. 1Department 

of Biomedical Science, University of Padova, Padova, 

Italy; 2Division of Cell Biology, The Netherlands Cancer 

Institute, Amsterdam, The Netherlands; 3CNR Institute 

of Neuroscience, Padova, Italy.

Injured nerve terminals of neuromuscular junctions 

(NMJs) can regenerate. This remarkable and complex 

response is governed by molecular signals that are 

exchanged among the cellular components of this 

synapse: motor axon nerve terminal (MAT), perisynaptic 

Schwann cells (PSCs), and muscle fibre. The nature of 

signals that govern MAT regeneration is ill-known. In 

the present study the spider toxin α-Latrotoxin has 

been used as a tool to investigate the mechanisms 

underlying peripheral neuroregeneration. Indeed, 

this neurotoxin induces an acute, specific, localized 

and fully reversible damage of the presynaptic nerve 

terminal, and its action mimics the cascade of events 

that leads to nerve terminal degeneration in injured 

patients and in many neurodegenerative conditions. 
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of Parma, Parma, Italy; 6Department of Clinical Science 
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London, London, UK; 7Department of Small Animal 

Medicine and Clinical Biology, Ghent University, Ghent, 

Belgium; 8University Clinic of Small Animals, University 

of Veterinary Medicine, Vienna, Austria; 9Department 

of Veterinary Medical Sciences, University of Bologna, 

Bologna, Italy; 10Small Animal Hospital, University of 

Glasgow, Glasgow, UK; 11Langford Veterinary Services, 

University of Bristol, Bristol, UK; 12Davies Veterinary 

Specialists, Manor Farm Business Park, Higham, UK; 
13Anderson Moores Veterinary Specialists, Winchester, 

UK; 14Fitzpatrick Referrals, Godalming, UK.

In Guillain-Barré syndrome (GBS), anti-ganglioside IgG 

antibodies (Abs) are considered important mediators 

of disease and in patients these are predominantly 

of the complement-fixing IgG1 and 3 subclasses. 

Previous studies have demonstrated complement 

deposits on neural structures in the peripheral 

nervous system early in the disease, whilst research 

conducted in rodent models also supports a patho-

genic role for complement-activating anti-ganglioside 

Abs. Recent research conducted in a small cohort of 

Italian dogs has indicated acute canine polyradiculo-

neuritis (ACP) to represent a potential natural model 

for GBS; anti-ganglioside Abs were detected in 15/25 

(60.0%) affected dogs, but in only 1/34 (2.9%) control 

dogs (p<0.01). To date, 162 canine serum samples from 

ten institutions in four countries have been exam-

ined for Abs against 10 common glycolipids and their 

heteromeric dimers, using the recently developed 

combinatorial microarray technique. In corrobora-

tion with our previous study, the predominant binding 

pattern observed was against gangliosides GM2 and/

or GA1 and their associated heteromeric complexes. 

Overall, 49/73 (67.1%) ACP-sera contained such Abs, 

with 32 (43.8%) dogs exhibiting anti-GM2 reactivity, 4 

(5.5%) dogs exhibiting anti-GA1 reactivity and 13 (17.8%) 

dogs exhibiting both. In comparison, only 3/40 (7.5%) 

dogs with other cranial and peripheral neuropathies, 

myopathies and neuromuscular disorders and 5/49 

(10.2%) non-neurological control dogs exhibited such 

Abs (p<0.01). Further examination of nine anti-GM2/

GA1 Ab-containing ACP-sera revealed 8/9 sera to 

contain a high proportion of IgG1 Abs, four of which 

also contained IgG3 Abs. Both these subclasses have 

been reported to be capable of fixing complement in 

dogs. In addition, activation of intermediate comple-

ment protein C3 by anti-GM2/GA1 Ab-containing sera 

was demonstrated on a solid phase assay. These 

results provide further evidence that ACP is likely to 

represent a valuable natural model of GBS.

SP1.12 MYELIN BASIC PROTEIN REGULATES PAIN FROM 

LIGHT TOUCH IN FEMALES BUT NOT MALES

Shubayev V1,2, Hullugundi S1,2, Chernov A3, Edinger 

K1, Angert M1,2, Dolkas J1,2, Strongin A3, Yaksh T1. 
1Department of Anesthesiology, University of California, 

San Diego, La Jolla, CA, USA; 2VA San Diego Healthcare 

System, La Jolla, CA, USA; 3Sanford-Burnham-Prebys 

Medical Discovery Institute, La Jolla, CA, USA.

Myelin basic protein (MBP) is a major auto-antigen. 

Recent studies established the sexual dimorphism 

phenomena in immune mediation of pain from 

innocuous touch (mechanical allodynia) in females 

via adaptive immunity/T cells and in males via innate 

immunity/microglia. Mechanical allodynia is a unique 

chronic pain state as it involves non-pain-sensing 

large-diameter myelinated Ab-afferents, which 

normally transmit touch sense. We have shown that 

the immunodominant MBP epitopes are released in 

peripheral nerve after physical trauma, and when 

injected back into an intact nerve as pure peptides 

are sufficient to produce robust mechanical allodynia 

in a T cell-dependent manner. To determine the role 

of the nociceptive MBP epitopes in the sexual dimor-

phism phenomena of pain processing, MBP84-104 

peptide was administered into an intact sciatic nerve 

in male and female animals, followed by von Frey and 

Hargreaves testing and molecular analyses. Further, 

susceptibility of MBP84-104-induced pain to analge-

sics and immunotherapeutics was assessed, including 

gabapentin (a ligand of voltage-gated calcium channel 

disialosyl antibodies found in these conditions remain 

a subject of debate. We used sensory neurons derived 

from human induced pluripotent stem cells (hiPSCs) 

to investigate this area. In co-culture with Schwann 

cells, myelination occurs and nodes of Ranvier form. 

In this system, disialosyl antibodies target the nodal 

axolemma and also bind unmyelinated fibres. When 

the paranodal junction protein CASPR is disrupted, 

disialosyl antibodies can be seen to penetrate into the 

internodal region. Incubation with antibody followed 

by a source of complement results in a neuronal 

calcium spike followed by acute axonal blebbing and 

degeneration. In prolonged cultures, the presence of 

disialosyl antibodies reduces the extent of myelination 

at 4 weeks. In assays using microfluidic chambers, 

disialosyl antibodies also impair the extent of axonal 

regeneration at 24 hours. These assays thus reveal 

the pleiotropic effects of disialosyl antibodies and 

demonstrate their utility for further investigating MFS, 

CANOMAD and other inflammatory neuropathies.

SP1.10 A NOVEL MODEL OF MILLER FISHER SYNDROME 

TO STUDY NERVE TERMINAL REGENERATION

Rodella U1, Negro S1, Duregotti E1, Scorzeto M1, 

Yuki N2, Rigoni M1, Montecucco C1. 1Department of 

Biomedical Sciences, University of Padova, Padova, 

Italy; 2Departments of Medicine and Physiology, 

National University of Singapore, Singapore.

The neuromuscular junction (NMJ) is a ‘tripartite’ 

synapse, composed of the presynaptic nerve terminal 

(NT), the muscle fiber and perisynaptic Schwann cells 

(PSCs). NMJ functionality is essential for the execution 

of body movements and is compromised in several 

disorders. In the Miller Fisher Syndrome (MFS) autoan-

tibodies against specific gangliosides bind to NT and in 

turn activate the complement cascade at its surface, 

leading to nerve degeneration. Such process is revers-

ible, as the motor neuron is able to fully regenerate 

and restore neurotransmission. It is well-known 

that PSCs are main supporters of NMJ regeneration, 

and it was recently reported that alarmins released 

by degenerating NT play an important role in PSCs 

response. To study the complex cross-talk between 

NT and PSCs during neurodegeneration/regeneration, 

we recently developed a novel in vivo MFS model. 

The combination of FS3, an antiganglioside anti-

body, and normal human serum (NHS) as source of 

complement, administered subcutaneously in mice, 

causes the complete degeneration of NT, followed by 

its engulfment by PSCs. Within 3-4 days post-injec-

tion NT regrowth is complete. To identify the neuronal 

alarmins responsible for PSCs activation and the sign-

aling pathways engaged, we have set-up in parallel an 

in vitro MFS model consisting of FS3+NHS addition 

to primary neurons which causes a complement-de-

pendent massive calcium overload in neurons 

together with the formation of neurite enlargements 

(bulges). Bulges are sites of swollen mitochondria 

accumulation and localized H2O2 production from 

mitochondria. In neurons-SCs co-cultures, neuronal 

H2O2 induces ERK phosphorylation within SCs, a 

crucial event for their pro-regenerative phenotype 

switch. Furthermore, primary neurons exposed to 

FS3+NHS release ATP, which evokes calcium-spikes 

and activation of the transcription factor CREB within 

SCs. We are currently testing the in vivo involvement 

of neuronal H2O2 and ATP in NT regeneration, in order 

to provide a deeper understanding of the molecular 

mechanisms underlying neuroregeneration.

S P 1 . 1 1  C O M P L E M E N T - F I X I N G  A N T I -

GANGLIOSIDE ANTIBODIES IN ACUTE CANINE 

POLYRADICULONEURITIS

Rupp A1, Halstead S2, Day M3, Penderis J4, Bianchi 

E5, Dondi M5, Volk H6, Bhatti S7, Pakozdy A8, Gandini 

G9, Gutierrez-Quintana R10, Harcourt-Brown T11, 

Smith P12, Ives E13, Rusbridge C14, Willison HJ2. 
1University of Glasgow School of Veterinary Medicine, 

Glasgow, UK; 2Institute of Infection, Immunity and 

Inflammation, University of Glasgow, UK; 3University 

of Bristol School of Veterinary Sciences, Langford, UK; 
4Vet Extra Neurology, Broadleys Veterinary Hospital, 

Stirling, UK; 5Veterinary Teaching Hospital, University 
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white rabbits were immunized with bovine brain 

ganglioside mixtures to establish the AMAN model. 

At disease onset, the AMAN rabbits were divided 

randomly into IdeS group and normal saline (NS) 

group. In experiment 1, the rabbits were intravenously 

injected with IdeS (1.5 mg/kg) or saline one time. On 

the 7th day after treatment, their spinal anterior roots 

were respectively prepared for immunostaining of 

voltage-gated Na+ (Nav) channels and activated C3 

fragment depositions. In experiment 2, the IdeS group 

was divided into three subgroups, one-injection (1.5 

mg/kg, on day 0), two-injection (1.5 mg/kg, on day 0 

and 7, respectively) and three-injection groups (1.5 mg/

kg, on day 0, 7 and 14, respectively). The NS group was 

respectively injected with the same dose of saline at 

different time points. The rabbits were monitored daily 

until the 60th day after onset. Our results showed that 

IdeS significantly reduced the Nav channels disrup-

tion and C3 deposition at the Ranvier node of spinal 

anterior roots. On the 60th day after the onset, IdeS-

treated rabbits had significantly lower frequencies 

of axonal degeneration than the NS-treated rabbits. 

There were significantly more survivals in the IdeS 

group than saline group. Notably, the rabbits with 

three-injection IdeS showed faster and more stable 

recovery than those with one or two-injection. Taken 

together, IdeS may serve as a promising therapeutic 

strategy for GBS.

SP1.15 TRANSGLUTAMINASE 6 ANTIBODIES IN GLUTEN 

NEUROPATHY

Zis P1, Rao DG1, Sarrigiannis PG1, Aeschlimann P2, 

Aeschlimann DP2, Grunewald RA1, Hadjivassiliou M1. 
1Sheffield Teaching Hospitals NHS Foundation Trust, 

Sheffield, UK; 2Matrix Biology &Tissue Repair Research 

Unit College of Biomedical and Life Sciences School 

of Dentistry, Cardiff University, Cardiff, UK.

TG6 antibodies are present in 32% of the patients 

with coeliac disease (CD) but only 4% of normal 

subjects test positive. TG6 antibodies are gluten-de-

pendent and appear to be a sensitive and specific 

marker of gluten ataxia (GA) as they are present in 

73% of the patients with GA. We wanted to inves-

tigate the presence of TG6 antibodies in gluten 

neuropathy (defined by serological evidence of gluten 

sensitivity in the absence of an alternative cause 

and neurophysiological evidence of neuropathy). This 

was a cross-sectional study conducted at the Royal 

Hallamshire Hospital (Sheffield, UK). Patients with 

gluten neuropathy were invited to participate in this 

study. No patient was on a gluten-free diet. Duodenal 

biopsies were also performed to look for evidence 

of enteropathy. Twenty-nine patients were recruited 

(75.9% males, mean age 62.3±13.5). Fifteen patients 

(51.7%) had sensory ganglionopathy (SG), 13 patients 

(44.8%) had symmetrical axonal neuropathy and 1 

patient had mononeuritis multiplex. The prevalence 

of TG6 antibodies was 18 of 29 (62.1%). TG6 antibodies 

were present in 8/15 (53.3%) in SG and in 9/13 (69.2%) 

in patients with symmetrical axonal neuropathy. The 

patient with the mononeuritis multiplex had also 

positive TG6 antibodies. Twenty-four patients agreed 

to a duodenal biopsy. Of them 11 (45.8%) had enter-

opathy (9 coeliac disease, 2 increased intraepithelial 

lymphocytes). The prevalence of TG6 was not signifi-

cantly different when comparing those with and those 

without enteropathy (72.7% with and 53.8% without 

enteropathy, p=0.423). We have found a high preva-

lence of antibodies against TG6 in patients with GN. 

Such antibodies may be helpful in the diagnosis of 

GN. The role of transglutaminase 6 in peripheral nerve 

function remains to be determined.
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MYCOPLASMA PNEUMONIAE TRIGGERING GUILLAIN-

BARRÉ SYNDROME: A CASE CONTROL STUDY

Sauteur PM1, Huizinga R1, Tio-Gillen A1, Roodbol 

J1, Hoogenboezem T1, Jacobs E2, van Rijn M3, van 

der Eijk A1, Vink C4, de Wit M-C1, van Rossum A1, 

Jacobs BC1. 1Erasmus MC, University Medical Center, 

Rotterdam, The Netherlands; 2Technische Universität 

Dresden, Dresden, Germany; 3Albert Schweitzer 

α2δ1), ketorolac (COX inhibitor), lidocaine (sodium 

channel blocker), MK801 (NMDA antagonist), an 

interleukin (IL)-6-neutralizing antibody and TAK242 

(toll-like receptor 4 inhibitor). MBP84-104 produced 

robust mechanical allodynia in female animals, which 

sustained for over 10 days in 100% of animals and 

for over 30 days in 30% of animals. In contrast, male 

animals responded only with a brief and mild decline 

in mechanical sensitivity for one day post-injection. No 

change in thermal sensitivity or motor function was 

observed in any group. Gabapentin and IL-6 neutral-

izing antibody but not ketolorac, lidocaine, MK801 or 

TAK242 affected MBP84-104 induced pain in females. 

Our work corroborates the finding of Sorge et al. (2015) 

that hypersensitivity to touch in females involves T 

cells but not conventional pain circuitry and demands 

development of distinct therapeutic strategies to pain 

management in male and female patients.

SP1.13 DIAGNOSTIC AND PROGNOSTIC VALUE OF 

ANTI-GD1B ANTIBODIES IN IMMUNE-MEDIATED 

NEUROPATHIES

Tio A1, Taams N1, Huizinga R1, Fokkink W-J1, van Rijs 

W1, Notermans N2, Schreurs M1, Jacobs BC1. 1Erasmus 

MC, University Medical Center Rotterdam, Rotterdam, 

The Netherlands; 2University Medical Center, Utrecht, 

Utrecht, The Netherlands.

Early diagnosis of immune-mediated neuropa-

thies is important since some subtypes respond 

to immune-modulatory treatment. Biomarkers are 

sought for diagnosis and to predict the response to 

treatment. Antibodies to the ganglioside GD1b have 

been shown to induce neuropathy in animal models. In 

the current study, we determined the diagnostic and 

prognostic value of serum antibodies to the ganglio-

side GD1b. IgG and IgM antibodies to GD1b were tested 

in a well-defined cohort of 482 patients with acute 

and chronic forms of immune-mediated and other 

neuropathies by ELISA according to the Inflammatory 

Neuropathy Cause and Treatment (INCAT) protocol. 

Serum IgG antibodies to GD1b were almost exclusively 

found in patients with the acute post-infectious 

Guillain-Barré syndrome (GBS) (12.1%) and the Miller 

Fisher syndrome overlap syndrome (14.8%). Serum 

IgM antibodies to GD1b were predominantly found in 

patients with chronic immune-mediated neuropa-

thies, including neuropathies related to monoclonal 

gammopathy of unknown significance (3.8%) and 

paraneoplastic syndromes (9.1%). Anti-GD1b antibodies 

were not found in serum from patients with chronic 

inflammatory demyelinating polyneuropathy, other 

auto-immune diseases or healthy controls. Serum 

IgG antibodies to GD1b in patients with GBS were a 

strong predictor of good recovery after treatment, as 

indicated by the shorter time until regaining the ability 

to walk unaided (logrank test, p=0.002). In conclu-

sion, serum anti-GD1b antibodies determined by 

INCAT-ELISA are highly specific for subtypes of acute 

and chronic immune-mediated neuropathies and in 

GBS-patients related to good treatment response. In 

clinical practice they may therefore be a valuable diag-

nostic and prognostic marker for these neuropathies.

SP1.14 IGG DEGRADING ENZYME OF STREPTOCOCCUS 

PYOGENES IMPROVES A RABBIT MODEL OF ACUTE 

MOTOR AXONAL NEUROPATHY

Wang Y1, Shi Q-G1, Lv H1, Hu M1, Qiao B-J1, Wang 

W-F1, Wang Q-Q1, Zhang G-R1, Wen J1, Hao Y-L1, 

Yuki N2. 1Affiliated Hospital of Jining Medical College, 

Jining, Shandong Province, People’s Republic of China; 
2Mishima Hospital, Niigata, Japan.

Autoantibodies binding to peripheral nerves followed 

by complement deposition and membrane attack 

complex formation resulted in nerve damage in 

Guillain-Barré syndrome (GBS). Immunoglobulin 

G-degrading enzyme of Streptococcus pyogenes 

(IdeS), a cysteine proteinase secreted by S. pyogenes, 

can cleave IgG antibodies into F(ab’)2 and Fc frag-

ments. In this study, we aimed to explore whether IdeS 

can block the complement deposition and improve 

the clinical signs of a rabbit model of axonal GBS, 

acute motor axonal neuropathy (AMAN). Japanese 
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diabetic (NOD) mice deficient in co-stimulatory mole-

cule, B7-2 (B7-2-/-). SAPP in B7-2−/− NOD mice affects 

100% of females and 30% of males. Arguably, this is 

considered the most representative model of chronic 

inflammatory demyelinating polyneuropathy (CIDP) as 

SAPP is a chronic progressive and multifocal inflamma-

tory and demyelinating polyneuropathy of spontaneous 

onset with secondary axonal degeneration. Insulin-

like growth factor 1(IGF-1) is a pleiotropic factor with 

neuroprotective, regenerative, and anti-inflammatory 

effects with extensive experience in its preclinical and 

clinical use. Recombinant adeno-associated viruses 

(rAAV) are suitable vectors for gene therapy that can 

transfect non-dividing cells with long-term expression 

of therapeutic genes. Systemic delivery of AAV sero-

type 9 (rAAV9) provides robust and widespread gene 

transfer to central and peripheral nervous systems 

making it suitable for gene delivery in neurological 

diseases. A significant proportion of patients with 

immune neuropathies, including chronic inflammatory 

demyelinating polyneuropathy (CIDP) and Guillain-Barré 

syndrome (GBS), do not respond to current clinical 

therapies and there is need for new treatments. In this 

study, we examined the efficacy IGF-1 gene therapy 

by systemic delivery with rAAV9 in the SAPP model. 

The rAAV9 construct also contained a reporter gene 

to monitor the surrogate expression of IGF-1. We 

found the reporter gene expression in both CNS and 

PNS including spinal cord, DRG neurons, and sciatic 

nerves. The reporter gene was detectable more than 

6 months after rAAV9 injection. Female SAPP animals 

were treated at both presymptomatic and symptomatic 

stage. Behavior, electrophysiology, and morphology and 

morphometric analyses showed significant improve-

ment in neuropathic disease at 30 weeks after systemic 

delivery of rAAV9/IGF-1 gene at presymptomatic and 

symptomatic stages of the disease. These findings 

support that IGF-1 gene therapy is a viable therapeutic 

option in immune neuropathies such as CIDP.

MACROPHAGE IMAGING IN EXPERIMENTAL NERVE  

INJURY BY 68GA-DOTATATE :  A COMBINED 

AUTORADIOGRAPHY/PET STUDY

Stoll G1, Israel I2, Deiss A1, Samnick S2. 1Department 

of Neurology, 2Department of Nuclear Medicine, 

University of Würzburg, Würzburg, Germany.

Macrophages play an essential role in nerve damage 

and repair. Since the diagnosis of immune-mediated 

neuropathies mainly relies on circumstantial evidence, 

there is a medical need to develop imaging tech-

niques allowing in-vivo assessment of inflammation in 

nerves. Positron emission tomography (PET) is based 

on the application of radioactive tracers with a high 

sensitivity for target molecules. Macrophages express 

somatostatin type 2 receptors (SSR-2). In the present 

study, we used 68Ga-DOTATATE, a somatostatin ligand, 

to visualize macrophage responses in rat peripheral 

nerves during Wallerian degeneration. Lewis rats under-

went unilateral sciatic nerve crush or transection and 

received 68Ga-DOTATATE injection at days 1, 2, 5, 14 

and 28 after nerve injury prior to Micro-PET-imaging. 

Immediately thereafter, rats were sacrificed, the injured 

and contralateral intact sciatic nerves removed, an 

autoradiography was performed, and finally, the same 

nerve specimens were fixed with 4% paraformalde-

hyde, embedded in paraffin and sections stained for 

axons and ED1+ macrophages. On autoradiography a 

high accumulation of 68Ga-DOTATATE was detected in 

injured but not normal nerves up to day 14 after crush 

corresponding to the presence of ED1+ monocytes/

macrophages. The uptake dramatically decreased upon 

successful regeneration on day 28. In contrast, in tran-

sected nerves, 68Ga-DOTATATE uptake persisted on day 

28 associated with the persistence of numerous ED-1 

macrophages and the absence of regeneration. Double 

immunofluorescence studies confirmed the presence 

of SSR-2 on macrophages in injured nerves. Delineation 

of the 68Ga-DOTATATE uptake into affected nerve was 

relatively difficult in-vivo by µPET because of the high 

radioactivity excretion in the bladder. This proof of 

principle study shows that inflammatory macrophage 

responses in areas of peripheral nerve injury can be 

detected non-invasively by PET and autoradiography 

using the specific SSR-2 tracer 68Ga-DOTATATE. Further 

clinical development is underway.

Hospital, Dordrecht, The Netherlands; 4Erasmus 

University College, Rotterdam, The Netherlands.

Guillain-Barré syndrome (GBS) is an acute post-in-

fectious immune-mediated polyneuropathy. Although 

preceding respiratory tract infections with Mycoplasma 

pneumoniae have been reported in some cases, the 

role of M. pneumoniae in the pathogenesis of GBS 

remains unclear. We here cultured for the first time 

M. pneumoniae from a GBS patient with antibodies 

against galactocerebroside (GalC), which cross-reacted 

with the isolate. This case prompted us to unravel the 

role of M. pneumoniae in GBS in a case-control study. 

Therefore, 189 adults and 24 children with GBS were 

included and compared to control cohorts for the 

analysis of serum antibodies against M. pneumoniae 

(n=479) and GalC (n=198). Anti-M. pneumoniae IgM 

antibodies were detected in GBS patients and healthy 

controls in 3% and 0% of adults (p=0.16) and 21% and 

7% of children (p=0.02), respectively. Anti-GalC anti-

bodies (IgM and/or IgG) were found in 4% of adults and 

25% of children with GBS (p=0.002). Anti-GalC-positive 

patients more frequently showed preceding respira-

tory symptoms, cranial nerve involvement, and a better 

outcome. Anti-GalC antibodies were associated with 

anti-M. pneumoniae antibodies (p<0.001) and cross-re-

acted with different M. pneumoniae strains. Anti-GalC 

IgM antibodies were not only found in GBS patients with 

M. pneumoniae infection but also in patients without 

neurological disease (8% vs. 9%, p=0.87), whereas anti-

GalC IgG was exclusively found in patients with GBS 

(9% vs. 0%, p=0.006). We conclude that M. pneumoniae 

infection is associated with GBS, more frequently in 

children than adults, and elicits anti-GalC antibodies, 

of which specifically anti-GalC IgG may contribute to 

the pathogenesis of GBS.

INCREASED INCIDENCE OF GBS CASES DURING ZIKA 

EPIDEMIC IN BRAZIL: A POPULATION STUDY ZIKA 

VIRUS OUTBREAK

da Silva IRF, Araujo LM, dos Santos PP, Ferreira ACA, 

Almeida I, Pagliarini LFD, Magalhães TN, Pupe CCB, 

Guedes V, Costa HVM, Nascimento OJM. Universidade 

Federal Fluminense, Rio de Janeiro, Brazil.

Guillain-Barré syndrome (GBS) is clinically character-

ized by an acute demyelinating neuropathy, having 

different clinical presentations. Zika virus has become 

a major public health problem in Brazil since mid-2015, 

and the hypothesis of an increased incidence of GBS 

due to the current Zika epidemic has been suggested. 

We selected 20 patients with GBS admitted to a 

university hospital in the state of Rio de Janeiro, Brazil, 

prior to the Zika epidemic between 2009 and 2014. 

The Hospital Universitario Antonio Pedro, affiliated 

with the Universidade Federal Fluminense, is the main 

referral hospital for neurological diseases serving a 

region with roughly 2 million people. We also analyzed 

15 patients with GBS evaluated at the same hospital 

since mid-2015, all with preceding symptoms highly 

suggestive of Zika virus infection. Clinical features and 

incidence were compared. In the years before the Zika 

epidemic, the incidence of GBS ranged from 0.05 in 

100,000 people/year to 0.2 in 100,000 people/year. 

Since the beginning of the Zika epidemic, the inci-

dence increased up to 0.75 in 100,000 people/year, 

an increase of roughly 300%. Furthermore, a growing 

number of atypical forms of GBS, such as Miller 

Fisher syndrome and AMAN, have also been noticed. 

More studies on the relation of Zika virus infection 

and neurological complications are needed, further 

analyzing its pathogenesis, prognosis, risk factors and 

response to therapy.

SYSTEMIC IGF-1 GENE DELIVERY BY RAAV9 IMPROVES 

SPONTANEOUS AUTOIMMUNE PER IPHERAL 

POLYNEUROPATHY (SAPP)

Gao T, Bogdanova N, Ghauri S, Zhang G, Sheikh KA. 

University of Texas Health Science Center at Houston, 

Houston, TX, USA.

Spontaneous autoimmune peripheral polyneurop-

athy (SAPP) is a reproducible mouse model of chronic 

inflammatory peripheral neuropathy in non-obese 
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bilateral (11; 19.3%) involvement of VII cranial nerve, 

upper limbs motor deficit (41; 71.9%) and lower 

limbs (100.0%). Nine patients died due to sepsis (4; 

44.4%) and clinical worsening (5; 55.6%). All patients 

presented albumin cell dissociation in cerebrospinal 

fluid exam. These data are important to alert clinical 

doctors, neurologists, virologists, epidemiologists and 

public healthcare authorities to dedicate attention to 

the emergence of this infection, with epidemic char-

acteristics, so as to identify cases at an early stage 

and implement control strategies.

SP2.3 MRI FINDINGS OF THE CENTRAL AND 

PERIPHERAL NERVOUS SYSTEM IN PATIENTS WITH 

ZIKA VIRUS INFECTION

da Silva IRF1, dos Santos PP1, Cruz Jr LCH2, Fontes 

CAP1, das Neves DG1, Cavaliere MG1, Prado HIP1, 

Ferreira ACA1, Herculano FGN1, Nascimento OJM1. 
1Universidade Federal Fluminense, Rio de Janeiro, 

Brazil; 2CDPI/Hospital das Américas, Rio de Janeiro, 

Brazil.

Zika virus (ZIKV) is now considered a major public 

health problem in Brazil since mid-2015. In the mean-

time, a possible link between neurological injuries and 

ZIKV infection has been suggested, demanding further 

investigation with respect to its pathogenesis. This 

study aims to describe central and peripheral nervous 

system findings using magnetic resonance imaging 

(MRI) in patients with previous ZIKV infection. We 

describe six patients with neurological complications 

deemed secondary to ZIKV infection and the related 

MRI findings. The first case showed enhancement with 

gadolinium in T1 weighted sequences of the facial nerve, 

dorsal roots, spinal cord terminus and conus medul-

laris. The second patient had T2 hypersignal changes in 

the brainstem, pons and midbrain (including the corti-

cospinal tract and the medial longitudinal fasciculus), 

middle and superior cerebellar peduncles, the posterior 

limb of the internal capsule bilaterally and also hyper-

signal in T2 and STIR sequences in the cervical spinal 

cord, from C1 to C7, suggesting encephalomyelitis. The 

third patient’s scan disclosed supra-tentorial lesions, 

myelitis, and enhancement with gadolinium of the 

dorsal roots and spinal cord terminus. Finally, the 

fourth patient presented with bilateral corticospinal 

tract hypersignal in T2 sequences and dorsal roots 

enhancement with gadolinium, as well as lesions with 

T2 hypersignal in the left paravertebral muscles in T2 

weighted MRI. Our case series demonstrated a wide 

array of neurological injuries likely secondary to ZIKV 

infection, emphasizing the need for further research 

on its pathogenesis and causality.

SP2.4 INVESTIGATION OF GUILLAIN-BARRÉ 

SYNDROME OUTBREAK – BAHIA STATE, BRAZIL, 2016

Sejvar J1, Styczinski A1, Malta J2, Leal P3, Lanzieri 

T1, Krow-Lucal E1, Nobrega M2, Percio J2, Vargas 

A2, Carvalho M1, Miranda R1, Lentini N1, Barbosa A1, 

Coelho G3, Badaro R4, Maierovitch C3. 1Centers for 

Disease Control and Prevention (CDC), Atlanta, GA, 

USA; 2EPISUS, Brasília, Brazil; 3Brazil Ministry of Health 

(MOH), Brasília, Brazil; 4Department of Health, Bahia 

State, Bahia, Brazil.

In mid-2015, reports of Guillain-Barré syndrome (GBS) 

increased in certain regions of Brazil. These reports 

coincided with the rapid spread of Zika virus in Brazil; 

geographic areas with highest reports of Zika-like 

illness and reported GBS seemed to overlap. The Brazil 

Ministry of Health and the U.S. Centers for Disease 

Control and Prevention (CDC) conducted an investi-

gation to identify risk factors and potential infectious 

pathogens associated with GBS. We conducted 

a retrospective case-control investigation in the 

Salvador metropolitan area, Brazil. We defined GBS 

cases according to the Brighton Collaboration criteria. 

Two controls matched by age group were randomly 

selected from case neighborhoods using WHO cluster 

survey methodology. We conducted in-person inter-

views to obtain risk factor and exposure histories in 

the 2-month period prior to GBS-case onset. Serum 

and urine were collected for laboratory testing. Of 77 

suspected GBS cases reported from the metropolitan 
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SP2.1 GUILLAIN-BARRÉ SYNDROME RELATED TO ZIKA 

VIRUS INFECTION IN BRAZIL

Barreira AA1, Marques Jr W2, Marreco A2, Aquino-

Cruz C2, Esposito D2, Klein T2, Jacobs BC3, Hughes 

RAC4, Cornblath DR5, van Doorn PA3, Gorson KC6, 

Hartung H-P7, Willison HJ8, Kusunoki S9, Fonseca 

B2. 1Medical School of Ribeirão Preto, 2Medical School 

and University Hospital of Ribeirão Preto, University 

of São Paulo, Brazil; 3Erasmus MC, Rotterdam, The 

Netherlands; 4Institute of Neurology, University College 

London, London, UK; 5Johns Hopkins University, 

Baltimore, MD, USA; 6Tufts University School of 

Medicine, Boston, MA, USA; 7University of Düsseldorf, 

Düsseldorf, Germany; 8University of Glasgow, Glasgow, 

UK; 9University School of Medicine, Osaka, Japan.

We studied three cases of GBS related to preceding 

Zika virus infection. Case 1: A 66-year-old female with 

ascending limb weakness starting 3 days earlier, that 

evolved into a tetraperesis and distal vibration sense 

loss. Twenty days before she had diarrhea (a mani-

festation of Zikavirose). Tendon jerks were absent 

and cranial nerves normal. There was no autonomic 

dysfunction and the CSF was normal. Urine PCR was 

positive for Zika using the PCR protocol of the CDC. 

She received IVIg but two months later was still 

wheelchair bound. Case 2: A 43-year-old male with 

progressive tetraperesis and unable to walk inde-

pendently. Tendon jerks were absent. He had sensory 

deficits of his feet but no cranial nerves involvement 

or dysautonomia. Urine, serum and CSF PCR-Zika were 

positive. After plasmapheresis, the patient recovered 

and was discharged when able to walk independently. 

Case 3: A 46-year-old female admitted with hyper-

tension, tachycardia and tachypnea. Fifteen days 

earlier, she had fever and generalized exanthema. 

Two days before admission, she developed bifacial 

paresis followed by severe tetraparesis. Tendon jerks 

were absent. She has sensory deficits of hands and 

legs. CSF showed a protein-cytologic dissociation. She 

was treated with two courses of IVIg, followed by an 

autonomic stabilization, and regained the capacity to 

walk after 2 months. Zika-PCR was positive in serum. 

At nadir the GBS score of the three patients was 4. In 

serial nerve conduction studies it was demonstrated 

that the first two patients had an axonal subtype, and 

the third case a demyelinating subtype. The positive 

PCR in CSF indicated that Zikavirus is able to pass the 

blood-brain barrier and may directly infect the nerves. 

Further studies are ongoing to collect data from Zika-

related cases in Brazil according to an adapted version 

of the protocol of the International GBS outcome 

study (IGOS-ZIKA).

SP2.2 GUILLAIN-BARRÉ SYNDROME ASSOCIATED TO 

ZIKA VIRUS OUTBREAK IN RECIFE, NORTHEAST BRAZIL

Ferreira MLB1, Brito PFR2, Albuquerque LBB3, 

Coutinho MCR2, Moreira AJP1, Machado MIM1. 
1Hospital da Restauração, Recife, Brazil; 2Medicina, 

Faculdade Pernambucana de Saúde, Recife, Brazil; 
3Faculdade de Medicina da Universidade Federal de 

Pernambuco, Recife, Brazil.

Zika virus has triggered an unprecedented epidemic 

in Brazil, with millions of infected people and various 

clinical presentations. The symptoms may present 

in the central and peripheral nervous systems and 

others. Aiming to describe 57 cases of Zika virus asso-

ciated to Guillain-Barré syndrome, we performed a 

cross-sectional, observational, descriptive study, 

based on clinical and neurological data obtained in 

consultations, from December 2014 to February 2016. 

The characteristics were predominance of female 

gender (33; 57.9%), mean age 44.0 (sd=16) years 

old. The most frequent clinical symptoms and sign 

were fever (22; 38.6%), joint pain (22; 38.6%), head-

ache (27; 47.4%), muscle pain (25; 43.8%), cutaneous 

rash (24; 42.1%), conjunctival hyperemia (19; 33.3%), 

and respiratory distress (11; 19.3%). The less frequent 

manifestations were dysautonomia, gastrointestinal 

symptoms, asthenia, and anorexia. The neurologic 

manifestations included unilateral (8; 14.0%) and 
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Korea; 3Department of Neurology, Inje University 

College of Medicine, Seoul, South Korea. 

Recent concept of “reversible conduction failure” 

criticized the traditional electrophysiological criteria 

of demyelinating Guillain-Barré syndrome (GBS). 

Therefore it is difficult to differentiate acute inflam-

matory demyelinating polyneuropathy (AIDP) and 

acute motor sensory axonal neuropathy (AMSAN) only 

by conventional nerve conduction study. We evaluated 

the difference of axonal excitability properties between 

AIDP and AMSAN by novel nerve excitability measure-

ment and intended to clarify the pathophysiological 

difference. Automated nerve excitability testing (NET; 

QTRACS with multiple excitability protocol TRONDF) 

adopting threshold tracking techniques was applied 

to measure excitability parameters in median motor 

axons. We compared the parameters of 12 patients with 

AIDP, 4 patients with AMSAN, and 25 normal controls. 

The automated protocol calculated strength-dura-

tion time constant (SDTC), parameters of threshold 

electrotonus (TE) and current-threshold relationship 

(CTR), and recovery cycle (RC) of excitability. Except for 

subtle change of excitability parameters, AIDP showed 

no definite difference, compared to normal controls. 

Comparison between AMSAN and normal control also 

revealed no significant differences in parameters of 

SDTC, TE, and CTR. However, despite small sample size, 

RC parameters of AMSAN group disclosed unequivocal 

differences of some parameters: AMSAN group showed 

significantly longer relative refractory period (AMSAN 

vs. AIDP: 4.40 ± 1.11 vs. 3.09 ± 1.01, P < 0.001), and signif-

icantly less prominent superexcitability (AMSAN vs. 

AIDP: -6.80 ± 10.3 vs. -26.48 ± 1.17, P < 0.001). Our study 

identified that both AIDP and AMSAN showed subtle 

changes of excitability properties. Nonetheless, prom-

inently increased refractoriness in AMSAN suggests 

the possibility of nodal conduction block by anti-GM1 

antibody. These findings suggest that both AMAN and 

AMSAN share common pathophysiology of nodo/

paranodopathy. In another aspect, it appears that less 

significant changes of TE in AIDP are attributed to focal 

segmental demyelination of the disease.

SP2.7 SURAL SPARING IS SPECIFIC OF DEMYELINATING 

GUILLAIN-BARRÉ SYNDROME

Hiew FL, Rajabally YA. Regional Neuromuscular Clinic, 

Queen Elizabeth Hospital, Birmingham, UK.

Sural sparing pattern, which consists essentially of 

a preserved sural response with a subnormal upper 

limb sensory response, has been widely recognized 

as a useful diagnostic finding in demyelinating poly-

neuropathy. Few studies using various sural sparing 

definitions have also suggested the presence of sural 

sparing in patients with axonal subtypes of Guillain-

Barré syndrome (GBS) and in those with reversible 

conduction failure in Miller Fisher syndrome (MFS). 

More recently, sural sparing has been found to occur 

as frequently in AIDP as in axonal forms of GBS and 

therefore not indicative of demyelinating pathology. 

We aimed to ascertain the impact of definitions and 

diagnostic criteria on sural sparing in GBS. We retro-

spectively reviewed records of 78 consecutive patients 

with GBS studied within 21 days post-onset. Different 

existing motor conduction criteria were initially used 

for subtype classification. Sural sparing was subse-

quently ascertained using historical/recent definitions. 

With Hadden et al.’s criteria, “absent median present 

sural” and “absent median normal sural” patterns 

offered sensitivities of 21.7% and 15.2%, respec-

tively, for AIDP, with specificities of 100% vs. axonal 

GBS. Present sural with two abnormal upper limb 

responses had a sensitivity of 19.1% and 100% speci-

ficity. “Abnormal radial present sural” and “abnormal 

radial normal sural” patterns had sensitivities of 18.9% 

and 16.2% and specificity of 100%. With newly-pro-

posed motor conduction criteria for GBS (Rajabally et 

al., 2015), “absent median present sural” and “absent 

median normal sural” patterns offered sensitivities 

of 27.8% and 19.4%, respectively, with specificity of 

100%. Ulnar patterns were unhelpful with both criteria. 

Other patterns had suboptimal specificity. Although 

of low sensitivity, sural sparing defined by absent 

median/present sural patterns, is specific of AIDP 

versus axonal GBS, irrespective of method used for 

Salvador area, 50 (65%) met Levels 1-3 of GBS criteria; 

we enrolled and interviewed 41 of these 50, and iden-

tified 85 controls. We defined the outbreak period as 

30 April – 16 July 2015. The estimated annualized inci-

dence of GBS was nearly four times the expected rate, 

at 7.4 cases/100,000 persons/year. A higher proportion 

of GBS cases compared to controls reported an ante-

cedent illness, with rash and conjunctivitis being most 

frequent. Our investigation identified an increase in 

incidence of GBS cases occurring in tight geo-tem-

poral clustering in the Salvador area during mid-2015. 

Many GBS case-patients reported an exanthematous 

illness during a time of ongoing Zika transmission 

in the Salvador area during mid-2015, suggesting a 

possible association between GBS and Zika virus. The 

interval between prodromal illness and GBS onset 

was more rapid than expected, but other GBS clinical 

features were unremarkable. Further GBS surveil-

lance, prospective case control studies, and refined 

laboratory techniques are needed to substantiate this 

possible association.

SP2.5 DOES VARICELLA ZOSTER VIRUS INFECTION 

TRIGGER THE DEMYELINATING FORM OF GUILLAIN-

BARRÉ SYNDROME?

Islam MB1, Islam Z1, Jahan I1, Endtz H2,3, Mohammad 

QD4, Jacobs BC5. 1International Centre for Diarrhoeal 

Disease Research (icddr,b), Dhaka, Bangladesh; 
2Department of Medical Microbiology and Infectious 

Diseases, Erasmus University Medical Centre, 

Rotterdam, The Netherlands; 3Fondation Mérieux, 

Lyon, France; 4National Institute of Neurosciences 

and Hospital, Dhaka, Bangladesh; 5Department of 

Immunology and Department of Neurology, Erasmus 

University Medical Centre, Rotterdam, The Netherlands.

Varicella-zoster virus (VZV) infection has been 

reported as a rare preceding event in patients with 

Guillain-Barré syndrome (GBS). Most of the reported 

VZV related GBS patients were single case studies. In 

the current study, we described the frequency, clin-

ical features, electrophysiological and immunological 

phenotype of VZV related GBS patients from a large 

cohort collected systematically by the icddr,b, Dhaka, 

Bangladesh since 2010. In this cohort, seven out of 

536 (1.3%) GBS patients had specific clinical symp-

toms of recent VZV infection. Four cases were male 

and age range between 23 to 40 yrs. Varicella-zoster 

skin eruption within two weeks of onset of weakness 

was present in five patients and within four weeks 

in two patients. All the patients were bed bound 

and had sensory symptoms. Cranial nerve involve-

ment was present in six cases. All the patients had 

an albumino-cytologic dissociation in the CSF along 

with electrophysiologic evidence of demyelination in 

the motor nerves with absent or low sensory nerve 

action potentials (sural nerve is spared in five cases). 

Antibodies to the ganglioside GM1 and Campylobacter 

jejuni lipo-oligosaccharides were negative in all cases. 

At one year follow up, four patients were cured and 

three patients were unable to run. None of the 

patients received intravenous immunoglobulin or 

plasma exchange. The association between preceding 

VZV infections and a demyelinating form of GBS in 

this cohort is remarkable, considering the majority of 

the Bangladeshi GBS patients had an axonal form. A 

systematic literature review of all previously reported 

GBS cases preceded by VZV infection revealed 21 

patients with neurophysiology data to a certain detail. 

Clinical presentations and outcome were similar to 

our cases and 20 cases had neurophysiologic evidence 

of demyelination. In conclusion, VZV infection prob-

ably is a trigger for the demyelinating subtype of 

GBS, also in countries where the axonal form of GBS 

predominates.

SP2.6 DIFFERENT AXONAL EXCITABILITY PROPERTIES 

BETWEEN ACUTE INFLAMMATORY DEMYELINATING 

POLYNEUROPATHY AND ACUTE MOTOR SENSORY 

AXONAL NEUROPATHY

Pyun SY1, Lee JY2, Oh S-I3, Im SY2, Bae JS2. 
1Department of Neurology National Police Hospital, 

Seoul, South Korea; 2Department of Neurology, Hallym 

University College of Medicine, Chuncheon, South 
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regression analysis and significant only in upper 

extremity F-waves (p=0.05) and fibular distal latency 

(p=0.02), and not clinically meaningful (3.1 ms and 0.72 

ms, respectively). In about half of patients seminal 

electrophysiologic interpretations were considered not 

to be reflective of the data provided. In the majority 

of these studies the seminal interpretation was that 

of a “demyelinating” or “mixed demyelinating-axonal” 

neuropathy. Common reasons for mis-interpreta-

tion were amplitude dependent CV slowing and mild 

DL prolongations. The electrodiagnostic re-evalua-

tion revealed that 72% of patients had a pattern of 

abnormalities that best conformed to 1 of 4 groups: 

length-dependent axonal, preferential fibular, gener-

alized motor axonal, and compressible sites. In 81% 

of these a “demyelinating” feature that obscured the 

purity of the primary pattern but did not fundamen-

tally alter the electrophysiologic interpretation was 

observed. We show that although inter-laboratory 

electrophysiology data is usually reproducible with 

minimal variability, interpretations are not. Amplitude-

dependent CV slowing and mild DL prolongations 

appear to be common factors that drive the (mis)

interpretive process. Vulnerability to electrodiagnostic 

errors increases when (1) equivocal CV slowing occurs 

with length-dependent axonal neuropathies, (2) mild 

CV slowing is observed in motor neuron disease, (3) 

deep peroneal nerve findings are the focal diagnostic 

abnormality, and (4) when CV slowing is present but 

limited to compressible sites.

SP2.10 SENSORY NERVE CONDUCTION STUDIES 

SHOULD BE INCLUDED IN THE ELECTRODIAGNOSTIC 

CRITERIA OF GUILLAIN-BARRÉ SYNDROME

Lim CSJ1, Goh EJH2, Umapathi T3. 1National University 

Hospital, Singapore; 2National University of Singapore, 

Yong Loo Lin School of Medicine, Singapore; 
3Department of Neurology, National Neuroscience 

Institute, Singapore.

Electrodiagnostic criteria for Guillain-Barré syndrome 

(GBS) are almost exclusively based on motor nerve 

conduction studies (NCS). However, abnormal sensory 

NCS is common in GBS. Does adding sensory NCS 

of sural, median, ulnar and radial nerves improve the 

yield of commonly used electrodiagnostic criteria, 

such as that described by Ho et al. and Hadden et 

al. that were primarily designed to distinguish demy-

elinating from axonal GBS? We studied the initial 

NCS of 75 consecutive GBS patients, defined by 

standard clinical criteria. Patients were followed till 

at least near-complete recovery to ensure veracity 

of diagnosis. We excluded patients with pre-existent 

neuropathy. Only 35 of the 75 patients had motor NCS 

abnormalities that satisfied the above-mentioned 

criteria for GBS. Thirteen of the remaining 40 patients 

showed reductions in sensory nerve action poten-

tials (SNAP) below the lower limit for age and height. 

Ten of these 13 patients had Miller Fisher syndrome 

(MFS) or MFS-overlap. Another 9 patients had isolated 

prolongation of distal sensory latency (DSL). 62% of 

SNAP reductions were in a “sural-sparing pattern”. 

“Sural-sparing” was seen in 36% of all patients and 

20% of those not satisfying NCS criteria for GBS. We 

propose considering a SNAP decrease in sural-sparing 

pattern as equivalent to an abnormal motor nerve. 

This increases diagnostic yield of initial NCS from 

47% to 56% in all GBS and 20% to 33% in MFS, MFS 

overlap patients. As “sural-sparing” helps distinguish 

GBS from its mimics, specificity of the revised criteria 

is expected to be higher. 36% of sensory nerves of 

demyelinating GBS and 24% of non-demyelinating 

subtypes had prolonged DSL, a difference not statisti-

cally significant (p=0.11). Like distal motor latency, DSL 

of initial NCS does not reliably distinguish reversible 

conduction failure of axonal pathology from demyeli-

nation. We are currently evaluating the utility of serial 

DSL in this regard.

SP2.11 DIFFERENCES IN BIOPHYSICAL PROPERTIES 

BETWEEN MOTOR AND SENSORY AXONS

Sleutjes BTHM, Kovalchuk M, van Schelven LJ, van 

den Berg LH, Franssen H. University Medical Center 

Utrecht, Utrecht, The Netherlands.

GBS criteria. These findings indicate that sural sparing, 

using its historical definition, does remain therefore 

helpful in differentiating GBS subtypes in routine elec-

trophysiological practice.

SP2.8 DIFFERENCES IN RESPONSE TO INTRAVENOUS 

IMMUNOGLOBUL IN  IN  IMMUNE-MED IATED 

NEUROPATHY: THE IMPORTANCE OF CONDUCTION 

BLOCK

Garg N1, Park SB1, Howells J1, Yiannikas C2, Huynh W1, 

Vucic S3, Krishnan A4, Spies J1, Mathey EK1, Pollard 

JD1, Kiernan MC1. 1Brain and Mind Centre, Sydney 

Medical School, The University of Sydney, Sydney, 

Australia; 2Departments of Neurology, Concord and 

Royal North Shore Hospitals, University of Sydney, 

Sydney, Australia; 3Departments of Neurology and 

Neurophysiology, Westmead Hospital, University of 

Sydney, Sydney, Australia; 4Prince of Wales Clinical 

School, The University of New South Wales, Sydney, 

Australia.

Immune-mediated neuropathies represent a heter-

ogeneous group of disorders with poorly understood 

pathogenesis and significant variability in response to 

intravenous immunoglobulin (IVIg). Prior studies have 

demonstrated abnormalities in axonal excitability in 

patients with multifocal motor neuropathy (MMN). In 

addition, changes in axonal excitability following IVIg 

have been described in chronic inflammatory demy-

elinating polyneuropathy (CIDP). The aim of this study 

was to determine whether median motor axonal excit-

ability profiles differ in MMN vs. CIDP associated with 

conduction block (CB) and to assess changes following 

IVIg. 36 patients fulfilling EFNS/PNS criteria for MMN 

(n=13) or CIDP (n=23) underwent nerve conduction 

studies, serological testing and clinical assessments. 

Patients with median motor CB (MMCB) underwent 

median motor axonal excitability studies (MMN: 10; 

CIDP: 9). Excitability parameters were compared 

between the two groups and with age-matched 

healthy controls. 14 patients with CB underwent 

pre- and post-IVIg axonal excitability studies (MMN: 

7; CIDP: 7). Compared to healthy controls, MMN 

with MMCB was associated with a distinct axonal 

excitability pattern of greater threshold changes in 

threshold electrotonus (TE) in both depolarising 

and hyperpolarizing directions (p<0.01) in addition to 

greater superexcitability (p<0.01). CIDP patients with 

MMCB demonstrated similar threshold changes in TE 

(p<0.01) but without superexcitability change. CIDP 

patients without MMCB did not differ from healthy 

controls in TE and superexcitability parameters. Partial 

correction of TE occurred in CIDP patients with block 

following IVIg, but not in MMN. Seven out of 10 MMN 

patients with MMCB tested positive for anti-GM1 IgM 

antibody. There was no correlation between excita-

bility change or anti-GM1 antibody optical density with 

disease duration, severity or CMAP area reduction. In 

summary, axonal excitability patterns differ in patients 

with MMN and CIDP with MMCB suggesting differences 

in mechanisms causing CB. Furthermore, IVIg appears 

to have distinctive mechanisms of action in CIDP with 

CB which differ from MMN.

SP2.9 ELECTROPHYSIOLOGIC ERRORS CONTRIBUTE 

TO CIDP MIS-DIAGNOSIS

Allen J1, Ney J2, Lewis RA3. 1University of Minnesota, 

Minneapolis, MN, USA: 2Boston University, Boston, MA, 

USA; 3Cedars-Sinai Medical Center, Los Angeles, CA, 

USA.

We sought to explore electrophysiological findings 

that contribute to CIDP misdiagnosis. Patients with 

a referring diagnosis of CIDP were stratified into CIDP 

and not-CIDP groups. Seminal electrophysiologic data 

in misdiagnosed patients was inspected for accuracy 

and quality, and compared to NCS performed during 

the diagnostic re-evaluation. A total of 86 patients 

were evaluated, 45% of which (39 patients) did not 

have CIDP. Seminal electrodiagnostic studies were 

performed a mean 31.1 months (range 2-136) prior to 

the diagnostic re-evaluation. Within-patient differ-

ences in electrodiagnostic parameters for seminal 

and repeat studies were evaluated with clustered 
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SP2.13 THE MARRIAGE OF HIGH-RESOLUTION 

SONOGRAPHY AND NERVE CONDUCTION STUDIES IN 

IGM MGUS POLYNEUROPATHY: MORE GENERALISED 

THAN LENGTH DEPENDENT?

Goedee S1, Notermans N1, van der Pol L1, Franssen 

H1, van Asseldonk T2, Visser L2, van den Berg L1. 1UMC 

Utrecht, Utrecht, The Netherlands; 2St. Elisabeth-

Tweesteden Hospital, Tilburg, The Netherlands.

IgM MGUS neuropathy is considered a length-de-

pendent neuropathy, however, studies comparing EMG 

and neuro-imaging are lacking. Our objective was to 

determine added diagnostic-value of high-resolution 

ultrasound in detecting peripheral nerve involvement 

IgM MGUS (monoclonal gammopathy of unknown 

significance) neuropathy in comparison to axonal 

controls. We enrolled 32 IgM MGUS patients, meeting 

the EFNS/PNS criteria, and 32 disease controls with 

axonal neuropathy. All patients had ancillary testing, 

including standardized grading of muscle strength 

according to Medical Research Council (MRC) scale, 

overall disability sum-score (ODSS) and Ranking (R) 

scale, nerve conduction studies in addition to exten-

sive standardised sonography of brachial plexus and 

large arm and leg nerves bilaterally. We assessed 

cross-sectional area (CSA), echogenicity, fascicle size 

and vascularisation at predetermined sites. We found 

nerve enlargement in IgM MGUS neuropathy in all 

32 patients at common sites of nerve compression 

and outside common sites of nerve compression. 

In contrast, in axonal neuropathy disease controls, 

nerve enlargement predominated at common sites of 

nerve compression. Nerve size was larger in IgM MGUS 

neuropathy patients than in axonal disease controls (p 

< 0.001) in all nerves, except the fibular nerve at the 

fibular head and posterior tibial nerve. Nerve enlarge-

ment of brachial plexus was exclusively found in 26/32 

(81%) of IgM MGUS neuropathy patients. We found no 

correlation between signs of distal demyelination 

or axonal degeneration and nerve size or number 

of enlarged nerves. Nerve size was not related with 

age, gender, disease duration, MRC sum-score, ODSS, 

Ranking scale, IgM plasma concentration or presence 

of anti-MAG antibodies. Sonographic enlargement of 

proximal nerve segments of median and ulnar nerve, 

and brachial plexus is a common and specific feature 

of IgM MGUS neuropathy. Peripheral nerve involvement 

detected with HRUS extends beyond the length-de-

pendent features in IgM MGUS neuropathy.

SP2.14 SENSORY NERVE CONDUCTION STUDIES IN 

GUILLAIN-BARRÉ SYNDROME

Taly AB, Wahathule R, Nagappa M, Sinha S, Bindu PS, 

Mathuranath PS, Rao S, Debnath M, Mahadevan A. 

Department of Neurology, NIMHANS, Bangalore, India.

Sensory nerve conduction parameters in Guillain-

Barré syndrome (GBS) are underemphasized. This 

prospective study describes findings on sensory nerve 

conduction studies in 129 subjects of GBS (mean age: 

37.5±17.9, M:F 87:42) evaluated over 18 months. Mean 

duration between symptom-onset and electrophysi-

ological studies was 10.38±7.5 days. Nerve conduction 

studies involved median, ulnar, common peroneal 

and sural nerves. Values less than 2SD of laboratory 

normative data were considered abnormal. Patients 

could be categorized based on Hadden’s criteria as 

‘primary demyelinating’: 85; ‘axonal’: 9; ‘equivocal’ 33; 

and ‘inexcitable’: 2. Overall, sensory conduction abnor-

malities were rather frequent and noted in 236/387 

(60.9%) of tested nerves). They included abnormality 

in any one nerve (116/129, 89.9%), two nerves (86/129, 

66.7%) and all three nerves (34/129, 26.3%). Thirteen 

subjects had normal sensory potentials in all three 

tested nerves. Median and ulnar nerves were equally 

affected (77.5% each) and more often abnormal 

compared to sural nerve (28.6%). Inexcitable nerves 

and reduced amplitude of sensory potential were 

the dominant features in median and ulnar nerves. 

Sensory conduction abnormalities were equally 

frequent in demyelinating (95.3%) and axonal (100%) 

forms and comparatively less frequent in ‘equivocal’ 

group (78.8%). ‘Abnormal median normal sural’ was 

observed in 65 (50.4%) patients [demyelinating: 41/85 

In various peripheral nerve disorders, the clinical symp-

toms often indicate a prominent involvement of either 

motor or sensory axons. The functional differences 

in axonal properties may partly underlie their varied 

susceptibility to functional impairment in peripheral 

nerve disorders. To evaluate peripheral nerve func-

tion, excitability studies have often been applied, 

which allows non-invasive estimation of resting 

axonal membrane potential and activity of various 

ion-channels. Determining the biophysical basis of the 

excitability differences between motor and sensory 

axons may therefore help to provide a better under-

standing of their selective involvement in specific 

peripheral nerve disorders. The aim of the present 

study was to determine the biophysical basis that 

underlies the excitability differences between motor 

and sensory axons in healthy subjects by making use 

of an established mathematical model of the human 

myelinated axon. Recordings of motor and sensory 

nerve excitability studies were obtained from 12 healthy 

volunteers. After warming to 37°C, the excitability 

recordings were performed in the median nerve at the 

wrist where motor responses were recorded from the 

thenar muscle and sensory responses from the 3rd 

digit. Fitting the motor model to match the sensory 

nerve excitability recordings indicated that the differ-

ences in excitability were best explained by sensory 

axons being slightly depolarized with respect to motor 

axons. This was predominantly due to a decreased 

slow potassium conductance, a small depolarization 

of the half-activation potential of HCN channels, and 

an increased pump current and leak conductance. Our 

results support a recent notion that the relative depo-

larization of sensory axons can also explain a greater 

persistent sodium current in sensory axons.

SP2.12 OPTIMIZING THE ELECTRODIAGNOSIS OF 

GUILLAIN-BARRÉ SYNDROME SUBTYPES: CRITERIA 

SETS VERSUS A LINEAR DISCRIMINANT ANALYSIS 

MODEL

Uncini A1, Ippoliti L1, Shahrizaila N2, Sekiguchi Yu3, 

Kuwabara S3. 1Department of Neuroscience, Imaging 

and Clinical Sciences, University “G. d’Annunzio”, Chieti, 

Italy; 2Faculty of Medicine, University of Malaya, Kuala 

Lumpur, Malaysia; 3Department of Neurology, Chiba 

University, Chiba, Japan.

Up to 38% of Guillain-Barré syndrome (GBS) patients 

change electrophysiological classification after serial 

recordings, suggesting that existing electrodiagnostic 

criteria are flawed. The aim of this study is to compare 

at the first electrodiagnostic test the predictive value 

of final diagnosis of three “a priori” criteria sets and 

a regularized form of linear discriminant analysis 

(LDA) model. In 98 GBS patients, serial conduction 

studies in three motor and sensory nerves and 24 

electrophysiological parameters were analyzed. The 

final diagnosis, established by serial studies and the 

result of anti-ganglioside antibodies testing, revealed 

54 demyelinating and 44 axonal GBS. We applied a 

sparse LDA method, which is a technique that parti-

tions a vector of parameters into one of the two 

classes (demyelinating or axonal) based on a linear 

projection learned from the 98 patients. The evalua-

tion of the discriminant power of sparse LDA is based 

on the leave one out cross validation procedure. We 

also employed the criteria sets developed by Hadden 

et al. (1998), by Rajabally et al. (2015), along with one 

that we propose. The overall misclassification error 

rate of sparse LDA at first test is 14% with a sensitivity 

for demyelinating GBS of 87% and a specificity of 84%. 

Distal motor latency, distal motor potential duration, 

proximal/distal motor amplitude ratio and sensory 

nerve action potential amplitude were key determi-

nants for the appropriate classification. The overall 

misclassification error rates with the electrodiagnostic 

criteria are: 45% for Hadden’s, 43% for Rajabally’s and 

26% for ours. We conclude that: 1) the sparse LDA 

model performs better than the “a priori” criteria sets; 

2) the criteria set we propose, including the analysis of 

distal motor potential duration and of sensory nerve 

action potential amplitude, performs better than the 

other two; 3) reversible conduction failure in motor 

and sensory fibers can only be demonstrated through 

serial studies.
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a follow-up of 1-3 years. In March 2016, 1234 patients 

from 18 countries had been enrolled in IGOS. At the INC 

2016 meeting we will present the demography, clinical 

presentation and course of the first 1000 patients, of 

which currently 885 patients were checked regarding 

quality of the data. From 1000 patients, 133 were 

excluded (13%) because of alternative diagnoses (n=54, 

including A-CIDP n=33), protocol violation (n=4) or loss 

to follow-up (n=75). Of the remaining 867 patients, 

60% were males and 40% females with a median age 

of 50 years (IQR 32-65). Of 867 patients, 29% reported 

an antecedent upper respiratory tract infection, 8% 

common cold, 27% diarrhoea or gastroenteritis and 

3% had a vaccination. The pure motor form was the 

predominant subtype in patients from Asia (48%), but 

was present only in a minority of patients from other 

regions (14%, p<0.001). Forty-five patients (5.2%) died, 

mostly in the acute phase. The severity was variable 

with a median GBS disability score at entry of 4 (IQR 

3-4), at week 4 of 2 (IQR 1-4) and at week 26 of 1 (IQR 

0-2). Of 867 GBS patients, 188 patients (22%) received 

only supportive care and 679 patients (78%) were 

treated (91% received IVIg, 9% plasma exchange). This 

preliminary analysis shows that this is a representa-

tive GBS cohort. The data will be checked further and 

presented at the meeting.

SP3.2 IGOS-KIDS: CHILDREN WITH GUILLAIN-BARRÉ 

SYNDROME

Roodbol J1, de Wit M-C2, Yiu E3, Monges M4, van 

Nes S5, van Dijk M6, Catsman-Berrevoets C2, van 

den Berg B8, Jacobs BC8; on behalf of the IGOS-

Kids Consortium. 1Erasmus MC, Rotterdam, The 

Netherlands; 2Department of Paediatric Neurology 

Erasmus MC, Sophia Children’s Hospital, University 

Medical Center, Rotterdam, The Netherlands; 
3Department of Paediatric Neurology, Royal Children’s 

Hospital, Melbourne, Australia; 4Department of 

Paediatric Neurology, Hospital de Pediatría J.P. 

Garrahan, Bosques, Argentina; 5Department of 

Neurology, Havenziekenhuis Rotterdam, Rotterdam, 

The Netherlands; 6Department of Paediatric Surgery 

and Paediatrics, Erasmus MC, Sophia Children’s 

Hospital, University Medical Center, Rotterdam, The 

Netherlands; 8Department of Neurology, Immunology, 

Paediatric Surgery and Paediatrics, Erasmus MC, 

Sophia Children’s Hospital, University Medical Center, 

Rotterdam, The Netherlands.

Only a few studies so far have investigated the clinical 

presentation and course of Guillain-Barré syndrome 

(GBS) in children. The International GBS Outcome 

Study (IGOS) also collects information from children 

with GBS, but to have additional information about the 

clinical course in children the protocol needed some 

adjustments. In 2015, IGOS-Kids started in dedicated 

centers from three countries: Argentina, Australia 

and The Netherlands. In IGOS-Kids, an adapted and 

age-specific protocol of the IGOS is used. For each age 

category there are specific pain scales and outcome 

measures. The aim is to determine the clinical and 

biological determinants of disease progression and 

recovery in GBS in children. Within the IGOS organiza-

tion participants, we found 3 neurologists who were 

interested to participate in the study. Age-dependent 

pain scales were chosen: Comfort score for children 

<4 years old, Pain faces revised age 5-12 years old 

and Numerical rating scale in children ≥12 years old. 

A new strength score was developed: GBS kids score. 

This score will be used and validated in addition to 

the MRC-sum score. The ONLS, R-ODS and FSS are 

used in IGOS and will also be used in IGOS-kids. 

Age-dependent quality of life questionnaires were 

added to the IGOS-kids protocol, namely the PedsQL 

and the PedsQL multidimensional fatigue scale. These 

scales are available for children ≥2 years old. An 

activity score validated for neuromuscular disorders 

for children ≥6 years old was also added. There are 

currently 7 children included in IGOS-Kids, six chil-

dren from Australia and one from The Netherlands. 

We will try to expand the study to more centers in 

The Netherlands and Australia and to find enthusi-

astic (pediatric) neurologists in other countries who 

are willing to participate.

(48%), equivocal 17/29 (51.5%), axonal 7/9 (77.8%)]. 

‘Sural sparing’ as defined by Umapathi et al. was 

observed in 65 (50.4%) subjects [demyelinating: 55/85 

(64.7%) and axonal 7/9 (77.8%) and equivocal 3/33 

(9.1%)]. Lower MRC sum scores were noted in patients 

with abnormal median sensory conduction, but were 

not significant. Abnormal median sensory potentials 

were associated with worse HDS at admission and 

discharge (p=0.05), but did not correlate with need 

for ventilatory assistance. Sural nerve sensory poten-

tials did not correlate with MRC sum score or HDS. 

Inclusion of sensory nerve conduction parameters has 

an important role in classification and prognostica-

tion of GBS.

SP2.15 SEASONAL VARIATION IN GUILLAIN-BARRÉ 

SYNDROME: AN EXPERIENCE FROM A UNIVERSITY 

HOSPITAL IN INDIA

Wahatule R, Nagappa M, Sinha S, Bindu PS, 

Mathuranth PS, Debnath M, Mahadevan A, 

Umamaheswara Rao GS, Taly AB, Periyavan S. 

National Institute of Mental Health and Neurosciences, 

Bangalore, India.

The present study describes seasonal variation in 

Guillain-Barré syndrome (GBS) and its correlates 

in India, a relatively unexplored domain of GBS. 

Patients fulfilling NINDS criteria (n=306 patients; 

M:F 2.3:1; mean age 34.70±17.61 years) and evalu-

ated by single neurology unit over nine years were 

included. Seasons were classified based on recom-

mendations by the Indian Meteorological Department: 

summer (March-May), monsoon (June-September), 

post-monsoon (October-November) and winter 

(December-February). There were 59 children and 32 

elderly subjects. Mean symptom-duration was 7.85±6.1 

days (range: 1-40 days). Onset to peak was 5.65±4.4 

days. Antecedent events were noted in 129 patients 

[fever: 54; gastroenteritis: 39; respiratory infection: 22; 

others: 14]. Mean MRC sum score was 30.27±15.9 and 

mean HDS was 3.78±0.9. Fifty-one required mechanical 

ventilation. Mean interval between symptom-onset to 

electrophysiological study (n=280) was 15.1±13.1 days. 

Electrophysiological subtypes included primary demy-

elinating: 177; axonal: 17; equivocal: 71 and inexcitable: 

15. Clustering of patients was seen in monsoon (n=119), 

followed by winter (n=72), post-monsoon (n=60) and 

summer (n=55). The majority of children (40.7%) 

presented during monsoon, while 40.6% of elderly 

presented in winter. Fever was the most frequent 

antecedent event, while acute gastroenteritis domi-

nated in monsoon season (56.4%). Lower MRC sum 

score and higher HDS scores were noted in monsoon 

and winter. Among the patients requiring mechan-

ical ventilation, 37.2% presented during monsoon and 

31.3% in winter. The highest proportion of subjects 

with demyelinating electrophysiology was noted in 

the post-monsoon period. Of 17 patients with axonal 

pattern, the majority presented during monsoon 

season (52%) and the least in summer (5%). Incidence 

of GBS was higher in monsoon and winter. However, 

no statistically significant difference was found in age, 

gender, HDS and MRC sum score (analysis of variance), 

antecedent events, and electrophysiological subtypes 

(Pearson’s Chi square test) in different seasons.

Speed Poster 3: June 23 14.45 - 16.45

SP3.1 THE INTERNATIONAL GUILLAIN-BARRÉ STUDY 

(IGOS): A PROSPECTIVE STUDY ON CLINICAL AND 

BIOLOGICAL PREDICTORS OF DISEASE COURSE AND 

OUTCOME

van den Berg B; for the IGOS Consortium. Erasmus 

MC, Rotterdam, The Netherlands.

Guillain-Barré syndrome (GBS) is a highly variable 

disorder regarding the clinical presentation, course 

and outcome. The aim of IGOS is to describe this 

variation in detail and to identify the clinical and 

biological factors that determine and predict the 

clinical course in GBS patients. All GBS patients can 

participate, provided they are included <2 weeks after 

onset of weakness. Clinical and electrophysiological 

data and biomaterials are prospectively collected with 
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Disability Scale (R-ODS), RAND-36, and Inflammatory 

Neuropathy Cause and Treatment Overall Disability 

Sumscore (INCAT ODSS) and Neuropathy Impairment 

Scale. Following Rasch analysis of the original instru-

ment, the modified 15-item CAP-PRI was created. The 

final CAP-PRI was then validated in another prospec-

tive, 5-center study and it correlated appropriately 

with the R-ODS, INCAT ODSS, and certain subsets of 

the RAND-36 (physical functioning, role limitations due 

to physical health, role limitations due to emotional 

problems, energy and fatigue, and social functioning 

[all p<0.001]). The CAP-PRI appears to be a unidimen-

sional outcome measure that fits the Rasch model 

in our multicenter cohort. Rasch analysis showed no 

misfitting items. Category responses were very well 

organized for every item. The CAP-PRI items covered 

a good QoL range with a relatively small floor effect. 

Differential item functioning did not show any signif-

icant difference between diagnoses or gender. The 

CAP-PRI is a simple, easy, disease-specific HRQOL 

measure that appears to be useful for clinical care 

and possibly also for clinical trials.

SP3.5 OBSERVER-BLIND RANDOMISED CONTROLLED 

TRIAL TO EVALUATE THE EFFICACY OF A TWELVE 

WEEK TAILORED HOME EXERCISE PROGRAMME IN 

THE MANAGEMENT OF INFLAMMATORY NEUROPATHY

White C1, Hadden RDM1,2, McCrone P1, Roberts-Lewis 

S1, Petty J1. 1King’s College London, London, UK; 2King’s 

College Hospital, London, UK.

Persistent activity limitation and fatigue affect a 

substantial proportion of people with inflammatory 

neuropathy (IN) due to Guillain-Barré syndrome (GBS), 

chronic inflammatory demyelinating polyradiculo-

neuropathy (CIDP) or paraproteinemic demyelinating 

neuropathy (PDN). Observational studies suggest that 

participation in regular exercise may reduce activity 

limitation but no randomised controlled trials have 

been conducted. Therefore, in the current pragmatic 

trial, 58 adults with stable motor neuropathy were 

randomised to receive either standard care plus 

written advice about physical activity (advice, n= 30) 

or standard care plus a physiotherapist prescribed 

tailored home exercise programme (exercise, n=28). 

Patient reported outcomes, including the primary 

outcome of activity limitation at 12 months using the 

Rasch Overall Disability Scale (R-ODS), were assessed 

at baseline, 12 weeks and 12 months. Secondary 

outcomes included fatigue, physical activity, mood, 

self-efficacy and illness perceptions as well as quality 

of life. Multiple linear regression analysis showed that 

group allocation, age, gender and baseline severity 

were unable to predict change in activity limita-

tion (R-ODS) either at the primary endpoint of 12 

months (p=0.653) or at 12 weeks (p=0.302). Analysis 

of secondary outcomes revealed a significant effect 

of group allocation at 12 weeks for mood using the 

Hospital Anxiety & Depression Scale (HADS) total score 

(p=0.001), HADS anxiety (p=0.019) and HADS depres-

sion scores (p=0.001) as well as for fatigue using the 

Rasch based Fatigue Severity Scale (RFSS) (p=0.042) 

with the exercise group reporting greater improve-

ments than the advice group. In addition, at 12 month 

follow up, the exercise group reported significantly 

less concern about their condition as measured by 

the Brief Illness Perceptions Questionnaire (BIPQ) 

(p=0.022). The results suggest that participation in 

tailored home exercise has no effect on activity limi-

tation but gives short term improvement in mood and 

fatigue for people with IN and a longer term impact on 

their concerns about their condition.

SP3.6 PHARMACOKINETICS OF INTRAVENOUS 

IMMUNOGLOBULIN MAINTENANCE TREATMENT IN 

PATIENTS WITH CIDP

Fokkink W-J, Kuitwaard K, Huizinga R, Ramakers C, 

van Gelder T, van Doorn PA, Jacobs BC. Erasmus MC, 

Rotterdam, The Netherlands.

The dosage and interval of intravenous immunoglobulin 

(IVIg) maintenance treatment to achieve a stable clin-

ical situation varies considerably between patients with 

chronic inflammatory demyelinating polyneuropathy 

SP3.3 AN OVERVIEW OF CLINICAL FEATURES OF 

GUILLAIN-BARRÉ SYNDROME: A RETROSPECTIVE 

ANALYSIS BASED ON 566 PATIENTS IN NORTHEAST 

CHINA

Wang Y1, Jiao W2, Shang P2, Lin M2, Luo P2, Zhang 

H-L1. 1Department of Neurology, First Hospital of 

Jilin University, Changchun, China; 2Norman Bethune 

Health Science Center of Jilin University, Changchun, 

China.

Guillain-Barré syndrome (GBS), with a variety of clinical 

manifestations, has been addressed to geographical 

diversity of clinical features, which may be due to 

both distinct pathogenic spectrum and host genetic 

factors. Herein, we retrospectively described the clin-

ical characteristics, which have been rarely identified, 

on a large cohort of GBS patients in northeast China. 

We analyzed the characteristics of 566 patients who 

were admitted to Department of Neurology, the First 

Hospital of Jilin University between 2003 and 2013 

and diagnosed with GBS. Clinical and laboratory 

data were collected, and the severity of disease was 

evaluated by Medical Research Council (MRC) sum 

score. The mean age and duration in hospital of the 

subjects were 40 years old and 16 days, respectively; 

59.36% of them were male. 51.06% of the patients 

had an antecedent gastrointestinal (26.50%) and/

or upper respiratory (29.15%) infection. Hyporeflexia 

or areflexia was present in 92.05% of all patients. 

Additionally, cranial nerves were involved in 46.36% 

of patients, among whom the glossopharyngeal 

nerves and the facial nerves were frequently involved, 

accounting for 35.21% and 27.99%. Sensory and auto-

nomic deficits were present in 42.07% and 55.12% of 

all patients, respectively, while paralysis of respira-

tory muscles occurred in 29.12%. The cerebrospinal 

fluid (CSF) examinations were performed 2-4 weeks 

after disease onset. Albumin-cytologic dissociation 

was noted in 68.06% of patients. The mean of protein 

and IgG concentration in CSF were 1.07 g/L and 191.56 

mg/L, respectively. The electrophysiological studies 

revealed that the axonal subtype, the demyelinating 

subtype and both accounted for 28.65%, 52.25% and 

19.21%, respectively. The averages of MRC sum score 

at admission, nadir and discharge were 42.56, 33.80 

and 48.36, respectively. GBS is commonly triggered by 

antecedent infection and mainly affects males. The 

most common subtype is the demyelinating form. 

Glossopharyngeal nerves are frequently involved.

SP3.4 CONSTRUCTION AND VALIDATION OF THE 

CHRONIC ACQUIRED POLYNEUROPATHY PATIENT-

REPORTED INDEX, “CAP-PRI”: A DISEASE-SPECIFIC, 

HEALTH-RELATED QUALITY OF LIFE INSTRUMENT

Gwathmey K1, Burns T1, Conaway M1, Sadjadi 

R2, Hehir M3, Barnett C4, Bril V4, Ng E4, David W5, 

Gable K6, Dineen J7, Guptill J6, Hobson-Webb L6, 

Brannagan III T8, Byun E9, Adler M10. 1University 

of Virginia, Charlottesville, VA, USA; 2University of 

Rochester, Rochester, NY, USA: 3University of Vermont, 

Burlington, VT, USA; 4University of Toronto, Toronto, 

Canada; 5Massachusetts General Hospital, Boston, 

MA, USA; 6Duke University, Durham, NC, USA: 7Beth 

Israel Deaconess Medical Center, Boston, MA, USA; 
8Columbia University, New York, NY, USA; 9Jerry L. Pettis 

VA Medical Center, Loma Linda, CA, USA; 10University of 

California, Los Angeles, Los Angeles, CA, USA.

The objective of this study was to create a patient 

reported outcome measure for chronic immune-medi-

ated polyneuropathies (IPN) to be used both clinically 

and in future trials. At present there are very few 

quality of life (QoL) instruments that have been specif-

ically studied in chronic IPN. Most QoL measures used 

in this population are generic and lengthy, often failing 

to capture important information specific to these 

patients. The chronic acquired polyneuropathy-patient 

reported index (CAP-PRI) instrument was devel-

oped and validated in multiple steps to address this 

need. Items were initially generated through patient 

and specialist input, yielding a preliminary 20-item 

instrument that was then tested in a prospective, 

5-center study. The 20-item instrument demonstrated 

excellent correlation with the Rasch-built Overall 
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Cortese A1, Briani C2, Luigetti M3, Lombardi R4, 

Benedetti L5, Marfia GA6, Fazio R7, Mazzeo A8, 

Giannini F9, Callegari I10, Berardinelli A10, Clerici 

M11, Nobile-Orazio E12, Devaux J13, Franciotta D10; 

for the NF155 and CNTN1 Italian study group. 1C. 

Mondino National Neurological Institute, Pavia, Italy; 
2Department of Neurosciences, University of Padova, 

Padova, Italy; 3Department of Geriatrics, Neurosciences 

and Orthopedics, Institute of Neurology, Catholic 

University of Sacred Heart, Rome, Italy; 4Department 

of Clinical Neurosciences, IRCCS Foundation, “Carlo 

Besta” Neurological Institute, Milan, Italy; 5Department 

of Neuroscience, Rehabilitation, Ophthalmology, 

Genetics, Maternal and Child Health (DiNOGMI), 

University of Genova, Genova, Italy; 6Department of 

Neuroscience, University of Rome Tor Vergata, Rome, 

Italy; 7Department of Neurology, San Raffaele Scientific 

Institute, Milan, Italy; 8Department of Neurosciences, 

University of Messina, Messina, Italy; 9Department of 

Medical and Surgical Sciences and Neurosciences, 

Siena University, Policlinico Le Scotte, Siena, Italy; 10C. 

Mondino National Institute of Neurology Foundation, 

IRCCS, Pavia, Italy; 11Department of Neurology and 

Stroke Unit, Ospedale di Circolo/Fondazione Macchi, 

Varese, Italy; 12Department of Medical Biotechnology 

and Translational Medicine, Milan University, 

Humanitas Clinical and Research Center, Milan, Italy; 
13Aix-Marseille Université, CNRS, CRN2M-UMR7286, 

Marseille, France.

Antibodies to neurofascin-155 (NF155) or to contactin-1 

(CNTN1) have been identified in 3-7% of patients with 

CIDP. However, their prevalence in Italian CIDP patients 

is unknown. Moreover, there is no consensus on the 

gold standard technique for testing these antibodies, 

among ELISA, cell-based assay (CBA), and immuno-

histochemistry (IHC) on mouse/rat teased fibers. We 

aimed to assess: 1) anti-NF155 and anti-CNTN1 antibody 

prevalence, along with the associated clinical features 

in a large series of Italian CIDP patients; 2) diagnostic 

accuracy of the currently available techniques for anti-

body testing. Sera from 139 patients with EFNS/PNS 

definite CIDP were tested by all the above-mentioned 

techniques. By ELISA, serum antibodies to NF155 were 

found in 4 (3%) and to CNTN1 in 1 (1%) CIDP patients, 

but in no disease or healthy controls. Anti-NF155 anti-

bodies were IgG4 in 3 cases and IgG3 in 1 case. In the 

CNTN1 positive patients, the IgG isotype could not be 

determined. Anti-NF155 and anti-CNTN1 antibody-pos-

itive cases were confirmed by the respective CBAs, and 

showed paranodal staining by IHC. Clinical features of 

the 3 patients with anti-NF155 IgG4 were consistent 

with those previously reported. Contrarily, the NF155 

IgG3-seropositive patient had younger age of onset, 

milder clinical phenotype, and responded to IVIg. The 

anti-CNTN1-seropositive patient had had a subacute 

onset of severe motor-sensory ataxic neuropathy, 

with poor response to IVIg and steroids, but good and 

persistent response to cyclophosphamide. In conclu-

sion, we observed a low prevalence of anti-NF155 and 

anti-CNTN1 antibodies in Italian CIDP patients, which 

raises to 20% if only IVIg-resistant cases are consid-

ered. ELISA proved to be accurate and showed high 

specificity. Therefore, we suggest that ELISA could be 

used for the screening of these antibodies in routine 

diagnostics. Nevertheless, confirmation of positive 

cases by CBA, as well as IgG subclass determination, 

is also advisable.

SP3.9 HOW OFTEN IS  F ISHER SYNDROME 

OVERLAPPED WITH GUILLAIN-BARRÉ SYNDROME OR 

BICKERSTAFF BRAINSTEM ENCEPHALITIS?

Sekiguchi Yu1, Misawa S1, Amino H1, Iwai Y1, Watanabe 

K1, Beppu M1, Yuki N2, Kuwabara S1. 1Department of 

Neurology, Chiba University, Chiba, Japan; 2University 

of Sydney, Sydney, Australia.

Fisher syndrome (FS) can overlap with Guillain-Barré 

syndrome (GBS), particularly the pharyngeal-cervi-

cal-brachial variant form (PCB-GBS), or Bickerstaff 

brainstem encephalitis (BBE). However, the natural 

history of these overlapping syndromes has not been 

fully understood yet. To elucidate its frequency and 

patterns of clinical progression in patients with FS and 

overlapping syndromes, we reviewed 60 patients with 

(CIDP). After the initial course of 1-2 g/kg bodyweight, 

maintenance dosages are predominantly based on 

clinical assessments. Yet, the pharmacokinetics of this 

treatment have not been established in CIDP and may 

help as a biomarker to identify the optimal regimen. The 

current study (ROCKY-I) aimed to determine the phar-

macokinetics of a fixed IVIg maintenance regimen in 15 

patients with clinically stable CIDP. Blood samples were 

collected and analyzed for IgG levels (Nephelometry) 

during at least 14 standard time points over 2 subse-

quent IVIg courses; capturing both the distribution 

and elimination phase of IVIg. Clinical stability was 

confirmed by grip strength (Vigorimeter), R-ODS and 

R-FSS. Patients received a median IVIg dose of 0.77 g/kg 

bodyweight per month (range: 0.17-1.85). As expected, 

maintenance dosing did not correlate with bodyweight, 

but with the aforementioned clinical parameters. 

Patients reached a median IgG peak level of 25.9 g/L 

(range: 16.7 – 41.0), which was mostly determined by the 

administered dose. Whereas the median trough level of 

16.1 g/L (range: 9.7-23.6) was mostly determined by the 

interval. Over 2 consecutive IVIg infusions, IgG levels 

showed comparable kinetics, denoting minor intra-pa-

tient variation. In contrast, inter-patient variation was 

substantial with a median IgG half-life of 23.6 days (IQR: 

18.5-49.0). Determining the half-life of the surplus IgG 

compared to the steady-state level, revealed a rapid 

distribution phase within a day (median 0.8, IQR: 0.1-2.5 

days) and a slower elimination phase of 6.4 days (IQR: 

3.9-9.1). These findings show that the pharmacoki-

netics of IVIg are remarkably stable within patients but 

different between CIDP patients, providing a basis for 

evidence-based optimization of IVIg regimens to the 

specific needs of individual patients.

SP3.7 IMMUNOGLOBULIN TREATMENT FOR PATIENTS 

WITH MILD GUILLAIN-BARRÉ SYNDROME: AN 

INTERNATIONAL PROSPECTIVE OBSERVATIONAL 

STUDY

Verboon C, Jacobs BC. Erasmus MC, Rotterdam, The 

Netherlands.

Intravenous immunoglobulin (IVIg) is the first choice 

treatment for Guillain-Barré syndrome (GBS). The 

efficacy of IVIg has been demonstrated in various 

randomized controlled trials in GBS and confirmed in 

Cochrane reviews. However, these trials were based on 

the results in patients with the severest forms of GBS. 

Based on the current literature about 60-80% of the 

patients have such a severe form of GBS, defined as 

being unable to walk independently or requiring arti-

ficial ventilation. The remaining 20%-40% of patients 

with a ‘mild form’ of GBS may therefore not receive IVIg 

in clinical practice. However, accumulating evidence 

suggests that supportive care alone in these patients 

may result in a poor clinical course and even residual 

neurological deficits, fatigue or pain. The currently 

ongoing International GBS Outcome Study (IGOS) is an 

international observational cohort study and provides 

a platform for the study described here, which aims 

to determine the efficacy of IVIg treatment in patients 

with a relative mild form of GBS. Patients fulfilling the 

diagnostic criteria for GBS and with a mild form of 

GBS (defined as a GBS disability score of 2 or lower) 

are included. Outcome variables are the R-ODS, GBS 

disability score, fatigue severity score and pain severity 

score. As of August 31, 2015, 190 (23%) of a total group of 

832 patients included in IGOS had a mild form of GBS 

at entry. Only 49 patients (26%) received supportive 

care, while 131 patients (69%) were treated with IVIg. Ten 

patients (5%) received other treatments (plasma-ex-

change (PE), or combinations of IVIg and PE). These data 

show that many patients with mild forms of GBS are 

already treated with IVIg. It gives a unique opportunity 

to compare the clinical course and outcome in treated 

and untreated patients with mild GBS. The preliminary 

results will be presented at the conference.

SP3.8 PREVALENCE OF ANTI-NEUROFASCIN-155 

A N D  A N T I - C O N TAC T I N -1  A N T I B O D I E S  I N 

CHRONIC  INFLAMMATORY DEMYEL INAT ING 

POLYRADICULONEUROPATHY: A SEROLOGICAL 

MULTICENTER STUDY IN ITALY
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de Physiologie Clinique-Explorations Fonctionnelles, 

AP-HP, Hôpital Lariboisière, INSERM UMR965, Université 

Paris Diderot, Sorbonne Paris Cité, Paris, France; 
2Department of Neurology, French National Reference 

Centre for Familial Amyloid Polyneuropathies and 

Other Rare Diseases, Hôpital de Bicêtre, Le Kremlin 

Bicêtre, France; 3Department of Neurology, Hôpital 

de Bicêtre, Le Kremlin Bicêtre, France; 4Department 

of Immuno-Hematology, AP-HP, Hôpital Saint-Louis, 

Paris, France.

Familial amyloid polyneuropathies (FAP) are char-

acterized by a severe axonal phenotype. However, 

some patients fulfill clinical and electrophysiological 

criteria of demyelinating polyneuropathy. Our aim was 

to differentiate, according to initial clinical and elec-

trophysiological evaluation, demyelinating FAP from 

CIDP to distinguish their diagnosis. From the national 

French cohort of FAP we identified 17 demyelinating 

FAP of French ancestry with transthyretin mutations 

Met30 (n=9), Tyr77 (n=2), and Val107 (n=6). Clinical 

presentation and standard sensory and motor elec-

trophysiological parameters were recorded in the 

median, ulnar, peroneal and tibialis/sural nerves and 

compared to 21 CIDP. Disease duration, age at onset 

and sex ratio were similar in demyelinating FAPs 

(3.1±3.0 years, 15 men, 63.4±7.3 years old) and CIDP 

(3.7±6.1 years, 15 men, 60.2±13.8 years old). Compared 

to CIDP, dysautonomia 11/17 (65% vs. 0, p<0.001), pain 

13/17 (76% vs. 10%, p<0.001), and proximal weakness 

in the upper limbs 13/17 (76% vs. 40%, p<0.001) were 

significantly more frequent in demyelinating FAP. By 

contrast, unsteadiness in CIDP was significantly more 

frequent compared to demyelinating FAP: 9/17 (53% 

vs. 6% p<0.001). Cerebrospinal fluid (CSF) protein 

level >1 g/dL was more common in CIDP (26% vs. 0%, 

p=0.05). In both groups, demyelinating features such 

as sensory and motor conduction velocities, distal 

motor latencies and F waves latencies were similar. 

Axonal loss was more common in demyelinating FAP 

especially in the upper limbs: motor (59% vs. 24%, 

p=0.02) and sensory (88% vs. 38%, p<0.001) and not 

elicitable sural nerve (29% vs. 0%, p=0.01). Conduction 

blocks were found in 3 CIDP, and none demyelinating 

FAP. Demyelinating FAP can mimic CIDP at their initial 

evaluation, but dysautonomia, pain, proximal weak-

ness, associated severe axonal loss in the upper limbs 

and in the sural nerves without conduction blocks 

should draw attention to a possible demyelinating FAP.

SP3.12 DIFFUSION TENSOR IMAGING OF THE 

BRACHIAL PLEXUS AS AN AID TO THE DIAGNOSIS 

OF INFLAMMATORY NEUROPATHIES: PRELIMINARY 

RESULTS

Oudeman J1, Eftimov F2, Strijkers GJ3, Froeling M4, 

Caan MWA1, van Schaik IN2, Maas M1, Nederveen 

AJ1, de Visser M2, Verhamme C2. 1Department of 

Radiology, 2Department of Neurology, 3Department of 

Biomedical Engineering and Physics, Academic Medical 

Center, Amsterdam, The Netherlands; 4Department 

of Radiology, University Medical Center, Utrecht,  

The Netherlands.

Focal spinal muscular atrophy (fSMA) may have a 

similar manifestation as multifocal motor neurop-

athy (MMN), but is untreatable. Distinguishing MMN 

from fSMA is particularly challenging. A hyperintense 

enlarged brachial plexus on T2-MRI is one of the 

supportive diagnostic criteria for chronic inflamma-

tory demyelinating polyneuropathy (CIDP) and MMN. 

We hypothesized that changes in water diffusion, 

measured with Diffusion Tensor Magnetic Resonance 

Imaging (DT-MRI) of the brachial plexus may improve 

diagnostic accuracy of MRI. Treatment naive patients 

with CIDP, MMN, fSMA and healthy controls were 

included. Mean diffusivity (MD), fractional anisotropy 

(FA), axonal diffusivity (AD) and radial diffusivity (RD) 

of nerve roots and trunks were assessed. Values were 

averaged per subject and used for group analysis. 

Differences between patient-groups were assessed 

using ANOVA with Bonferroni posthoc testing. 6 CIDP, 

3 MMN, 7 fSMA and 18 controls were assessed. FA was 

lower for CIDP compared to fSMA (P<0.01) and healthy 

controls (P<0.05). MD was higher for MMN compared 

to fSMA (P<0.05) and CIDP (P<0.05). AD was higher for 

FS who visited our hospital between 1990 and 2014. 

FS/PCB-GBS was diagnosed when patients devel-

oped pharyngeal, cervical and/or brachial weakness. 

Patients with flaccid tetraparesis were diagnosed as 

having FS/conventional GBS. FS/BBE was defined 

as the development of consciousness disturbances. 

Serum IgG antibodies against GM1, GM1b, GD1a, 

GalNAc-GD1a, GQ1b and GT1a were measured. All 60 

patients initially exhibited the triad of FS, ophthalmo-

plegia, ataxia and areflexia. 30 (50%) patients stayed 

pure FS, but the remaining 50% of patients showed 

an overlap. 21 patients exhibited oropharyngeal 

palsy or cervical and/or brachial weakness in addi-

tion to the triad of FS. 14 of these patients reached 

the nadir without four limb weakness (FS/PCB), 

and the remaining seven patients developed flaccid 

tetraplegia (FS/PCB/GBS). Other 2 patients exhibited 

tetraplegia without PCB type weakness (FS/GBS). 

Five patients developed consciousness disturbance 

after limb weakness (FS/GBS/BBE), and other two 

showed consciousness disturbance just after the FS 

triad (FS/BBE). Because the severity and timing which 

each symptom appeared varied widely, the patterns 

of progression were complicated. In conclusion, the 

total number of patients classified with pure FS, FS/

PCB, FS/GBS and FS/BBE were 30 (50%), 14 (23%), 9 

(15%) and 7 (12%), respectively. There were no signifi-

cant differences in anti-ganglioside antibody positivity 

between these four groups. Our study showed that 

a considerable number of patients with FS devel-

oped the overlapping syndromes, FS/GBS or BBE. The 

complicated progression pattern supports the idea 

that FS, GBS, and BBE are likely to form a continuous 

spectrum, as previous reported.

SP3.10 INCIDENCE AND TREATMENT OF A-CIDP IN 

SECOND IVIG DOSE IN GUILLAIN-BARRÉ SYNDROME 

PATIENTS WITH POOR PROGNOSIS (SID-GBS) TRIAL – 

A CASE SERIES

Walgaard C, van den Berg B, Verboon C, Roodbol J, 

Bunschoten C, Jacobs BC, van Doorn PA. Erasmus 

MC, Rotterdam, The Netherlands.

The Second IVIg Dose trial in Guillain-Barré syndrome 

patients with poor prognosis (SID-GBS) is an ongoing 

double-blind randomized controlled trial which 

investigates the effects of a second IVIg dose in GBS 

patients with a poor prognosis. By the end of March 

2016, 230 patients are included in the trial, 69 had a 

poor prognosis and were randomized for a second 

dose of IVIg or placebo. Another 19 patients need to be 

randomized. Of 182 patients the follow-up of 6 months 

is yet completed. Patients initially diagnosed as GBS 

who deteriorate 3 times or more, or when deterio-

ration occurs again after 8 weeks from onset, were 

considered as acute onset CIDP (A-CIDP). In the 182 

patients with completed follow-up, 8 (4%) patients 

turned out to have A-CIDP. Two of these 8 patients had 

a poor prognosis according to the mEGOS (modified 

Erasmus GBS Outcome Score) prediction model and 

were randomized for a second IVIg dose or placebo. All 

eight patients with A-CIDP were initially treated with 

another IVIg dose of 0.4 gram/kg during 5 consecutive 

days. This treatment was effective in one patient. One 

other patient had a good response, but had a second 

relapse two months later, which again responded well 

after IVIg. One other patient had two more relapses 

two years after the first symptoms and is currently 

doing well on maintenance IVIg treatment. However, 

5 patients failed to improve properly after recurrent 

IVIg treatment and deteriorated even further. Those 5 

patients were treated with high dose prednisone (60 

mg/day), which in all cases resulted in a good recovery 

to full muscle strength and this recovery maintained 

after tapering prednisone. We conclude that recogni-

tion of A-CIDP is important, because steroid treatment 

can be considered once it appears that a repeated 

IVIg course does not lead to sufficient improvement.

SP3.11 PRESENTATION OF FAMILIAL AMYLOID 

POLYNEUROPATHIES FULF ILL ING CL IN ICAL 

AND ELECTROPHYSIOLOGICAL CRITERIA FOR A 

DEMYELINATING POLYNEUROPATHY

Lozeron P1, Mariani L-L2, Dodet P3, Beaudonnet G2, 

Theaudin M2, Arnulf B4, Kubis N1, Adams D2. 1Service 



62 63

ABSTRACTSABSTRACTS

in the sural nerves compared with those in POEMS 

patients (p=0.07 in median nerve, p<0.01 in sural 

nerve). Pain-SEP amplitudes after Aδ- fiber stimula-

tion significantly were decreased in POEMS patients 

compared with that in CIDP patients. As for stimu-

lation to C-fibers, pain-related EP amplitudes were 

well preserved both in CIDP and POEMS syndrome. 

There were no significant differences in N2 and P2 

latencies recording each fiber stimulation between 

CIDP and POEMS syndrome. Neuropathic pain was 

significantly less frequent in the CIDP group than in 

the POEMS group. The present study demonstrated 

that C-fibers are preserved in both CIDP and POEMS 

syndrome, compatible with demyelinating neurop-

athy. However, Aδ-fibers are more severely affected 

in POEMS syndrome, and this could be responsible 

more frequent and sever neuropathic pain in POEMS 

syndrome.

SP3.15 INTRAVENOUS IMMUNOGLOBULIN THERAPY 

FOR SMALL FIBER NEUROPATHY

de Greef B1, Geerts M1, Hoeijmakers J1, Faber CG1, 

Merkies ISJ1,2. 1Maastricht University Medical Center, 

Maastricht, The Netherlands; 2St. Elisabeth Hospital, 

Willemstad, Curaçao.

Small fiber neuropathy (SFN) is a condition that 

predominantly affects the thinly myelinated Aδ-fibers 

and unmyelinated C-fibers, and often leads to severe 

neuropathic pain. The currently available neuropathic 

pain medication does not relieve pain substantially. 

Several conditions are associated with SFN, but in a 

large proportion of patients no underlying cause is 

found. Immunological mechanisms may play a causal 

role. Some case studies show a beneficial effect of 

intravenous immunoglobulin (IVIg) on neuropathic 

pain in patients with SFN and an immunological 

disease. To date no randomized controlled study with 

IVIg in patients with SFN has been performed. This 

study is a randomized, placebo-controlled, double-

blind study in a cohort of patients with a skin-biopsy 

proven idiopathic SFN. Sixty patients will be included 

in the study and randomized to receive either IVIg or 

placebo (saline 0.9%). The first treatment will start 

with a loading dose of 2 g/kg body weight in 2 consec-

utive days, followed by a maintenance dose of 1 g/kg 

body weight given 3 times at 3 weeks interval. The 

primary objective is to evaluate the efficacy of IVIg 

treatment compared to placebo on pain alleviation. 

A responder is defined as ≥ 1-point Pain Intensity 

Numerical Rating Scale (PI-NRS) improvement on 

the mean weekly peak pain relative to baseline. The 

secondary outcomes are pain intensity, pain quali-

ties, other SFN-related complaints, daily functioning, 

and quality of life. Furthermore safety assessments 

will be performed like adverse events, vital signs and 

laboratory findings. Responders during the 12 weeks 

treatment period will be followed during a 3-month 

extension phase. The study has been approved by the 

Maastricht University Medical Center Medical Ethics 

Committee, started in April 2016, and is supported by 

the Grifols Investigator-Sponsored Research Program. 

Its design is currently presented.

MMN compared to fSMA (P<0.01) and CIDP (P<0.001). 

AD was lower for fSMA (P<0.05) and CIDP (P<0.05) than 

controls. RD was higher for MMN compared to fSMA 

(P<0.05). The significant lower FA for CIDP patients 

compared to controls is in agreement with the liter-

ature. However, the most clinically relevant finding is 

the significant difference in MD, AD, and RD between 

MMN and fSMA patients. In conclusion, these prelim-

inary results indicate that DTI of the brachial plexus 

might be a valuable tool to differentiate between MMN 

and fSMA. Higher numbers of patients are needed 

to develop cut-off values and to assess diagnostic 

accuracy of DTI-MRI for detection of inflammatory 

neuropathies.

SP3.13 CORNEAL CONFOCAL MICROSCOPY IN CHRONIC 

INFLAMMATORY DEMYELINATING POLYNEUROPATHIES

Stettner M1, Hinrichs L1, Guthoff R2, Bairov S2, 

Petropoulos IN3, Hartung H-P1, Malik RA3, Kieseier 

BC1. 1Department of Neurology, 2Department of 

Ophthalmology, Heinrich-Heine University, Düsseldorf, 

Germany; 3Centre for Endocrinology & Diabetes, 

Institute of Human Development, Faculty of Medical 

& Human Sciences, CMFT & University of Manchester, 

UK.

There is an unmet need for better diagnostic tools 

to further delineate clinical subsets of heterogeneous 

chronic inflammatory demyelinating polyradiculo-

neuropathy (CIDP) and multifocal motor neuropathy 

(MMN) to facilitate treatment decisions. Corneal 

confocal microscopy (CCM) is a non-invasive and 

reproducible imaging technique. This study evaluates 

the potential of CCM as a diagnostic surrogate in CIDP 

and MMN. In a cross-sectional prospective approach, 

182 patients and healthy controls were studied using 

CCM to quantify corneal nerve damage and immune 

cell infiltration. Patients with CIDP and MMN revealed 

a reduction in corneal nerve fiber (CNF) measures and 

an enlargement in corneal immune cell infiltrates. In 

CIDP, CNF parameters decreased with longer disease 

duration. The number of dendritic cells in proximity 

to corneal nerve fibers was increased in patients with 

early disease and correlated with the degree of motor 

affection. In painful neuropathies a further reduction in 

CNF parameters and an increase in non-dendritic cells 

became apparent. In CIDP patients presenting with 

anti-neuronal antibodies the number of non-dendritic 

cells was increased. Our findings suggest a consid-

erable potential of CCM as a surrogate marker for 

CIDP. Corneal nerve fiber loss may reflect severity of 

neuropathy and quantification of distinct cells around 

the CNF plexus may help in stratifying CIDP subtypes, 

clinical course and disease activity. Further longitu-

dinal studies are warranted to establish CCM as a 

surrogate end point facilitating therapeutic decisions 

in daily practice.

SP3.14 DIFFERENCE IN SMALL FIBER INVOLVEMENT IN 

CIDP AND POEMS SYNDROME: AN INTRA-EPIDERMAL 

ELECTRICAL STIMULATION PAIN-SEP STUDY

Isose S1, Misawa S2, Omori S2, Sekiguchi Yu2, Beppu 

M2, Watanabe K2, Amino H2, Kuwabara S2. 1National 

Hospital Organization Chiba-East National Hospital, 

Chiba, Japan; 2Department of Neurology, Chiba 

University, Chiba, Japan.

Chronic inflammatory demyelinating polyneuropathy 

(CIDP) and POEMS (polyneuropathy, organomegaly, 

endocrinopathy, M-protein, and skin changes) 

syndrome are acquired demyelinating neuropathies, 

but pain is a much frequent symptom in the latter. 

To study patterns of Aδ- and C-fiber involvement in 

the two disorders, we studied pain-SEP after selec-

tive intraepidermal electrical stimulation (IES) to 

Aδ- and C-fibers in patients with typical CIDP (N=15) 

or POEMS syndrome (n=25). The median disease 

durations were 14 months in CIDP and 39 months in 

POEMS syndrome. IES was applied in the hand and 

foot, and pain-SEPs were recorded from the Cz elec-

trode referenced to the linked earlobes (A1-A2). In 

conventional nerve conduction studies, CIDP patients 

showed the prolonged distal motor latencies in the 

median nerves and the preserved SNAP amplitudes 
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AXONAL GUILLAIN-BARRÉ SYNDROME

Feasby T. University of Calgary, Calgary, Canada.

The publication of our paper (Brain 1986;109:1115-

1126) describing patients with an axonal form of 

Guillain-Barré syndrome (GBS) triggered a decade 

of controversy before the concept was fully vali-

dated. These patients had a more severe clinical 

course of GBS and recovered less well than those 

with the typical inflammatory-demyelinating form 

of GBS. Critics claimed that what we had seen was 

not primary axonal degeneration, but rather axonal 

degeneration secondary to inflammation and demyeli-

nation, and that we had failed to detect these critical 

antecedents. Subsequent studies by our team and 

others proved that this was not the case. GBS is now 

regarded as a true syndrome with several variants, 

including acute inflammatory demyelinating polyneu-

ropathy (AIDP) and acute axonal motor and sensory 

motor neuropathy (AMAN and AMSAN). These variants 

have different clinical courses, causes and pathogen-

eses. Further research is likely to show that they will 

respond to different treatment interventions.

GUILLAIN-BARRÉ SYNDROME IN A TERTIARY GENERAL 

HOSPITAL AT YANGON, MYANMAR

Ohnmar O1, Umapathi T2, Aye SM1, Aye YM3, Kyaw 

KMP3, Shwe ZM3, Thit WM1. 1Yangon General Hospital/

University of Medicine 1, Yangon, Myanmar; 2National 

Neuroscience Institute, Singapore; 3Yangon General 

Hospital, Yangon, Myanmar.

Yangon General Hospital (YGH) is the largest neurology 

referral center in Myanmar. 157 patients were admitted 

with a clinical diagnosis of Guillain-Barré syndrome 

(GBS) between 2012 and 2015, constituting 3.4% of 

admissions. Peak incidence was in the rainy season 

(54.5%), followed by winter (31.8%) and summer 

(13.6%), p< 0.05. The 44 patients seen in 2015 were 

studied prospectively. Patients were admitted 11.2±7.9 

days after disease onset. 57% resided in Yangon. Male 

to female ratio was 1.2:1. 11.4% reported preceding 

febrile illness, 18.2% upper respiratory infection, 4.5% 

diarrhea and 6.8% miscellaneous triggers. 52.3% had 

pain, 22.7% bulbar and 27.3% facial weakness. Lumbar 

puncture at 13.7±7 days showed mean protein 74.2 

mg/dl. All had nerve conduction studies; in 80% 

twice 2 weeks apart. 57% were acute inflammatory 

demyelinating polyneuropathy, 21% acute motor 

axonal neuropathy and 18% acute motor sensory 

axonal neuropathy subtypes. Another three patients 

had Miller Fisher syndrome (MFS). Sural-sparing was 

seen in 68.2% of all patients and conduction block in 

one-third of axonal patients. 77.5% of patients received 

limited manual plasma exchange, 9.1% intravenous 

immunoglobulin and 13.6% no specific treatment. 

22.7% needed intensive care and 11.4% mechan-

ical ventilation. Maximum disability was reached at 

10.6±7.3 days. The plateau phase lasted 7.1±4.7 days. 

88.6% had good clinical outcome. Mortality was 4.5%, 

from complications related to sepsis and dysau-

tonomia. Age> 40 years, time to peak disability, MRC 

sumscore at peak, ventilator requirement and inex-

citable nerves predicted clinical outcomes. Multiple 

logistic regression analysis revealed MRC sumscore as 

the most powerful predictor of outcome (p=0.002). In 

conclusion, GBS in a Yangon tertiary hospital peaked 

in the rainy season and axonal GBS accounted for 39% 

cases. However, diarrhea was an uncommon ante-

cedent. The good outcome in almost 90% suggests 

that limited manual plasma exchange is a viable ther-

apeutic option for under-resourced regions.

JAPANESE ECULIZUMAB TRIAL FOR GUILLAIN-BARRÉ 

SYNDROME (JET-GBS)

Kuwabara S1, Kusunoki S2. 1Chiba University, Chiba, 

Japan; 2Kinki University, Osaka, Japan.

JET-GBS is an investigator-led, phase 2, randomized, 

placebo-controlled trial conducted in 13 hospitals. 

Over the past 2 decades, major advances have been 

made in understanding the pathophysiology particu-

larly for the axonal form of GBS. It is now established 

Rendezvous with death 
Alan Seeger

I have a rendezvous with Death 
At some disputed barricade, 
When Spring comes back with rustling shade 
And apple-blossoms fill the air-- 
I have a rendezvous with Death 
When Spring brings back blue days and fair.

Alan Seeger, age 28, poet and graduate from Harvard in 1910, kept his 
appointment with death on July 1, 1916 the first day of the Battle of the 
Somme. Later in the same month on the same battlefield, Patient 1 of 
Guillain and Barré developed sensory symptoms in his legs.

its relationship with CMV, Campylobacter and anti-gan-

glioside antibodies. Meanwhile, Jack Griffin, Hugh 

Willison and Nobuhiro Yuki unravelled the AMAN story 

and the role of anti-ganglioside antibodies attacking 

the axolemma. Large collaborative treatment trials 

explored the value of intravenous methylprednisolone, 

plasma exchange and intravenous immunoglobulin. 

The closure of inpatient neurology at my hospital refo-

cussed my emphasis to CIDP. A European grant funded 

the INCAT consortium to pursue treatment trials in 

CIDP and anti-MAG neuropathy. The sixth age (lean 

and slippered pantaloon) launched systematic reviews 

of GBS and CIDP and prepared guidelines. Meanwhile, 

INCAT morphed into INC inspired by David Cornblath 

and Pieter van Doorn, IGOS led by Bart Jacobs and 

PERINOMS led by Ingemar Merkies. Throughout the 

ages, the fortitude of patients and friendship of the 

patient support groups, Glennys Sanders in the GBS 

Support Group, now GAIN, and Estelle Benson in the 

GBS-CIDP Foundation International have been inspi-

rational. Over the seventh age we will cast a veil. With 

acknowledgments to Jacques.

GBS Centenary Day

MY LIFE WITH GBS - THE DOCTOR PERSPECTIVE - 

THE SEVEN AGES

Hughes RAC. UCL, London, UK.

One man in his time plays many parts. I met my first 

patient with GBS during my first week as a doctor in 

1967 (school-boy with satchel and shining morning 

face). Frustrated by the absence of evidence, I began 

my first treatment trial, of prednisolone, in 1974. Sucked 

into academic medicine (the lover, sighing like furnace), 

I tried to discover the cause of GBS. First experiments 

with biochemist Mick Kadlubowski showed that P2 

protein caused its animal model, EAN. Armed with 

this result (as a soldier, full of strange oaths), I tried to 

show that P2 or another myelin protein caused GBS 

or CIDP. Frustrated in this endeavour but by then a 

justice (in fair round belly) I was able to recruit help. 

In case-controlled prevalence studies, John Winer and 

then John Rees defined the course of GBS and showed 
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PO1.1 HASHIMOTO’S ENCEPHALOPATHY, AXONAL 

NEUROPATHY AND MEMBRANOPROLIFERATIVE 

GLOMERULONEPHRITIS TYPE I: AN UNUSUAL 

ASSOCIATION

Stancanelli C, De Caro J, Biasini F, Galletta S, Alfonzo 

AL, Mazzeo A, Girlanda P. Department of Clinical and 

Experimental Medicine, University of Messina, Messina, 

Italy.

Hashimoto’s encephalopathy (HE) is a subacute, 

steroid-responsive, relapsing-remitting encephalop-

athy usually presenting with altered mental status 

and/or altered level of consciousness, stroke-like 

episodes, epileptic seizures, headache, ataxia, asso-

ciated with Hashimoto’s thyroiditis and increased 

antithyroid antibody levels. Cases of Hashimoto’s 

encephalopathy together with demyelinating periph-

eral neuropathy have been reported. Previously, our 

group described a patient affected by multifocal 

motor neuropathy and asymptomatic Hashimoto’s 

thyroiditis. Moreover a patient with CIDP, Hashimoto’s 

thyroiditis and nephropathy has been published and 

a possible autoimmune complex syndrome was taken 

into account. Here we report a case of a young woman 

with axonal neuropathy associated with Hashimoto’s 

encephalopathy responsive to steroids. A 43-year-old 

caucasian woman affected by Hashimoto’s thyroiditis 

and chronic renal failure due to membrano-prolifer-

ative glomerulonephritis type I was admitted to our 

ward for acute onset of speech impairment, vomiting, 

drowsiness, confusion and headache. Neurological 

examination revealed irritability, severe agitation, 

dysarthria, ataxic gait, positive Romberg test, weak-

ness and vibration sense impairment at lower limbs. 

Right Achilles tendon reflex was reduced. Babinski 

sign was present bilaterally. Laboratory tests revealed 

high titers of anti-thyroid peroxidase, anti-thyroglob-

ulin and antinuclear antibodies. Cerebrospinal fluid 

examination revealed mild increase of proteins. Brain 

Mary’s Song 
Marion Angus

I wad ha’e gi’en him my lips tae kiss, 
Had I been his, had I been his; 
Barley breid and elder wine, 
Had I been his as he is mine. 
The wanderin’ bee it seeks the rose; 
Tae the lochan’s bosom the burnie goes; 
The grey bird cries at evenin’s fa’, 
‘My luve, my fair one, come awa’.’ 
My beloved sall ha’e this he’rt tae break, 
Reid, reid wine and the barley cake; 
A he’rt tae break, an’ a mou’ tae kiss, 
Tho’ he be nae mine, as I am his.

that axonal GBS is caused by molecular mimicry of 

human gangliosides by the Campylobacter jejuni 

lipo-oligosaccharides. Autoantibodies bind to GM1 or 

GD1a at the nodes of Ranvier, activate complements, 

and disrupt sodium channel clusters and axo-glial 

junctions Activation of the complements results in 

formation of membrane attack complex (MAC), and this 

leads to axonal degeneration. Eculizumab is a human-

ized monoclonal antibody of murine anti-human C5 

antibody and specifically binds to the final activation 

complement component C5 and inhibits MAC forma-

tion by suppressing the cleavage reaction of C5 into 

C5a and C5b. The efficacy of eculizumab against GBS 

has been suggested in a model of anti-ganglioside 

antibody-induced respiratory failure. In this trial, 33 

patients are randomly assigned (2:1) to treatment 

with immunoglobulin plus either eculizumab (n=22) 

or placebo (n=11). The primary outcome measures are 

safety and efficacy (proportion of subjects who reach 

a score of FG2 or lower on the Hughes functional 

grading scale at week 4). We will enroll 33 GBS patients 

between July 2015 and June 2016, and analyses will 

be made in December 2016. According to the results 

of the 2 trials with eculizumab for GBS (ICA-GBS and 

JET-GBS), the phase 3 international multi-center trial 

will be started probably in 2018.

WILLIAM WARRINGTON OF LIVERPOOL (1869-1919): 

GBS BEFORE G, B, AND S?

Larner A. Walton Centre for Neurology and 

Neurosurgery, Liverpool, UK.

2016 marks the 100th anniversary of the seminal 

description of an acute neuropathy by Guillain, Barré, 

and Strohl. Accounts of “GBS” predating this publication 

are acknowledged (e.g., by Wardrop, Landry). A further 

possible report predating the eponymous account was 

published by William Barnett Warrington (1869-1919), a 

physician working in Liverpool, north-west England. His 

papers on “acute ascending paralysis” of 1903 and 1914 

which appeared in the Liverpool Medical and Chirurgical 

Journal both noted a patient who developed prox-

imal limb weakness which steadily marched upwards 

segment by segment, with onset two weeks after a 

febrile illness. After four days the patient could not 

lift his legs from the bed, the shoulder girdle muscles 

were affected, and reflexes were lost but the para-

lysed muscles “acted strongly to faradism”. Although 

Warrington also published on lumbar puncture and 

cerebrospinal fluid analysis (1904), he did not under-

take the investigation in this patient, perhaps missing 

an opportunity to observe the “dissociation albumino-

cytologique” noted by Guillain, Barré, and Strohl.
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criteria for CIDP were fulfilled in all patients diag-

nosed as CIDP. All children were successfully treated 

with IVIg or corticosteroids with marked improve-

ment. Relapses after treatment discontinuation were 

seen in 13/26 (50%), the remaining 50% had mono-

phasic chronic clinical course. Patients with multifocal 

demyelinating changes especially with conduction 

block should be carefully electrophysiologically and 

clinically differentiated. Chronic inflammatory demy-

elinating polyneuropathy should be considered not 

only in case of progressive sensory-motor symptoms 

but as well as in patients with atypical symptoms 

such as neuromyotonia, isolated motor or sensory 

signs including pain.

PO1.4 LOSS OF INTRAEPIDERMAL NERVE FIBERS IN 

GUILLAIN-BARRÉ SYNDROME

Suzuki C1, Baba M1, Kon T1, Funamizu Y1, Ueno T1, 

Nishijima H1, Arai A1, Nunomura J1, Tomiyama M1, 

Yagihashi S2, Mizukami H2. 1Department of Neurology, 

Aomori Prefectural Central Hospital, Aomori, Japan; 
2Department of Pathology and Molecular Medicine, 

Hirosaki University Graduate School of Medicine, 

Hirosaki, Japan.

Guillain-Barré syndrome (GBS) is considered to be a 

large myelinated fiber neuropathy. GBS mainly affects 

nerve fibers of large diameter that carry signals for 

muscle movements, and vibratory and touch sensa-

tions. There are some GBS patients, however, who 

suffer from severe pain. The presence of pain in GBS 

patients raises the possibility that small sensory 

nerve fibers may also be affected. To investigate small 

fiber involvement during the acute phase of GBS, 

we performed skin biopsies from the distal leg of 5 

patients with GBS under written informed consent. 

Epidermal innervation was evaluated using a confocal 

laser scanning microscope after staining with both 

PGP9.5 and type IV collagen. Intraepidermal nerve 

fiber densities (IENFD) were expressed as number 

of nerve fibers per millimeter (fibers/mm). The GBS 

disability scale score, ranging from 0 (no symptoms 

or signs) to 6 (death), was obtained at the peak of 

the disease contraction. The mean IENFD of the all 

patients was 9/mm, which is lower limit of healthy 

volunteers for IENFD in our laboratory. Two patients 

had severe reduction of IENFD. There was no corre-

lation with the disability score and IENFD. The IENFD 

of patients with pain was lower than that of painless 

patients. We demonstrated that small nerve fibers are 

affected in patients with GBS during the acute phase 

of the disease. GBS should be considered a global 

neuropathy instead of a purely large fiber neuropathy.

P O 1 . 5  VA L I D AT I O N  O F  C L I N I C A L  A N D 

ELECTROPHYSIOLOGICAL CRITERIA IN THE DIAGNOSIS 

OF GUILLAIN-BARRÉ SYNDROME: A RETROSPECTIVE 

STUDY

Meena AK1, Sivaram G1, Sailaja S1, Wakerly BR2, 

Mridula RK1, Jabeen SA1, Borgohain R1, Yuki N3. 
1Nizam’s Institute of Medical Sciences, Hyderabad, 

India; 2Gloucestershire Royal Hospital, Gloucester, UK; 
3National University of Singapore, Singapore.

The yield of clinical diagnostic criteria for GBS and 

MFS is variable. Supportive laboratory data are not 

always helpful. It is essential to diagnose GBS early 

for effective treatment. As there is no gold standard, 

we require criteria to diagnose GBS based on simple 

clinical features. This study aims to compare the 

sensitivity of four different criteria (clinical and elec-

trophysiological). Retrospective data from the case 

records of admitted patients meeting the inclusion 

criteria: progressive, symmetrical flaccid weakness, 

in>one limb, and/or ataxia, and/or ophthalmoplegia, 

at admission, during January 2011 to December 2013. 

Four different criteria (NINDS, Dutch, Brighton and 

GBS classification group) were applied and sensitivity 

evaluated. 147 cases were studied. 43 were excluded 

due to alternative diagnosis. Four diagnostic criteria 

were analysed in 104 patients. Mean age was 33.2±17.3. 

Fever without localisation (21%), gastroenteritis (10%) 

and respiratory tract infections (3%) were antecedent 

infections. Quadriparesis in 81 (78.6%) patients, global 

MRI showed lesions compatible with the diagnosis of 

HE. Electromyography and nerve conduction study 

revealed an axonal neuropathy and electroenceph-

alogram showed slow rhythms and sharp waves. 

Broad investigations excluded other possible causes 

of encephalopathy. Hashimoto’s encephalopathy, 

membranoproliferative glomerulonephritis type I and 

axonal neuropathy are an unusual association. In this 

case, steroids have induced a rapid improvement of 

psychiatric manifestations.

PO1.2 PROGNOSTIC FACTORS OF DISABILITY 

IN CHRONIC INFLAMMATORY DEMYELINATING 

POLYRADICULONEUROPATHY

Spina E, Topa A, Iodice R, Tozza S, Ruggiero 

L, Esposito M, Santoro L, Manganelli F. 

Department of Neurosciences, Reproductive and 

Odontostomatological Sciences, University of Naples 

“Federico II”, Naples, Italy.

Chronic inflammatory demyelinating polyradiculoneu-

ropathy (CIDP) is a disabling disease and about 10% 

of patients may become persistently disabled. Our 

objective was to identify early clinical and biochemical 

prognostic factors of disability in CIDP. We evaluated 

retrospectively clinical and biochemical data from 60 

patients with a definite or probable diagnosis of CIDP 

according to the European Federation of Neurological 

Societies/Peripheral Nerve Society (EFNS/PNS) criteria. 

At the time of diagnosis we collected sex, age of onset, 

type of onset (acute or subacute/chronic), pheno-

type (typical or atypical), time of delay from onset of 

symptoms to diagnosis and treatment, protein level 

in cerebrospinal fluid (CSF) and response to first line 

treatments (IVIG and CCS). At current time, we calcu-

lated disease duration and modified Rankin Scale 

(mRS) in order to estimate clinical disability. Multiple 

regression model was performed to assess the inde-

pendent association between variables and mRS; 

clinical and biochemical data collected at the time 

of diagnosis was used as independent variables and 

mRS at current time as dependent variable. Moreover, 

we applied Spearman’s rank correlation coefficient to 

evaluate the relationship between disease duration 

and mRS. We observed that age of onset (beta = 0.35; 

p = 0.008), level of CSF proteins (beta = 0.30; p = 0.019) 

and response to first line treatments (beta = -0.27; p = 

0.03) were associated with a greater clinical disability 

as assessed by mRS. Sex, type of onset, phenotype 

and time of delay from onset to diagnosis and treat-

ment as well as disease duration were not correlated 

to mRS. In conclusion, our data suggest that older 

age of onset, higher level of CSF proteins at the time 

of diagnosis and no response to first line treatments 

may be negative prognostic factors of clinical disability 

independently from disease duration.

PO1 .3  TYP ICAL AND ATYP ICAL SYMPTOMS 

OF CHILDHOOD CHRONIC  INFLAMMATORY 

DEMYELINATING POLYNEUROPATHY

Potulska-Chromik A, Aragon-Gawinska K, Ryniewicz 

B, Seroka A, Lipowska M, Kostera-Pruszczyk A. 

Department of Neurology, Medical University of 

Warsaw, Warsaw, Poland.

Childhood chronic inflammatory demyelinating 

neuropathy is a rare disease. Its clinical presenta-

tion – slowly progressive four limbs sensory-motor 

neuropathy – should be differentiated with other 

demyelination neuropathies but clinically it may also 

mimic other neuromuscular diseases, especially in 

the two first decades of life. In our study, we present 

classical symptoms of CIDP but with less typical pres-

entation as well. We analyzed retrospectively data of 

26 patients finally diagnosed as chronic inflammatory 

demyelinating polyneuropathy with onset of symp-

toms before 18 years of life (range 3-17 y.o.), 16 girls 

and 10 boys. Clinical presentation varied from most 

common symmetrical polyneuropathy in 20/26 (77%) 

to multiple mononeuropathies in 6/26 (23%). In 2 

(7.6%), CIDP was also accompanied with diabetes 

type 1 or involuntary movements. There were also two 

patients with pure motor CIDP, one with pure sensory 

CIDP. AAN 1991 or EFNS 2010 electrophysiological 
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extraocular (n=4) and respiratory (n=20) muscles and 

recurrence (n=4). Mean MRC sum score at study-entry 

was 18.97±13.8. Nine patients had Hughes disability 

score (HDS) of three or less. Sensory symptoms and 

signs included paresthesias (n=40), pain (n=24), and 

impaired kinaesthetic sensation (n=14). Laboratory 

abnormalities included albumino-cytological disso-

ciation (n=50), hyponatremia (n=36) and elevated 

creatine kinase (n=18). Electrophysiological subtypes 

were: primary demyelinating (n=52), inexcitable (n=3), 

equivocal (n=2) and axonal (n=1). Eleven patients 

opted treatment at other centres. One patient had 

mild weakness and was managed conservatively. One 

died before initiating treatment. Fifty-seven patients 

treated with plasmapheresis (n=48) or intravenous 

immunoglobulin (n=9) had mean HDS of 3.53±0.7 at 

discharge. Twenty-one were ambulant (HDS≥3), one 

had persisting respiratory weakness and one died. 

Striking differences between the ‘elderly’ and 100 

‘adults’ seen over 20 months were shorter symp-

tom-duration, higher frequency of facial palsy and 

hyponatremia, lower frequency of pain, lower mean 

MRC sum score and worse HDS at study-entry and 

discharge (p<0.05). Requirement for mechanical venti-

lation was higher among elderly (p:0.02). This is in 

accordance with the earlier report of a large cohort 

by Peric et al. (2016), except that the majority received 

plasmapheresis, mortality was less and electrophysi-

ology was mostly ‘demyelinating’. These observations 

have prognostic implications in the elderly.

PO1.8 INTERNATIONAL CIDP OUTCOME STUDY (ICOS): 

A PROSPECTIVE STUDY ON CLINICAL AND BIOLOGICAL 

PREDICTORS OF DISEASE COURSE AND OUTCOME

Bunschoten C1, Adrichem M2, van der Pol L3, Eftimov 

F2, Jacobs BC1. 1Erasmus University Medical Center, 

Rotterdam, The Netherlands; 2Academic Medical 

Center, Amsterdam, The Netherlands; 3University 

Medical Center, Utrecht, The Netherlands.

Chronic inflammatory demyelinating polyneurop-

athy (CIDP) is a heterogeneous immune-mediated 

disorder with an extensive variation in clinical pres-

entation, electrophysiological phenotype, response to 

treatment and long-term outcome. This heterogeneity 

may indicate the presence of distinct subtypes of CIDP 

with a different pathogenesis that require personal-

ized treatment. The International CIDP Outcome Study 

(ICOS) is a prospective, observational, international 

multi-centre study that aims to describe this varia-

tion in clinical and electrophysiological subtypes and 

to define the clinical and biological determinants and 

predictors of these subtypes, disease activity, treat-

ment response and outcome. In addition ICOS will 

provide an infrastructure for conducting new (ther-

apeutic) studies in CIDP. Considering the complexity 

of the ICOS, we started a pilot study in 3 academic 

centers in The Netherlands in November 2015 to eval-

uate the study protocol. All patients fulfilling the EFNS/

PNS diagnostic criteria for CIDP can participate, inde-

pendent of age, duration and severity of the disease 

or treatment. The study collects data on the clin-

ical presentation, data, diagnostics, validated clinical 

outcome measures, previous and current treatments, 

treatment response and the collection of biomaterials 

(DNA, cerebrospinal fluid and serial serum samples). In 

March 2016, 27 patients are included in ICOS, 8 newly 

diagnosed and 19 known CIDP patients. 78% males 

and 21% females with a median age of 52 (range 5-79). 

Our final aim is to include at least 1000 CIDP patients 

worldwide with a minimum follow-up period of 2 

years. ICOS is based on the format of the International 

GBS Outcome Study (IGOS). Other national and inter-

national centers will be invited to participate around 

the summer of 2016 in collaboration with the network 

of the Inflammatory Neuropathy Consortium (INC).

PO1.9 GUILLAIN-BARRÉ SYNDROME LESS SEVERE IN 

CHILDREN THAN IN ADULT PATIENTS?

Roodbol J1, de Wit M-C2, Monges M3, Yiu E4, 

Catsman-Berrevoets C2, van den Berg B5, Jacobs 

BC5; for the IGOS Consortium. 1Erasmus MC, 

Rotterdam, The Netherlands; 2Department of 

Paediatric Neurology, Erasmus MC, Sophia Children’s 

areflexia 76 (73.8%) and normal reflexes 5 (4.8%) were 

observed. Albuminocytologic dissociation in CSF was 

observed in 23/26 (88.5%). Electrophysiological studies 

were done between 4-12 days. Four (3.9%) patients 

had normal electrophysiology. Sural sparing was seen 

in 57 (55.3%). AIDP was the most common electro-

physiological subtype using Brighton criteria (47.6%). 

Sensitivity of different criteria was: NINDS 85.6%, 

Dutch and Brighton 87.5% each, and GBS classification 

group 99%. To conclude, diagnostic criteria proposed 

by the GBS classification group was found to be most 

sensitive for early diagnosis. The criteria can diagnose 

almost the entire GBS spectrum as compared to the 

other criteria. It is also useful in resource-poor coun-

tries and also at peripheral health care systems where 

NCS are not always readily available.

PO1.6 CURRENT IMPACT AND PRACTICE OF CARE OF 

CIDP IN THE NETHERLANDS

Bunschoten C1, Blomkwist-Markens P2, Horemans 

A2, van Doorn PA1, Jacobs BC1. 1Erasmus University 

Medical Centre, Rotterdam, The Netherlands; 2Dutch 

Patient Organization “Spierziekten Nederland”, Baarn, 

The Netherlands.

Chronic inflammatory demyelinating polyneurop-

athy (CIDP) can be challenging to diagnose and treat 

due to the variation in clinical presentation, complex 

electrophysiological characteristics, wide differential 

diagnosis and unpredictable response. Several guide-

lines have been developed but at present it is unknown 

whether these guidelines are followed in current prac-

tice and even which physicians primarily take care 

of CIDP patients. Early diagnosis is important consid-

ering the treatable nature of CIDP and that secondary 

axonal damage may result in permanent disability. It 

seems that independent of treatment, many patients 

suffer from residual symptoms like pain and fatigue. 

Unfortunately there currently are no standard reha-

bilitation programs for CIDP patients. We conducted a 

cross-sectional study to determine the impact of CIDP 

and to investigate the current practice of diagnosis, 

care and treatment for CIDP in The Netherlands in 

collaboration with the Dutch patient organization 

for CIDP. All patients registered at the patient organ-

ization and those seen at the neurology outpatient 

department of the Erasmus University Medical Centre 

between 2010-2015 were approached with a question-

naire. The response rate was 138/198 (70%), 24 (17%) 

patients were excluded (19 other diagnosis, 3 incom-

plete data and 2 missing consent to check medical 

files). To be included, the diagnosis of CIDP had to 

be confirmed based on patient files. Median age 

was 62 (IQR 54-69) with 65% male and 35% female. 

Preliminary data showed a median time from onset to 

diagnosis of 5 months (IQR 3-12, n=111). 30% was diag-

nosed in a regional/non-academic hospital. Despite 

treatment, 88% of the patients reported residual defi-

cits, weakness (74%), sensory symptoms (77%), pain 

(52%), fatigue (77%) and a median score on R-ODS 

37/48 (IQR 30-44, n=107). In conclusion, there is a 

considerable delay in the diagnosis of CIDP, treatment 

regimens range widely between centres, and there is 

still considerable residual disability with impact on 

daily functioning.

PO1.7 GBS IN THE ELDERLY

Nagappa M, Wahathule R, Taly AB, Sinha S, Bindu PS, 

Mathuranath PS, Debnath M, Mahadevan A, Murari 

G, Rao S, Periyavan S, Umamaheswara Rao GS. 

NIMHANS, Bangalore, India.

Incidence and prognosis of Guillain-Barré syndrome 

(GBS) is influenced by age. Focussed studies on GBS 

in the elderly (age >60 years) are scarce. We describe 

clinical features and outcome at discharge in 70 elderly 

patients (M:F 1.9:1) fulfilling NINDS criteria, seen in a 

single neurology unit (January 2001 to February 2016). 

Mean symptom-duration was 5.78±4.5 days (range: 

1-21 days) and onset-to-peak deficit was 5.14±4.4 days 

(range: 1-22 days). Antecedent events preceded GBS 

by 8.07±9.9 days and included: fever (n=19), respira-

tory infection (n=6), gastroenteritis (n=5). Clinical 

features were weakness of facial (n=34), bulbar (n=13), 
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earlier (3.0 ± 4.1 vs. 10.1 ± 9.5 days, p<0.01). Similar 

therapy was applied in both groups. In conclusion, 

hyperacute GBS was more common among patients 

with axonal variants. Disease was not more severe in 

patients with hyperacute GBS, which may be explained 

by the fact that these patients were admitted to the 

hospital earlier and received therapy earlier.

PO1.11 UNBLOCKING THE BLOCK

Englezou C, Keddie S, Keshtvarz N, Manji H. National 

Hospital for Neurology and Neurosurgery, London, UK.

Although guidelines are now available to assist the 

investigation, the diagnosis and the treatment of 

CIDP, there are cases that remain a diagnostic and 

therapeutic challenge. A 43-year-old man presented 

with progressive sensory and motor neuropathy. His 

only significant past medical history included crani-

otomy and resection of an olfactory meningioma. He 

initially reported glove-distribution sensory changes 

and feeling as if he was walking on pebbles. Within 

a year he developed weakness, wasting and sensory 

impairment of upper limbs more than lower limbs, 

and distally more than proximally. He underwent 

numerous investigations with no significant abnor-

mality on blood testing, negative genetic screening, 

normal MRI and PET scans. CSF analysis and electro-

physiological studies were suggestive of an acquired 

inflammatory process with conduction block sugges-

tive of CIDP. Over three years he underwent three 

cycles of IVIG treatment, plasma exchange, high dose 

steroids, ten cycles of cyclophosphamide, and ritux-

imab. Despite escalation of treatment he continued to 

deteriorate. Four years from presentation an aggres-

sive treatment plan was introduced: three cycles of 

plasma exchange followed by three sessions of IVIG 

2 g/kg/month. Only subtle improvement was noted. 

Therefore IVIG treatment was escalated to 2 g/kg every 

2 weeks. Eight weeks later a dramatic improvement 

was observed clinically and neurophysiologically. He 

remains on domiciliary IVIG treatment for the last 2 

years with continuing improvement to date. Cases of 

severe conduction block may require aggressive treat-

ment with immunoglobulin infusions.

PO1.12 THE FRANCOPHONE ANTI-MAG COHORT: A 

CLINICAL DESCRIPTIVE STUDY

Svahn J1, Petiot P2, Vial C3, Delmont E4, Viala K5, 

Antoine J-C6, Magot A7, Echaniz-Laguna A8, Zarea 

A9, Iancu Ferfoglia R10, Kuntzer T11, Gueguen A12, 

Léger J-M13, Magy L14, Ferraud K6, Camdessanché 

J-P6. 1Electroneuromyography and Neuromuscular 

Department, 2Department of Neurology, Croix-

Rousse Hospital, Hospices Civils de Lyon, Lyon, 

France; 3Electroneuromyography and Neuromuscular 

Department, GHE Neurologic Hospital, Lyon, France; 
4Department of Neurology, Timone Hospital, Marseille 

Teaching Hospital, Marseille, France; 5Department 

of Neurophysiology and Neuropathology, AP-HP, 

GHU Pitié-Salpêtrière, Paris, France; 6Department 

of Neurology, University Hospital of Saint-Etienne, 

Saint-Étienne, France; 7Neuromuscular Reference 

Center, CHU Nantes, Nantes, France; 8Reference 

Center of Neuromuscular Disorders, Neurology 

Department, Hautepierre Hospital, Strasbourg, 

France; 9Neuromuscular Competence Center, CHU 

Rouen, Rouen, France; 10Electroneuromyography and 

Neuromuscular Disorders Unit, Department of Clinical 

Neurosciences, Geneva University Hospital, Geneva, 

Switzerland; 11Nerve-Muscle Unit, Department of 

Clinical Neurosciences, Lausanne University Hospital 

(CHUV), Lausanne, Switzerland; 12Department 

of Neurology, Fondation Ophtalmologique A. de 

Rothschild, Paris, France; 13Department of Neurology, 

National Referral Center for Rare Neuromuscular 

Diseases, University Hospital Pitié-Salpêtrière and 

University Paris VI, Paris, France; 14Department of 

Neurology, Centre de Référence “Neuropathies 

Périphériques Rares”, University Hospital of Limoges, 

Limoges, France.

The objective of this study is to better characterize 

clinical, biological, neurophysiological spectrum and 

response to treatment of patients with monoclonal Ig M 

Hospital, University Medical Center, Rotterdam, The 

Netherlands; 3Department of Paediatric Neurology, 

Hospital de Pediatría J.P. Garrahan, Buenos Aires, 

Argentina; 4Department of Paediatric Neurology, 

Royal Children’s Hospital, Melbourne, Australia; 
5Department of Neurology, Immunology, Erasmus 

MC, Sophia Children’s Hospital, University Medical 

Center, Rotterdam, The Netherlands; 6for the IGOS 

Consortium.

Children with Guillain-Barré syndrome (GBS) may 

have a different clinical presentation and course than 

adult patients with GBS. While most previous studies 

suggest a better outcome in children, there is contro-

versy if the disease severity also differs between 

children and adults, and studies comparing the clin-

ical course and outcome in children and adults are 

lacking. In the current study we aimed to describe 

the clinical presentation of children included in the 

International GBS Outcome Study and compare their 

disease severity with adults included in IGOS. Severity 

of the disease was based on the GBS disability score 

and Medical Research Council sum score (MRC sum 

score) at admission and nadir. In this abstract we 

only present the descriptive data of the children in 

IGOS; these results are preliminary data. Data from 

867 patients was analyzed, including 791 adults 

(≥ 18 years old) and 76 children (<18 years old). 50 

were boys (66%) and 26 girls. 42 children (58%) were 

non-Asian and 31 (43%) of Asian origin (all came from 

Bangladesh). The 43 non-Asian children originated 

from Argentina, USA, Belgium, Spain, South Africa, 

Bolivia, Denmark, and The Netherlands. Asian chil-

dren were significantly older than non-Asian children 

(median age 12 vs. 5 years old, p 0.001). At presenta-

tion, pain was a frequent problem in all children (77% 

vs. 74%). Cranial nerve involvement was present in 71% 

of Asian children and in 29% of the non-Asian children 

(p=0.001). Bulbar weakness was seen in 55% of Asian 

children while it was present in only 19% of non-Asian 

children. The median GBS disability score at entry 

was 4 in both groups, but 6 Asian children died while 

no children in the non-Asian group died. The clinical 

presentation of GBS in children differs between Asian 

and non-Asian countries. Further comparative data 

will be presented at the conference.

PO1.10 HYPERACUTE GUILLAIN-BARRÉ SYNDROME

Stevic Z1, Peric S1, Berisavac I1, Djordjevic G2, 

Stojiljkovic O3, Basta I1, Cvijanovic M4, Dominovic A5, 

Martic V6, Lavrnic D7. 1Neurology Clinic, Clinical Center 

of Serbia, School of Medicine, University of Belgrade, 

Belgrade, Serbia; 2Neurology Clinic, Clinical Center Nis, 

Nis, Serbia; 3Society of Young Serbian Neurologists, 

Belgrade, Serbia; 4Neurology Clinic, Clinical Center 

of Vojvodina, Novi Sad, Serbia; 5Neurology Clinic, 

Clinical Center Banja Luka, Banja Luka, Republic of 

Srpska, Bosnia and Herzegovina; 6Neurology Clinic, 

Military Medical Academy, Belgrade, Serbia; 7Neurology 

Clinic, Clinical Center of Serbia, School of Medicine, 

University of Belgrade, Belgrade, Serbia.

Guillain-Barré syndrome (GBS) is an acute disorder. 

Virtually all patients reach nadir in 28 days. There are 

certain clues that patients who develop full clinical 

picture in less than 2 days, i.e., hyperacute GBS, have 

specific clinical features. The aim of the study was to 

analyze clinical features of patients with hyperacute 

GBS in a large cohort of patients. This study is part of 

the GBSerbia project. 380 patients that were hospi-

talized from 2009-2014 in the tertiary clinical centers 

in Serbia, Republic of Srpska (Bosnia and Herzegovina) 

and Montenegro were included. Mean time from 

symptom onset until nadir of the disease was 10.2 ± 7.1 

days. Twenty-four (6.3%) patients had hyperacute GBS 

reaching nadir in less than two days. Axonal variants 

of GBS were more common in hyperacute patients 

compared to others (50% vs. 16.8%, p<0.05). No one 

of our 10 patients with Miller Fisher syndrome nor 4 

patients with pharyngeal-cervical-brachial variants 

had hyperacute disease. When patients with hypera-

cute GBS were compared to all other patients, there 

were no differences in gender, age, precipitating event, 

severity of disease at nadir and on discharge. Patients 

with hyperacute GBS were admitted to the hospitals 
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Sopacua M1, De Greef BTA1, Hoeijmakers JGJ1, 

Merkies ISJ2, Faber CG1. 1Department of Neurology, 

School of Mental Health and Neuroscience, Maastricht 

University Medical Center, Maastricht, The Netherlands; 
2Department of Neurology, St. Elisabeth Hospital, 

Willemstad, Curaçao.

Small fiber neuropathy (SFN) is a disorder of the small 

nerve fibers, which leads to extensive pain and auto-

nomic symptoms. Several conditions are associated with 

SFN. However, the exact pathophysiological mechanisms 

are unclear, which makes a causal link often uncertain. 

Though, it is important to screen for associated condi-

tions, since some of them are treatable. The Maastricht 

University Medical Center is a tertiary referral center for 

patients with SFN complaints. To date, all patients are 

checked for various possible underlying causes, such as 

diabetes mellitus, sodium channelopathy, sarcoidosis, 

toxins, vitamin deficiencies, and alcohol abuse. The 

investigations are time consuming and expensive. It is 

questionable if all tests are truly essential. For example, 

recently, our group has shown that in patients with 

isolated SFN, and no other signs of Fabry disease, the 

diagnostic yield of testing for Fabry disease is extremely 

low. To identify possible causal conditions, we will give 

an overview of the disorders that are present in a cohort 

of 923 patients diagnosed with SFN. This is the largest 

etiological study in SFN thus far.

PO1.15 COMPARISON BETWEEN DISTAL ACQUIRED 

DEMYELINATING SYMMETRIC NEUROPATHY (DADS 

NEUROPATHY) WITH OR WITHOUT ANTI-MYELIN-

ASSOCIATED-GLYCOPROTEIN (ANTI-MAG) ANTIBODIES: 

CLINICAL AND ELECTROPHYSIOLOGICAL FEATURES

Guimarães-Costa R1, Iancu Ferfoglia R1, Chassande 

B1, Viala K2, Maisonobe T2, Léger J-M1, Fournier 

E2. 1Referral Center for Neuromuscular Diseases, 
2Department of Clinical Neurophysiology, Pitié-

Salpêtrière Hospital, Paris, France.

Chronic inflammatory demyelinating polyneuropa-

thies (CIDP) may be divided into several subgroups. 

Among them, some patients have demyelination 

which predominates in distal nerves and are clini-

cally characterized by sensory and ataxic signs and 

symptoms (Distal Acquired Demyelinating Symmetric 

(DADS) neuropathy). In the majority of these patients, 

the neuropathy is associated to anti-myelin-asso-

ciated-glycoprotein (anti-MAG) antibodies (DADS/

MAG+). Though, there is a subgroup of DADS patients 

with a similar clinical presentation but which do not 

have anti-MAG activity (DADS/MAG-). Moreover, these 

patients have different response to immunosuppres-

sive/immunomodulating therapies and a higher risk 

of developing a hematological condition (Larue et al., 

2011). In regard to their rarity, these subgroups have 

been little characterized. We have retrospectively 

analyzed electrophysiological and clinical features 

in two subgroups of DADS patients; 10 DADS/MAG+ 

and 7 DADS/MAG-. DADS/MAG- subjects presented 

significantly more prolonged distal latencies (DL) and 

lower terminal latency index (TLI) when compared to 

DADS/MAG+ patients. Moreover, sensory conduction 

showed a length-dependent profile that was signif-

icantly more marked in DADS/MAG- than in DADS/

MAG+ patients. Clinically, ataxia was more frequent in 

DADS/MAG- subgroup as well as presence of a lymph-

oproliferative disease. This study suggests a distinctive 

electrophysiological pattern in DADS/MAG- patients 

with a potentially more distal demyelination and, 

regarding sensory involvement, a marked length-de-

pendent profile. Our results could eventually be in line 

with the presence of distinct autoimmune reactivity 

and should be considered for therapeutic decisions.

PO1.16 BILATERAL BRACHIAL NEURITIS RETURNING 

FROM THAILAND

Keddie S, Brown R, Reilly MM, Saifee T. National 

Hospital for Neurology and Neurosurgery, London, UK.

We present a case of a 60-year-old dentist who devel-

oped an acute bilateral brachial neuritis whilst on 

holiday in Thailand. Five days prior to the development 

of symptoms the patient developed a self-limiting 

gammopathy and anti-myelin-associated glycoprotein 

(MAG) antibodies titre higher than 1000 Bühlmann® Titre 

Units according to the antibody titre. Polyneuropathy 

associated with anti-MAG IgM antibodies is a chronic 

dysimmune demyelinating neuropathy. MAG is involved 

in myelin compaction and axonal maintenance. 

Anti-MAG neuropathy is usually described as a progres-

sive, predominantly sensitive and length-dependant 

polyneuropathy with ataxia and sometimes postural 

tremor. We retrospectively analysed standardized report 

forms of 124 patients from 13 French speaking neuro-

muscular centres. By the end of March 2016, our study 

will include a final number of 200 analysed patients. 

Mean age of patients at onset was 62.8 years. Mean 

time to diagnosis and average follow-up were 2.6 and 

7.2 years. About one-quarter of patients presented with 

an unusual clinical phenotype, sometimes evocative 

of acute or chronic inflammatory demyelinating poly-

neuropathies. At the most severe stage, one-quarter 

of patients were significantly disabled. MAG antibody 

titre was low (< 10,000 BTU), medium (10,000-70,000) or 

high (≥ 70,000) in 13, 50 and 37% of patients. Diagnosis 

was MGUS or Waldenström disease in 65 and 30% 

of cases. Fourteen percent of patients did not meet 

the electrodiagnostic criteria of primary demyelina-

tion. Nerve biopsy provided support to the diagnosis 

of anti-MAG neuropathy in some particular issues 

(unusual clinical or neurophysiological phenotype, low 

titres of anti-MAG). Eighty percent of patients received 

immunotherapy and 43.5% were treated with rituximab 

alone. At 6 month and 7-12 month follow-up, objec-

tive clinical responses to rituximab were observed in 

35% and 31.5% of treated patients. Treatment response 

significantly correlated with shorter disease duration 

or unusual clinical phenotype with upper limb weak-

ness. Our study highlights the extended spectrum of 

anti-MAG neuropathy.

PO1.13 CLINICAL CHARACTERISTICS OF FISHER/

GUILLAIN-BARRÉ OVERLAP SYNDROME

Seok J, Choi M, Min J-H, Kim BJ. Samsung Medical 

Center, Seoul, South Korea.

Guillain-Barré syndrome (GBS) is an acute inflamma-

tory neuropathy characterized by acute quadriparesis, 

areflexia, and respiratory failure. Fisher syndrome 

(FS) is considered as a variant of GBS with distinctive 

presenting symptoms of ataxia, and ophthalmoplegia. 

This FS/GBS overlap syndrome (FS/GBS) is for patients 

with both symptoms of FS and GBS. This is known 

to need frequent mechanical ventilation. However, 

there are FS/GBS with incomplete mixture of FS and 

GBS presentation, which we define as incomplete FS/

GBS syndrome. In this study, we evaluated the clin-

ical characteristics of FS/GBS, and tried to elucidate 

the incomplete form of FS/GBS. The clinical and labo-

ratory characteristics in patients with FS/GBS were 

evaluated including age, gender, antecedent illness, 

neurological symptoms and signs, NCS results and 

ganglioside antibody profile. The patients were divided 

into two groups based on their clinical features; 

complete FS/GBS vs. incomplete FS/GBS; incomplete 

FS/GBS was defined by any combination of neuro-

logic symptom or sign of FS and GBS except complete 

overlap syndrome of FS and GBS. A total of 22 patients 

with FS/GBS were identified. 11 patients (50.0%) were 

complete FS/GBS, and the other half of the patients 

had the incomplete form of FS/GBS (acute ophthal-

moplegia with quadriparesis, 6 patients; classic FS 

with arm weakness, 2 patients; acute ophthalmoplegia 

with arm weakness, 2 patients; acute ophthalmoplegia 

with paraparesis, 1 patient). The use of mechanical 

ventilator (to assist respiratory failure) during the clin-

ical course revealed significantly difference between 

groups. The patients with complete FS/GBS experi-

enced mechanical ventilation more frequently than 

those with incomplete FS/GBS (6 patients, 54.5% vs. 1 

patient, 9.1%, p = 0.022). The incomplete form of FS/

GBS had lower risk of receiving mechanical ventilator 

than those of classic FS/GBS. The FS/GBS may have 

much broad spectrum of presentation, thus incom-

plete form of FS/GBS can be considered as mild form 

of classic FS/GBS.

PO1.14 THE ETIOLOGY OF SMALL FIBER NEUROPATHY 

IN A LARGE COHORT OF PATIENTS
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Amsterdam, The Netherlands; 2Department of 

Medicine (Neurology), University Health Network, 

University of Toronto, Toronto, Canada; 3Department 

of Biostatistics and Bioinformatics, Leiden University 

Medical Center, Leiden, The Netherlands; 4Department 

of Neurology, Heinrich Heine University, Düsseldorf, 

Germany; 5Department of Neurology, Cedars-Sinai 

Medical Center, Los Angeles, CA, USA; 6Department 

of Neurology, Nagoya University Graduate School of 

Medicine, Nagoya, Japan; 7CSL Behring Biotherapies for 

Life™, Marburg, Germany; 8Department of Neurology, 

Johns Hopkins University School of Medicine, 

Baltimore, MD, USA; 9Department of Neurology, 

Maastricht University Medical Center, Maastricht, The 

Netherlands.

Subcutaneous immunoglobulin Ig (SCIg) has gained 

popularity as an alternative route of Ig administration 

in CIDP, but has never been rigorously examined for 

efficacy. The PATH trial is a randomized, multi-center, 

double-blind trial investigating two different weekly 

doses of SCIg IgPro20 versus placebo for maintenance 

treatment in CIDP. Adult patients with definite or 

probable CIDP, according to the EFNS/PNS guideline, 

are eligible. All patients progress through two study 

periods before randomization. In the first, patients are 

tested for Ig dependency. Subjects receive non-study 

IVIg at prescribed dose and subsequent administration 

is delayed up to maximal 12 weeks until Ig dependency 

is confirmed. Patients are assessed using three instru-

ments: INCAT every 2 weeks, I-RODS and Grip strength 

by daily self-assessments and confirmatory visits. 

Patients who deteriorate by ≥1 point on the INCAT, by 

≥4 points on the I-RODS or by ≥8 kPa grip strength in 

one hand are determined to be Ig dependent and enroll 

into the IVIg re-stabilization period (10 to 13 weeks). 

Only patients whose INCAT score improves during 

IVIg re-stabilization to at least the score at screening 

and who maintain a stable INCAT during the last 3 

weeks of this period are eligible for randomization. 

This abstract reports on these two pre-randomization 

periods. After screening, 248 patients were enrolled. 

Thirty-one (12.5%) were withdrawn because they were 

not Ig dependent. 208 patients entered the IVIg re-sta-

bilization phase. Most patients were re-stabilized, 35 

have been withdrawn and 5 are still active. Additional 

details will be presented. The number of subjects not 

needing IVIg is within the expected range. This study 

design was safe as deterioration could be sensitively 

picked up by meaningful measures, and most patients 

were re-stabilized quickly back to baseline. The study 

design was beneficial in selecting patients in need of 

IgG therapy.

PO1.19 A EUROPEAN, RANDOMISED, DOUBLE-

BLIND, CROSS-OVER STUDY OF A NEW 10% HUMAN 

INTRAVENOUS IMMUNOGLOBULIN VERSUS OTHER 

IVIG IN PATIENTS WITH MULTIFOCAL MOTOR 

NEUROPATHY - LIME STUDY

Léger J-M1, Hughes RAC2, Merkies ISJ3, Nobile-

Orazio E4, Malyszczak W5, Puget S6. 1National 

Referral Center for Neuromuscular Diseases, 

University Hospital Pitié-Salpétrière, Paris, France; 
2MRC Centre for Neuromuscular Disease, National 

Hospital for Neurology and Neurosurgery, London, 

UK; 3Maastricht University Medical Center, Maastricht 

& Spaarne Hospital, Maastricht/Hoofddorp, The 

Netherlands; 4Humanitas Clinical and Research 

Center, Milan University, Milan, Italy; 5Clinical Research 

and Development, LFB Biotechnologies, Les Ulis, 

France; 6International Scientific Affairs unit, LFB 

Biomedicaments, Les Ulis, France.

Intravenous immunoglobulin (IVIg) is the standard 

(Level A for EFNS/PNS Guidelines 2010 and B for 

American Academy of Neurology 2012). In order 

to register their new 10% liquid IVIg (I10E) in MMN, 

LFB Biotechnologies is conducting a clinical trial 

comparing two IVIg (I10E versus Kiovi) in the main-

tenance treatment of MMN. This study is a phase III, 

European, multicenter, randomized, double-blind, 

active-comparator-controlled, cross-over, non-infe-

riority, efficacy and safety study (NCT01951924)3. I10E 

and Kiovig® are administered at the dose of 1 g/kg for 

1-3 days up to 2 g/kg for 2-5 days every 4 to 8 weeks 

diarrhoeal illness for 24 hours. He then woke over-

night with severe bilateral shoulder pain with bilateral 

numbness in the distribution of the lateral cutaneous 

nerves of the forearm and in a patch over the shoul-

ders, consistent with axillary nerve involvement. The 

following day he developed weakness lifting his hands 

above his head. The pain lasted around 2 weeks before 

resolving with analgesia. He did not have symptoms 

in the lower limbs, nor bowel or bladder disturbance. 

Examination revealed weakness in the right deltoid 

and supraspinatus, and left infraspinatus power was 

1/5. Reflexes were intact with downgoing plantar 

response. Pinprick was reduced in the distribution 

of the axillary and lateral cutaneous nerves of the 

forearms. Imaging displayed left supraspinatus and 

infraspinatus enhancement suggesting acute dener-

vation. Nerve conduction studies demonstrated a 

denervating process in both upper limbs. A diagnosis 

of bilateral brachial neuritis was made. Blood tests 

revealed a mildly deranged ALT. A very faint IgG kappa 

light chain was detected. Hepatitis serology revealed 

positive Hepatitis E IgM and IgG consistent with 

current Hepatitis E infection. This association between 

hepatitis E and brachial neuritis has been described 

in the literature with a study performed of 28 Cornish 

and 38 Dutch patients, where 10% of patients with 

brachial neuritis were found to have active Hepatitis 

E infection. Interestingly, as in this case, all of these 

patients presented with bilateral brachial neuritis.

PO1.17 COMPARATIVE STUDY ON FULMINANT 

AND SPORADIC GUILLAIN-BARRÉ SYNDROME IN 

NORTHEAST CHINA 

Wang Y, Zhang H-L. Department of Neurology, First 

Hospital of Jilin University, Changchun, China.

Guillain-Barré syndrome (GBS) is an immune-mediated 

disorder in the peripheral nervous system. Although 

GBS occurs sporadically in the general perspective, 

an outbreak of GBS with 20 fulminant cases occurred 

in Changchun, northeast of China, in 2007. We aim to 

compare the clinical manifestations of these patients 

with sporadic cases whereby identifying the distinct 

features of fulminant GBS. Eighty consecutive patients 

who were diagnosed with GBS in the Department of 

Neurology, the First Hospital of Jilin University in 2007 

were divided into 2 groups, i.e., the fulminant group 

(n=20) and the sporadic group (n=50). Results of 

clinical manifestations and laboratory investigations 

were compared to explore the kernel of differentia 

between the two groups. All the patients in the fulmi-

nant group had drunk raw water from the same well 

before the onset. Electrophysiological examinations 

revealed that acute motor axonal neuropathy was 

in 70% of patients in the fulminant group while only 

43% in the sporadic group. No significant difference of 

clinical features between the two groups was found. 

More cases in the fulminant group were male (male/

female ratio is 1.2:1 vs. 1.3:1). The mean concentra-

tions of protein in cerebrospinal fluid (CSF) were 0.50 

g/L and 1.32 g/L (p < 0.05), and albumino-cytologic 

dissociation appeared in 38% and 84% (p < 0.05) of 

the patients in the fulminant group and the sporadic 

group, respectively. The mean concentration of IgG 

in CSF was 87.79 mg/L for the fulminant group and 

241.57 mg/L for the sporadic group (p < 0.05). A higher 

ratio of patients with GBS presented with an axonal 

form. Patients with fulminant GBS had lower levels of 

protein and IgG in CSF. The albumino-cytologic disso-

ciation was also less often observed in patients with 

fulminant GBS. Fulminant and sporadic GBS manifests 

dissimilar characteristics.

PO1.18 RANDOMIZED, DOUBLE-BLIND, PLACEBO-

CONTROLLED STUDY TO INVESTIGATE THE EFFICACY, 

SAFETY AND TOLERABILITY OF TWO DIFFERENT DOSES 

OF IGPRO20 (SUBCUTANEOUS IMMUNOGLOBULIN) 

FOR THE TREATMENT OF CIDP: IGG DEPENDENCY AND 

RESTABILIZATION PHASE

van Schaik IN1, Bril V2, van Geloven N3, Hartung 

H-P4, Lewis RA5, Sobue G6, Durn B7, Lawo J-P7, 

Mielke O7, Cornblath DR8, Merkies ISJ9; on behalf 

of the PATH study group. 1Department of Neurology, 

Academic Medical Center, University of Amsterdam, 
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PO1 . 2 1  A COMPARAT IVE ,  DOUBLE-BL IND, 

RANDOMIZED, MULTICENTRE CLINICAL TRIAL TO 

ACCESS THE EFFICACY AND SAFETY OF CLAIRYG 

VS. TEGELINE IN MAINTENANCE TREATMENT 

OF CHRONIC INFLAMMATORY DEMYELINATING 

POLYRADICULONEUROPATHY (CIDP)

Pouget J1, Desnuelle C2, Antoine J-C3, Lacour A4, 

De Seze J5, Vial C6, Bébat-Millet A-L7, Cassereau J8, 

Adams D9, Solé G10, Péréon Y11, Corcia P12, Moreau 

T13, Genestet S14, Hufschmitt A15, Puget S16. 1Neuro-

muscular Diseases Department, University Hospital La 

Timone, Marseille, France; 2Neuro-muscular diseases 

Department, University Hospital L’Archet, Nice, France; 
3Neurology Department, University Hospital, Saint-

Etienne, France; 4Neurology Department, University 

Hospital, Lille, France; 5Neurology Department, 

University Hospital, Strasbourg, France; 6Neurology 

Department, University Hospital, Lyon, France; 
7Neurology Department, University Hospital, Rouen, 

France; 8Neurology Department, University Hospital, 

Angers, France; 9Neurology Department, University 

Hospital, Kremlin-Bicêtre, France; 10Neuro-muscular 

Department, University Hospital Pellegrin, Bordeaux, 

France; 11Neurology Department, University Hospital, 

Nantes, France; 12Neurology Department, University 

Hospital, Tours, France; 13Neurology Department, 

University Hospital, Dijon, France; 14Neurology 

Department, University Hospital, Brest, France; 
15Clinical Research Department, LFB Biotechnologies, 

Les Ulis, France; 16International Scientific Affairs Unit, 

LFB Biomedicaments, Les Ulis, France.

The European Federation of Neurological Societies 

(EFNS)/Peripheral Nerve Society (PNS) guidelines 

recommend the use of intravenous immunoglob-

ulin (IVIg) or corticosteroids as first line treatment 

in CIDP. The published clinical trials reporting the 

efficacy and safety of IVIg in CIDP showed hetero-

geneity concerning the number of included patients 

(from 7 to 118), the study population, the primary effi-

cacy endpoint, the duration of exposure to IVIg and 

IVIg regimen. LFB Biotechnologies has conducted a 

clinical trial in CIDP comparing a new 5% liquid IVIg 

(ClairYg®), with Tegeline®, another IVIg for which 

the efficacy in CIDP has already been demonstrated. 

The results will be published soon. Efficacy Primary 

Endpoints: 1) Proportion of patients with no relapse 

during the 6-month follow-up, i.e., whose adjusted 

INCAT disability score: a) remains at the same base-

line level or improves or b) increases by one point 

without change in CIDP treatment schedule. Efficacy 

Secondary Endpoints: 1) Proportion of patients whose 

adjusted INCAT disability score remains at the same 

level or improves during the 6-month follow-up; 2) 

Change in the patient’s CIDP treatment schedule, as 

defined in primary endpoint section; 3) Mean changes 

in INCAT disability score; 4) Mean changes in INCAT 

Sensory Sumscore (ISS); 5) Mean changes in Medical 

Research Council (MRC)-sumscore. Safety Endpoints: 

1) Number of treatment-emergent adverse events and 

the number of patients in both groups; 2) Changes in 

vital signs from before infusions to 20 minutes after 

infusions; 3) Changes in laboratory parameters from 

before to after IMP courses. This is the first clinical 

trial comparing the efficacy and safety of two IVIg in 

CIDP, ClairYg® to Tegeline®, in patients on mainte-

nance treatment for at least 6 months, and for whom 

the minimal efficient treatment schedule has been 

individually determined.

PO1.22 REDUCTION OF ISOAGGLUTININS IN 

INTRAVENOUS IMMUNOGLOBULIN BY ANTI-A DONOR 

SCREENING AND SPONTANEOUS REPORTING RATES 

OF HAEMOLYTIC REACTIONS WORLDWIDE

Shebl A1, Mallick A1, Fescharek R1, Patel G2, Hoefferer 

L3, Gabriel S4, Soop H3, Hubsch A3. 1CSL Behring 

GmbH, Marburg, Germany; 2CSL Behring, King of 

Prussia, PA, USA; 3CSL Behring AG, Berne, Switzerland; 
4CSL Limited, Parkville, Melbourne, Australia.

Haemolytic reactions in non-O blood group patients 

receiving high-dose intravenous immunoglobulin (IVIG) 

have been linked to anti-blood group A and B anti-

bodies (isoagglutinins) in the product. Isoagglutinins 

(±7 days), according to the scheme of the standard of 

care of MMN. Efficacy Endpoints: 1) Primary: Difference 

between I10E and Kiovig in the mean assessments 

of MMRC 10E sum score; 2) Secondary: Difference 

between I10E and Kiovig® in: a) MMRC 10 new sum 

score, b) Rasch built MMRC sum score (based on the 

10 muscles in the MMRC sum score), c) Grip strength 

with dynamometer in the most affected hand. 

Exploratory Endpoints: 1) Description of differences 

between I10E and Kiovig®: a) Change in MMN-Rasch-

built Overall Disability Scale (R-ODS), b) Total serum 

IgG trough levels, c) Drop in IgM anti-GM1 and anti-GM2 

antibodies levels, d) Change in hand-grip scores in 

the most affected hand. Safety Endpoints: 1) Adverse 

events (AEs), including serious adverse events (SAEs); 

2) Clinically significant changes from baseline in vital 

signs and laboratory tests. This is the first clinical trial 

comparing the efficacy and the safety of two IVIg in 

MMN (I10 versus Kiovig®), in patients on maintenance 

treatment. The exploratory study aims to address 

questions on additional outcomes (MMN R-ODS, SES), 

and the relevance of measuring serum IgG levels and 

IgM anti-GM1 and anti-GM2 antibody titers in the 

follow-up of MMN patients.

PO1.20 AN INTERNATIONAL, MULTICENTRE, EFFICACY 

AND SAFETY STUDY OF I10E/IQYMUNE IN INITIAL 

AND MAINTENANCE TREATMENT OF PATIENTS 

WITH CHRONIC INFLAMMATORY DEMYELINATING 

POLYRADICULONEUROPATHY (CIDP): PRISM STUDY

Nobile-Orazio E1, Hughes RAC2, Illa I3, Léger J-M4, 

Merkies ISJ5, Padua L6, Malyszczak W7, Puget S8. 
1Humanitas Clinical and Research Center, Milan 

University, Milan, Italy; 2MRC Centre for Neuromuscular 

Disease, National Hospital for Neurology and 

Neurosurgery, London, UK; 3Hospital Sant Pau, 

Universitat Autònoma Barcelona, Spain; 4University 

Hospital Pitié-Salpétrière, Paris, France; 5Maastricht 

University Medical Center, Maastricht & Spaarne 

Hospital, Maastricht/Hoofddorp, The Netherlands; 
6Universitario Agostino Gemelli, Roma, Italy; 7Clinical 

Research and Development, LFB Biotechnologies, Les 

Ulis, France; 8International Scientific Affairs Unit, LFB 

Biomedicaments, Les Ulis, France.

The EFNS/PNS Guideline 2010 recommends the use 

of IVIg (level A recommendation) or corticosteroids 

(level C recommendation) as a first line treatment 

in CIDP. For the maintenance treatment, if IVIg is 

effective in first-line, they can be continued until the 

maximum benefit has been achieved then the dose 

should be the lowest effective maintenance dose. 

LFB Biotechnologies is currently conducting a clin-

ical trial in CIDP with their new 10% liquid IVIg (I10E). 

The objective of this study is to provide confirma-

tory data on the efficacy and safety of I10E in the 

initial and maintenance treatment of CIDP over 21 

weeks. An extension study (PRISM-2) is also planned 

for accessing the efficacy of I10E administered at 

a reduced maintenance dose in sustaining CIDP 

response after an initial 6-month treatment. Efficacy 

Endpoints: 1) Primary: Responder rate at End of Study 

(EOS) visit (responders are defined as patients with 

a decrease ≥ 1 point in the adjusted INCAT disability 

score between baseline and EOS visit; 2) Secondary: 

a) Responder rate at 12 weeks, b) Time to response, 

c) Percentage of patients at 12 weeks and EOS visit 

with no change in CIDP treatment, d) Adjusted INCAT 

disability score. Exploratory Endpoints: 1) Biomarker 

study: a) Anti-contactin 1 and anti-neurofascin 155 

antibodies titers, b) B cell activating factor (BAFF) and 

complement components (C3 and C4 antigens, CH50), 

c) Serum total IgG trough levels. Safety Endpoints: 1) 

Treatment-emergent adverse events including serious 

adverse events; 2) Adverse events temporally asso-

ciated to infusion. This prospective open label study 

plans to assess the efficacy and safety of I10/IQYMUNE 

in the initial and maintenance treatment (during 18 

months) in patients with CIDP. It will also investigate 

for the presence of possible biomarkers of response 

to therapy and the utility of ancillatory investigation 

such as nerve ultrasonography and electrophysiology 

to assess response to therapy.
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USA; 3Grifols SSNA, Research Triangle Park, NC, USA; 
4University of North Carolina at Charlotte, Charlotte, 

NC, USA.

Real-world data from large sample populations 

comparing the different product characteristics of 

the available intravenous immunoglobulin (IVIG) ther-

apies are limited. This study describes the use of 

available IVIG products among insured CIDP patients 

in the US. Using 2010-2013 data from the Marketscan 

commercial claims database, we identified a cohort 

of treatment naïve CIDP patients. Study patients were 

required to have ≥ 2 ICD-9 diagnosis codes (357.81) for 

CIDP at least 90 days apart as well as 1 year pre and 

2 years post period. Patients were indexed on their 

first dose of IVIG therapy and divided into those who 

switched therapy after the index administration and 

those who did not. Charlson Comorbidity Indices (CCI) 

were calculated from baseline claims data prior to 

diagnosis for each treatment group. 151 CIDP patients 

initiating IVIG treatment were identified. Mean age was 

49.2 years with 53% of patients being male. Product 

specific comparisons of CCI scores for Gammagard 

and Gamunex were 1.68 and 1.64, respectively, while 

Privigen, Carimune and Flebogamma scores were all 

1.0. Gamunex was initiated most often (37%), followed 

by Gammagard (33%), Privigen (14%) and Flebogamma 

(7%). Product-specific switch rates showed Gamunex 

having a significantly lower proportion (p<0.001) of 

switchers at 9%, followed by Flebogamma (18%), 

Privigen (24%), and Gammagard (34%). Additionally, 

Gamunex along with Privigen had the highest prescrip-

tion fill rates. Analyses also showed that the majority 

(54%) of those patients who switched from their 

index medication, switched to Gamunex during the 

follow-up period. This real world US payer claims 

analysis assessing switch rates in naïve IVIG-treated 

CIDP patients showed that Gamunex had a signifi-

cantly lower switch rate than all other IVIG products. 

Further analyses need to be conducted to 1) explore 

the tolerability and outcomes among the different 

immunoglobulins; and 2) determine which factors 

contribute to patients switching IVIG therapies.

PO1.25 A NOVEL IGSC TREATMENT: DESIGN OF 

A PHASE 3 STUDY TO EVALUATE THE EFFICACY, 

SAFETY, AND TOLERABILITY OF RECOMBINANT 

H U M A N  H YA L U R O N I D A S E - FA C I L I TAT E D 

SUBCUTANEOUS IMMUNOGLOBULIN IN PATIENTS 

WITH CHRONIC INFLAMMATORY DEMYELINATING 

POLYRADICULONEUROPATHY

Sommer CL1, England J2, Jakobsen J3, Reeve R4, 

Gelmont D5. 1University of Würzburg, Würzburg, 

Germany; 2Louisiana State University School of 

Medicine, New Orleans, LA, USA; 3Department of 

Neurology, Rigshospitalet, Copenhagen, Denmark; 
4Quintiles Inc., Durham, NC, USA; 5Baxalta, Westlake 

Village, CA, USA.

CIDP is an acquired, immune-mediated, progressive or 

relapsing peripheral neuropathological condition with 

significant disease burden. Corticosteroids, plasma 

exchange, and intravenously-administered immu-

noglobulin (IVIG) are current treatment options with 

limitations (e.g., adverse events; time commitment). 

IGHy (HYQVIA®) is a subcutaneously-administered 

immunoglobulin that may be self-administered at 

rates, volumes, and frequencies similar to IVIG but 

with better systemic tolerability. The design of a 

Phase III, prospective, multicenter study for the 

evaluation of the efficacy, safety, and tolerability of 

IGHy as maintenance therapy to prevent relapse of 

neuromuscular disability and impairment in patients 

with CIDP is presented. Adults (N=174) with typical 

or atypical CIDP receiving stable IVIG for ≥3 months 

prior to screening will be randomized 1:1 to IGHy or 

placebo with rHuPH20 for 6 months. Treatment will be 

administered subcutaneously every 2, 3, and 4 weeks 

at the same monthly immunoglobulin dose (IGHy) (or 

matching infusion volume for placebo group) as the 

subject’s pre-enrollment IVIG treatment. Subjects 

who relapse during SC treatment will be provided 

IVIG to restore functional ability. The primary efficacy 

outcome measure is worsening of functional disa-

bility at study completion or last study visit, relative 

to pre-treatment baseline. Secondary/exploratory 

can be reduced by anti-A donor screening or by a 

specific immunoaffinity chromatography (IAC) step. 

However, the impact of such isoagglutinin reduc-

tion measures on haemolysis risk is unknown. We 

analysed the impact of anti-A donor screening on 

reporting rates of spontaneous reports of haemol-

ysis with an IVIG product (Privigen®, CSL Behring, 

Berne, Switzerland). From August 2013 to December 

2015, Privigen® was produced from donor-screened 

plasma (exclusion of 5% of donors with the highest 

anti-A titres). This decreased anti-A (and anti-B) anti-

bodies by one titre step. We compared the number 

of spontaneous case reports of haemolysis in the 

CSL Global Safety Database from February 2008 to 

July 2013 (before donor screening) with those from 

August 2013 to December 2015 (donor screening). The 

Standard MedDRA Query (SMQ) Haemolytic Disorders 

– Broad was used. The relative rate (cases/1000 kg 

sold) of overall haemolysis case reporting during these 

periods was calculated based on Privigen® estimated 

exposure figures. We observed a decrease in world-

wide reporting rates (cases/1000 kg sold) of about 

50.0% after introduction of donor screening. This 

analysis suggests that haemolysis reporting rates 

with IVIG therapy may be reduced by donor screening 

that eliminates 5% of plasma with the highest titres 

of anti-A antibodies. Research limitations include 

possible confounders, e.g., changes in IVIG prescribing 

practices, reliance on spontaneous reports that are 

subject to variability in reporting behaviours and/or 

lack of information. From October 2015, anti-A donor 

screening is being replaced with a specific immu-

noaffinity chromatography step in the Privigen® 

production process, which reduces isoagglutinins by 

2 to 3 titre steps and is expected to further reduce the 

reporting rates of haemolysis.

PO1.23 REAL WORLD USE OF PRIVIGEN® IN THE 

TREATMENT OF GUILLAIN-BARRÉ SYNDROME 

AND CHRONIC INFLAMMATORY DEMYELINATING 

POLYNEUROPATHY: RESULTS OF A RETROSPECTIVE 

OBSERVATIONAL STUDY

Watson D1, Martinez C2, Wallenhorst C2, Shebl A3, 

Mielke O3, Hubsch A4. 1CSL Behring LLC, King of 

Prussia, PA, USA; 2Institute for Epidemiology, Statistics 

and Informatics GmbH, Frankfurt, Germany; 3CSL 

Behring GmbH, Marburg, Germany; 4CSL Behring AG, 

Berne, Switzerland.

This study aimed to characterize the patient popula-

tion treated with an intravenous immunoglobulin (IVIG) 

product (Privigen®, CSL Behring, Berne, Switzerland) 

for Guillain-Barré syndrome (GBS) or chronic inflam-

matory demyelinating polyneuropathy (CIDP), and to 

gather data on the doses used in clinical practice. 

This was a retrospective, observational cohort study 

of in- and outpatients treated with Privigen® for GBS 

or CIDP between 2008 and 2012. Data were obtained 

from a large hospital database in the United States 

(Premier Research Services). A total of 646 patients 

were treated for GBS (991 treatment episodes) and 

367 for CIDP (1,663 episodes). Median patient age 

was 54 years for GBS and 63 years for CIDP. The 

most common comorbidities among patients with 

GBS and CIDP, respectively, were diabetes (23.2 and 

34.3%), chronic pulmonary disease (18.6 and 19.1%), 

cardio- and cerebrovascular disease (9.4 and 18.3%), 

neoplasia (9.1 and 8.4%), liver disease (6.8 and 6.5%), 

and renal disease (6.3 and 7.1%). Median Privigen® dose 

per episode was higher in patients with GBS (1.57 g/

kg) than in those with CIDP (0.65 g/kg). These results 

indicate that the patient population treated with IVIG 

(Privigen®) consists mainly of adults, including the 

elderly and those with significant comorbidities. As 

expected, higher IVIG doses were used in GBS (which 

requires high-dose acute treatment only) compared 

with CIDP (which can be managed with a high-dose 

initiation and a low-dose maintenance therapy).

PO1.24 SWITCHING PATTERNS IN PATIENTS WITH 

ICD-9 DIAGNOSED CIDP INITIATING IVIG TREATMENT

Guptill J1, Allen J2, Runken MC3, Noone J4, Zacherle 

E4, Blanchette C4. 1Duke University, Durham, NC, 

USA; 2University of Minnesota, Minneapolis, MN, 
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averaged 150 mL/week (range 50-305 mL/week), and 

average total infusion time per week was 2.8 hours 

(range 1.15-5 hours). Top local adverse events in the 

included swelling, redness, and soreness in 10-20% of 

infusions and most common systemic adverse events 

were malaise in 10% of infusions, followed by palpi-

tations, headache, fever, and mild elevation in blood 

pressure. One patient stopped SCIG at month 3 due 

to intolerable local skin reactions as well as eleva-

tion of liver enzymes. We conclude that training and 

self-infusion of SCIG appears to be feasible in patients 

with MMN even at the higher doses, and most patients 

are able tolerate local and systemic adverse events.

PO1.28 A COMPARATIVE ASSESSMENT OF IVIG 

THERAPY IN THE TREATMENT OF CIDP

Guptill J1, Allen J2, Runken MC3, Eaddy M4, Lunacsek 

O4. 1Duke University, Durham, NC, USA; 2University 

of Minnesota, Minneapolis, MN, USA; 3Grifols SSNA, 

Research Triangle Park, NC, USA; 4Xcenda Inc., Fort 

Mill, SC, USA.

Real-world data comparing treatment patterns and 

costs associated with available IVIG therapeutic 

options are limited. This study identified newly diag-

nosed CIDP patients initially treated with IVIG. Patients 

were followed for 2 years to assess their need for 

alternative treatment options, switching of IVIG ther-

apies, and associated costs from a US healthcare plan 

perspective. Patients with CIDP in the Pharmetrics 

Plus claims database between 1/1/10-6/30/12 were 

identified. Patients having at least 1 diagnosis code 

of CIDP and evidence of starting IVIG therapy were 

included. Patients were required to be ≥18 years old 

at diagnosis and have continuous eligibility for medical 

and pharmacy benefits ≥ 1 year prior to and 2 years 

post their initial diagnosis. Patients receiving any other 

CIDP treatments prior to their index IVIG therapy were 

excluded. Patients were placed into cohorts based 

on their index IVIG product. There were 326 patients 

meeting all inclusion criteria: mean age of 55.6, mean 

Charlson comorbidity index score 1.6, and 62% male. 

The most prescribed IVIg products were Gammagard 

Liquid (36%), Gamunex-C (34%) and then Carimune 

(10%) and Privigen (9%). Over the 2-year follow-up 

period, patients receiving Privigen were least likely 

to be prescribed a concomitant CIDP treatment 

(40%), followed by Gamunex-C (48%), Carimune (52%) 

and Gammagard Liquid (52%). Patients receiving 

Gamunex-C were least likely to be switched to another 

IVIG (8%), followed by Gammagard (25%), Privigen 

(30%) and Carimune (42%). Two year follow-up CIDP-

specific costs were lowest for Carimune ($105,658), 

followed by Gamunex-C ($129,290), Privigen ($134,070) 

and Gammagard Liquid ($168,858). This real-world 

comparison of IVIG utilization in CIDP patients indi-

cated that there are substantial differences in costs, 

switching rates, and use of concomitant CIDP therapy 

across commercially available IVIG products. These 

contrasting costs may be related to manufacturing 

differences between products thereby impacting the 

tolerability, efficacy, and occurrence of adverse events.

PO1.29 AN EXTENDED VIEW OF TREATMENT PATTERNS 

IN CIDP

Allen J1, Guptill J2, Runken MC3, Eaddy M4, Lunacsek 

O4. 1University of Minnesota, Minneapolis, MN, USA; 
2Duke University, Durham, NC, USA; 3Grifols SSNA, 

Research Triangle Park, NC, USA; 4Xcenda Inc., Fort 

Mill, SC, USA.

Real-world treatment patterns in chronic inflamma-

tory demyelinating polyneuropathy (CIDP) are largely 

unknown. Treatment-naïve patients were identified 

from the PharMetrics Plus database with ≥2 CIDP 

diagnoses ≥90 days apart or ≥1 CIDP diagnosis and a 

CIDP-related treatment between January 1, 2010 and 

June 30, 2012. Study patients required continuous 

eligibility for medical and pharmacy benefits at least 

1 year prior and 2 years post their initial diagnosis. 

Patients who received intravenous immunoglobulin 

(IVIG) for reasons other than CIDP were excluded. 

Steroid, immunotherapy (IM), and IVIG therapy expo-

sure were evaluated over the 2-year follow-up period. 

outcome measures include time to relapse, activities 

of daily living, hand grip strength, muscle strength, 

quality of life, health resource utilization, and treat-

ment satisfaction. IGHy may provide an alternative 

maintenance treatment option enabling self-admin-

istration of a full therapeutic dose every 2-4 weeks 

in patients with CIDP. Enrollment of patients into this 

Phase III study is ongoing.

PO1.26 SUBCUTANEOUS VERSUS INTRAVENOUS 

IMMUNOGLOBULIN IN DRUG-NAÏVE PATIENTS 

WITH CHRONIC INFLAMMATORY DEMYELINATING 

POLYNEUROPATHY (CIDP): A RANDOMIZED, SINGLE-

BLIND, CROSS-OVER TRIAL

Markvardsen L1, Sindrup S2, Christiansen I3, Jakobsen 

J3, Andersen H1. 1Department of Neurology, Aarhus 

University Hospital, Aarhus, Denmark; 2Department 

of Neurology, Odense University Hospital, Odense, 

Denmark; 3Department of Neurology, Rigshospitalet, 

Copenhagen, Denmark.

Subcutaneous immunoglobulin (SCIG) is effective for 

maintaining muscle strength in patients with CIDP 

known to respond to intravenous immunoglobulin 

(IVIG). However, in drug-naïve patients with CIDP it 

is unknown whether SCIG has similar effect as IVIG. 

In this study we aimed to evaluate whether SCIG 

is able to improve muscle strength in drug-naïve 

patients with CIDP. Secondly, we evaluated whether 

the time to effect is different from IVIG. We hypoth-

esize that the change in muscle strength will be 

similar for the two treatment regimens, but improve-

ment in muscle strength will be seen earlier during 

treatment with IVIG as compared to SCIG. Twenty 

patients fulfilling the EFNS/PNS criteria for CIDP are 

included. They are randomized to receive either SCIG 

(20% HIZENTRA®) 0.4 gm/kg BW/week for 5 weeks 

or IVIG (10% PRIVIGEN®) 0.4 gm/kg BW/day for 5 

days. After 10 weeks follow-up all patients receive 

the opposite treatment and are followed for another 

10 weeks. All participants are evaluated at baseline 

and after 2, 5, 10, 12, 15 and 20 weeks. The primary 

outcome is change in muscle strength evaluated by 

isokinetic dynamometry in four pre-defined and weak-

ened muscle groups. Secondary outcomes are muscle 

strength evaluated by Medical Council Research 

(MRC) score, grip strength, 40-meter-walking test, 

9-hole-peg test, and the Overall Disability Sum Score 

(ODSS). Plasma Immunoglobulin G levels are meas-

ured at every visit. Results are pending in April 2016 

and will be presented. This study addresses whether 

SCIG is effective in drug-naïve CIDP patients.

PO1.27 HIGH-DOSE SUBCUTANEOUS IMMUNO-

GLOBULIN INFUSION CONSIDERATIONS IN PATIENTS 

WITH INFLAMMATORY NEUROPATHIES

Katzberg H1, Rasutis V2, Bril V1. 1University of Toronto, 

Toronto, Ontario, Canada; 2University Health Network, 

Toronto, Ontario, Canada.

Subcutaneous immunoglobulin (SCIG) has been 

increasingly used in patients with immune neuropa-

thies at doses which have not previously not been 

tested in patients with primary immune deficiency or 

other immune conditions. The goal of this study is 

to describe the training requirements, adverse event 

profile and infusion considerations of high-dose SCIG 

treatment in patients with immune neuropathies. 

Patients with multi-focal motor neuropathy (MMN) 

were those enrolled in a recent open-label, single 

center trial with 20% SCIG (Hizentra, CSL Behring). 

SCIG dose was calculated by multiplying by 1.53 as 

per product monograph in patients receiving less than 

2 grams/kilogram/month. A total of 26 patients were 

screened, of which 15 patients aged 31-82 received 

0.3 to 2 g/kg/month of SCIG for 3-24 months. Reasons 

to decline SCIG were needle phobia, home support 

and limited time to go through training. Two to three 

clinic visits were required for training, ranging from 

2-3 hours. Five of twelve patients involved support 

persons during training. Eleven of 15 patients infused 

in the abdomen, of whom 3 patients chose to rotate 

sites to the thighs also. The remaining 4 patients 

infused primarily in the thighs. Total infusion volume 
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assignment based on observed baseline character-

istics. This practice is widely used in both Multiple 

Sclerosis and Stroke communities, within large obser-

vational cohorts, to compare treatment efficacies in 

situations where RCTs are not feasible. Within the 

inflammatory nerve disorder community, we have 

the International Guillain-Barré Observational Study 

(IGOS), which gives us the opportunity to compare 

different treatment strategies and their impact on 

clinical outcomes, using a propensity scoring model. 

Using data from IGOS we can construct a model 

that will allow comparisons between different treat-

ment groups and outcomes. We propose taking 30 

cases from the Glasgow cohort and propensity score 

matching them based on: gender, age, mEGOS, base-

line GBS disability score and stratifying them by 

treatment group. We will then propensity score match 

them to untreated cohorts within the IGOS database 

and statistically compare the differences in outcome. 

To validate, we aim to use data from previously 

published IVIg trials to create a propensity-matched 

arm from their control population to ensure the 

outcomes have a statistically similar profile. Alongside 

this element we also have the opportunity to look 

at how we can support treatment trials within the 

framework of IGOS, using propensity modelling. Due 

to the small numbers of patients, and often-complex 

co-morbidities in GBS cohorts, performing RCTs can 

often be challenging. Enveloping small open label 

trials into IGOS, with matched outcome scoring and 

visit schedules, offers us the opportunity of using IGOS 

as the “placebo arm”. Whilst this will not replace large 

RCTs for regulatory authority approvals it does offer 

a way of introducing novel therapies, and augmenting 

the information gleaned from open label patients with 

case controls.

PO1.32 SPECIFIC FINDINGS OF ULTRASONOGRAPHY IN 

CARPAL TUNNEL SYNDROME

Sekiguchi Ya. Department of Orthopaedic Surgery, 

Fukushima Medical University School of Medicine, 

Fukushima, Japan.

Ultrasonography can be used to detect anatomic 

changes in carpal tunnel syndrome (CTS). The purpose 

of this study was to determine the most suitable 

finding for diagnosis of CTS by ultrasonography. A 

total of 40 wrists of 25 patients with nerve conduc-

tion study (NCS) proven CTS, along with 36 wrists of 

24 controls whose age and gender were matched 

with the patients, were evaluated with ultrasonog-

raphy. We measured the distance of transverse carpal 

ligament (dtCTL), the median nerve’s cross-sectional 

area (CSA) and the carpal tunnel cross-section area 

(CTA). The correlation between these ultrasonographic 

measurements, NCS severity and duration of clinical 

CTS symptoms was analyzed. The CSA was signif-

icantly higher in the CTS group, relative to control 

(mean, 13mm2 vs. 7mm2). Quantitative assessment 

of the median nerve provided an accurate diagnostic 

test (sensitivity, 82%; specificity, 97%), with an area 

larger than 9 mm being highly predictive of CTS. We 

conclude that the results of ultrasonography are reli-

able, and that the diagnosis of CTS can be established 

on the basis of ultrasonographic findings.

PO1 .33  PHARMACOKINET IC  AND CL IN ICAL 

RESPONSE OF SUBCUTANEOUS VS. INTRAVENOUS 

IMMUNOGLOBULIN IN CIDP

Peci E, Merola A, Romagnolo A, Rosso M, Lopiano L, 

Cocito D. Department of Neuroscience, University of 

Torino, Torino, Italy.

Subcutaneous immunoglobulin (SCIg) represents an 

effective alternative to intravenous immunoglobulin 

(IVIg) for CIDP. The two routes of therapy administra-

tion are associated with distinctive pharmacological 

profile, possibly resulting in different clinical effi-

cacy. We compared the pharmacokinetic data of 8 

CIDP patients shifted from monthly IVIg to weekly 

SCIg administrations, evaluating possible correlations 

between clinical response and IgG plasma levels. 

Patients were evaluated using the INCAT and MRC 

scores; Martin vigorimeter test was used as a measure 

of clinical fluctuation. The IgG plasma levels ranged 

There were 1,233 patients meeting inclusion criteria; 

mean age was 54.6 years, mean Charlson comorbidity 

index score was 1.6, and 53.4% were male. During the 

study period 48% of patients received steroid therapy 

only, 13% IVIG only, 2% IM only, 18% IVIG and/or steroid 

and/or IM, and 5% IM and steroid; 15% of patients 

received no treatment. Steroid-treated patients, alone 

or in combination with other treatments, were younger 

than patients without steroid use (52.5 vs. 58.3 years) 

while patients receiving no treatment were oldest 

(58.9 years). Overall, patients were treated within 4.9 

months of diagnosis. Patients receiving IVIG and/or 

steroid and/or IM were treated earliest (1.4 months) 

compared to IM and steroid (3.4 months), IM only 

(4.4 months), and steroid only (7.1 months). In this US 

claims database analysis of treatment-naïve patients 

with a new ICD-9 CIDP diagnosis code, steroids were 

the most often prescribed therapy, either alone or 

in combination. IVIG was utilized in only 30% of the 

population and was usually initiated within 2 months 

of diagnosis.

PO1.30 OPTIMAL TREATMENT IN CIDP (OPTIC PROT-

OCOL): COMBINED INTRAVENOUS IMMUNOGLOBULIN 

AND METHYLPREDNISOLONE AS INDUCTION 

TREATMENT

Eftimov F1, Adrichem M1, Hadden RDM2, van Schaik 

IN1. 1Department of Neurology, Academic Medical 

Center, Amsterdam, The Netherlands; 2King’s College 

Hospital, London, UK.

Intravenous immunoglobulin (IVIg) and pulsed corti-

costeroids are both efficacious in CIDP. There is no 

first choice for initial treatment as each treatment 

has its own specific advantages. IVIg has a fast mode 

of action normally leading to improvement within 6 

weeks of treatment in most responders. An important 

advantage of corticosteroids is that long-term remis-

sion, defined as sustained improvement after stopping 

treatment, is achieved in a considerable number of 

patients. As fast improvement and long-term remis-

sions can both be regarded as equally important, we 

hypothesized that combining IVIg and pulsed corti-

costeroids leads to a higher rate of improvement, 

faster improvement and more frequent long-term 

remission in CIDP compared to treatment with IVIg 

or corticosteroids alone. We started a prospec-

tive open-label uncontrolled feasibility study with a 

convenience sample of 20 probable or definite CIDP 

patients according to the EFNS/PNS criteria. Patients 

are treated with 3-weekly pulses of IVIg (2 g/kg in 

first week followed by 1 g/kg) and 1000 mg intrave-

nous methylprednisolone (IVMP) during an 18-week 

period. Primary outcome is the number of patients 

in remission at 1 year after start of treatment. So far, 

six patients completed treatment according to the 

OPTIC protocol. All patients improved to a level that 

further treatment was regarded unnecessary. During 

a median follow-up of four months, four patients are 

currently in remission, 1 experienced a relapse and 

1 died from a cause unrelated to CIDP or treatment. 

Another six patients are currently being treated. 

One elderly patient with a history of coronary artery 

disease discontinued treatment due to myocardial 

infarction. In all other patients treatment resulted in 

no or only minor adverse events that did not require 

discontinuation of treatment.

PO1.31 EVALUATING TREATMENT EFFECTS ON 

OUTCOME POST GUILLAIN-BARRÉ SYNDROME USING 

PROPENSITY MODELLING IN THE IGOS COHORT

Davidson A1, Chavada G2, van den Berg B3, Jacobs 

BC4, Willison HJ1. 1Institute of Infection, Immunity 

and Inflammation, University of Glasgow, Glasgow, UK; 
2Department of Neurology, Institute of Neurological 

Sciences, Glasgow, UK; 3Department of Neurology, 

Erasmus Medical Centre, Rotterdam, The Netherlands; 
4Department of Neurology and Immunology, Erasmus 

Medical Centre, Rotterdam, The Netherlands.

Propensity modelling is a statistical method that 

aims to remove bias from observational data to 

allow comparisons between cohorts. In principle, it 

matches groups to align the probability of treatment 
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Main challenges in the treatment of CIDP include a 

heterogeneous treatment response in affected individ-

uals as well as a lack of surrogate markers to predict 

response and/or disease activity. In addition, many 

therapies for CIDP are costly and limited in countries 

with restricted resources. Therefore, CIDP represents 

a significant burden for affected individuals as well 

as for national health care systems worldwide. In 

response to a call of the Indian-European multilat-

eral research program INNO INDIGO, an international 

research consortium of three partners in Germany, 

India and Norway was established in 2015. This 

“Initiative for development of biomarkers in immune 

neuropathies (IDOBIN)” aims to deliver an informa-

tive and integrated research program to develop novel 

biomarkers for CIDP. IDOBIN will be carried out as a 

prospective observational international multi-center 

study in the three participating countries including 80 

patients with CIDP. In the initial step, clinical data will 

be collected by establishing a standardized database 

on clinic features, treatment, diagnostic and electro-

physiology. Furthermore, serum samples and PBMC 

will be collected with the aim to identify novel body 

fluid biomarkers. Candidate biomarkers will be subse-

quently validated in patients’ populations from the 

three countries in two different geographical regions. 

The ultimate goal of IDOBIN is to improve the clin-

ical management and treatment of CIDP patients in 

Europe and India. IDOBIN is funded by the EU-India 

transnational program INNO INDIGO as part of the 

European research area net (ERA-Net).

PO1.36 EARLY INTRAVENOUS IMMUNOGLOBULIN 

TREATMENT IN PARANEOPLASTIC NEURONOPATHIES: 

INSIGHTS FROM THE LASON TRIAL

Berzero G1, Karantoni E1, Dehais C1, Ducray F2, De 

Seze J3, Camdessanché J-P4, Antoine J-C4, Honnorat 

J2, Delattre J-Y1, Psimaras D1. 1Service de Neurologie 

Mazarin, AP-HP, Pitié-Salpetrière, Paris, France; 
2Service de Neurologie B, Hospices Civils, Hôpital 

Neurologique Pierre Wertheimer, Lyon, France; 3Service 

de Neurologie, Hôpital Civil, Strasbourg, France; 

4Service de Neurologie, Saint-Etienne CHU, Hôpital 

Nord, France.

Paraneoplastic neurological syndromes (PNS) are 

immune-mediated complications of systemic cancer 

that could affect the central and/or the peripheral 

nervous system. The rarity of the disorder hampers the 

realization of prospective studies, and treatment strat-

egies mostly rely on retrospective reports. We designed 

a prospective, multicentric, open-label, non-compar-

ative, phase II clinical trial to evaluate the efficacy of 

early IVIg treatment in patients with PNS and well-char-

acterized onconeural antibodies. A total of 17 patients 

were enrolled between November 2013 and December 

2015. Patients received 3 monthly infusions of IVIg 2 g/

kg (PRIVIGEN®), following which the primary endpoint 

(mRS at 3 months) was evaluated. Patients showing 

functional stability or improvement received 3 supple-

mentary IVIg infusions, while patients showing clinical 

deterioration discontinued IVIg treatment. Fourteen 

of the 17 patients had peripheral neuropathy, which 

was isolated in 9 and associated to CNS dysfunc-

tion in five. Sensory neuronopathy was present in 9 

cases, motor neuronopathy in one and sensory-motor 

in 4. Two patients had an associated Lambert-Eaton 

myasthenic syndrome. ENMG showed a moderate 

to severe axonal neuropathy in all patients. Twelve 

patients had anti-Hu antobodies, 1 anti-CV2 anti 1 anti-

Yo. Twelve patients had an associated tumor, which 

was a small-cell lung cancer in nine. Mean delay from 

neurological onset to the start of IVIg treatment was 2.8 

months. Nine patients concomitantly received antitu-

moral treatments. At 3 months, 2 patients improved, 

6 patients stabilized and 3 patients deteriorated. In 

conclusion, neuropathies are a frequent affection in 

patients with PNS. IVIg treatment was in general well 

tolerated, and only one patient had serious cutaneous 

toxicity. Our series shows slight better outcomes 

compared to previous studies, with a higher propor-

tion of patients improving. This could be the result of 

both the earlier IVIg administration in our series and 

the general advances in cancer treatment, allowing a 

faster achievement of tumor remission.

from 10.42±3.72 mg/ml to 40.75±9.18 mg/ml during 

IVIg. After the shift to SCIg the IgG plasma concentra-

tion showed an initial gradual decline from 18.93±4.62 

mg/ml to 12.75±6.17 mg/ml in the first three months of 

therapy (p=0.025), followed by a progressive increase 

to 20.64±5.39 mg/ml between the third and the sixth 

month (p=0.012). At T6 the IgG plasma levels were 98.1% 

higher than IVIg pre-infusion values (p=0.012), but 50.7% 

lower than values collected during IVIg plasmatic peaks 

(p=0.001). Only minimal changes were observed in the 

clinical outcomes: MRC (p=0.209), INCAT (p=0.921) and 

handgrip strength (p=0.121). There was a difference of 

8.49±6.00 kPa in maximal vs. minimal handgrip strength 

during IVIg treatment (T-1→T1), while a moderately lower 

extent of fluctuations (3.13±1.95 kPa) was observed 

during SCIg, suggesting a trend towards a reduction in 

the severity of “wear-off” (p:0.096). Our study is the first 

reporting a “V-shaped” fluctuation of IgG levels after 

the start of SCIg, possibly explaining the rate of drop-

outs during the first months of SCIg therapy reported 

in previous studies. SCIg may require several months 

before achieving stable plasma concentrations due to: 

a) different catabolic pathways; b) gradual release of 

SCIg from subcutaneous tissue; c) need of a gradual 

reassessment of IgG clearance mechanisms, which 

might be overexpressed in response to repeated IVIg 

administrations.

P O 1 . 3 4  D O S E  R E S P O N S E  T R I A L  O F  I V 

IMMUNOGLOBULIN IN CIDP (DRIP STUDY)

Kuitwaard K1, Vrancken A2, Brusse E1, Eftimov 

F3, Notermans N2, van der Kooi A3, Merkies ISJ4, 

Voermans N5, Wirtz P6, Jacobs BC1, van Doorn PA1. 
1Erasmus MC, Rotterdam, The Netherlands; 2UMC 

Utrecht, Utrecht, The Netherlands; 3AMC, Amsterdam, 

The Netherlands; 4University Medical Centre, 

Maastricht, The Netherlands; 5Radboud University 

Medical Centre, Nijmegen, The Netherlands; 6Haga 

Teaching Hospital, Hague, The Netherlands.

Patients with CIDP receive highly variable maintenance 

treatment with IVIg and at present it is unknown which 

regimen is optimal. High peak levels of serum IgG may 

not be needed to reach a stable clinical situation. More 

frequent dosing of IVIg leads to more stable IgG levels 

and higher trough levels which may result in better 

clinical efficacy and less systemic side-effects. The 

main objective is to investigate whether high frequency 

low dosage IVIg treatment is more effective than low 

frequency high dosage as maintenance treatment for 

CIDP. Hand grip strength (Vigorimeter) will be used as 

the primary outcome measure and obtained just before 

every infusion (mean of both hands). A difference of > 

8 kPa in the mean of the 4 Vigorimeter changes from 

baseline (or wash-out) in favour of the group treated 

with half the dosage and interval as compared with the 

other group is considered a clinically relevant improve-

ment. Changes in the R-ODS, R-FSS, and SF-36 and 

the occurrence of side effects are used as secondary 

outcome measures. The DRIP study is a double-blind 

randomised controlled cross-over intervention study. 

IVIg dependent CIDP patients receiving a stable dose 

and interval of IVIg (Kiovig) are randomised. One group 

is treated with half their normal dosage of IVIg (with 

placebo added to maintain the total volume) at half 

their interval (double their frequency). The other group 

is treated with their normal dosage and interval of IVIg 

followed by a placebo (albumin 0.5%) infusion. After a 

wash-out phase (2 infusions), patients cross-over to 

the other treatment group. To demonstrate a clinically 

relevant difference in vigorimeter, at least 15 patients 

are required who complete both treatment arms 

(two-sided alpha 0.05, power ≥ 80%). Ten patients have 

been included so far, of whom 7 have completed the 

full trial. Results will be expected in 2017.

PO1.35 INITIATIVE FOR DEVELOPMENT OF BIOMARKERS 

IN IMMUNE NEUROPATHIES (IDOBIN)

Bobylev I1, Mehndiratta MM2, Vedeler CA3, Lehmann 

HC1. 1Department of Neurology, University Hospital 

Cologne, Cologne, Germany; 2Department of 

Neurology, Janakpuri Superspeciality Hospital, New 

Delhi, India; 3Department of Neurology, Haukeland 

University Hospital, Bergen, Norway.
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of SC-administered fluids and drugs. Volumes up to 

600 mL can be delivered via a single SC infusion site, 

with infusion rates up to 300 mL/hour/site that are 

~10- to 15-fold higher and volumes/site that are 20- 

to 30-fold larger than conventional SCIG. IGHy may 

present an alternative treatment option for NMDs 

relative to conventional SCIG, enabling self-admin-

istration of a full monthly therapeutic dose utilizing 

1-2 infusion sites. The efficacy, safety, and tolerability 

of IGHy are being investigated in chronic inflamma-

tory demyelinating polyradiculoneuropathy within an 

ongoing phase 3 trial.

PO1.39 CHARACTERISTICS DEVELOPMENT OF A NEW 

IVIG (I10E): THE QUALITY BY DESIGN APPROACH (QBD)

Paolantonacci P1, Decoupade C1, Appourchaux 

P2, Michalski C2, Ouaja R3, Cissé OA3, Burlot L1. 
1Biopharmaceutical Development Department, 
2Industrial Department, LFB Biotechnologies, Les 

Ulis, France; 3Global Scientific Affairs Unit, GMS, LFB 

Biomedicaments, Les Ulis, France.

QbD in pharmaceuticals involves designing and devel-

oping pharmaceutical formulation and manufacturing 

process to help ensure product quality. It is the latest 

standard of quality recommended by the FDA and the 

EMA since 2009. This approach was adopted by LFB 

in order to ensure a better quality of their IvIG for the 

patients and to offer a product that meets current 

regulatory requirements. The process development of 

our IvIG was focused on obtaining a high purity product 

with a favorable safety profile by removing targeted 

unwanted accompanying proteins. More precisely, 

the development of the I10 purification process was 

mainly driven by five key objectives that were part 

of the I10 Quality Target Product Profile (QTPP): 1) 

Removal of activated coagulation factors to reduce the 

risk of thrombogenic adverse events; 2) Removal of IgA 

to avoid immune responses in patients deficient in 

IgA; 3) Removal of Anti-A and Anti-B haemagglutinins 

to avoid adverse events in patients of blood groups A, 

B or AB; 4) Reduction of aggregates to avoid adverse 

events through complement activation; 5) Reduction 

of potential adventitious and non-adventitious agents. 

Three purification steps by precipitation or chroma-

tography and two dedicated viral removal steps were 

specifically developed to reach these objectives. The 

sequence of these unit operations forms the core I10 

purification process, called IGNG (ImmunoGlobulin 

New Generation) Process. This process is also used 

for the 5% liquid human normal immunoglobulin for 

intravenous administration of LFB Biomedicaments 

marketed in France since 2010. This product has the 

same purity profile as I10, only product concentration 

and formulation differ.

PO1.40 RESULTS OF BLOOD ROUTINE EXAMINATION 

CORRELATED WITH DISEASE SEVERITY AND SHORT-

TERM PROGNOSIS OF GUILLAIN-BARRÉ SYNDROME

Wang Y1, Zhang H-L1,2. 1Department of Neurology, 
2Neuroscience Center, the First Hospital of Jilin 

University, Changchun, China.

The activation and proliferation of immune cells are 

proven to contribute to the development of Guillain-

Barré syndrome (GBS). Thus, we retrospectively 

explored the association between the results of blood 

routine examination and the clinical features of GBS 

patients, aiming at addressing the importance of blood 

routine examination to predict the disease course of 

GBS. 519 consecutive patients, who were diagnosed as 

GBS in our hospital from 2003 to 2013, were enrolled in 

the study. Blood was drawn immediately at admission, 

and clinical data were collected. Significantly elevated 

levels of white blood cells (WBCs) were noted in GBS 

patients with antecedent infection, cranial nerve 

involvement, glossopharyngeal nerve and vagus nerve 

deficits, autonomic nerve dysfunction, dyspnea and 

ventilator dependence compared to patients without 

these features (*109/L, 9.2, 9.6, 10.0, 9.6, 10.5, 12.2 

vs. 8.4, 8.4, 8.5, 8.2, 8.4, 8.5; p<0.05). GBS patients 

suffering sensory deficits had significantly lower levels 

of WBCs (*109/L, 8.2 vs. 9.5, p<0.05). It was found that 

reduced lymphocyte proportion occurred in patients 

PO1.37 A NOVEL APPROACH TO CLINICAL TRIAL DESIGN 

USING INTRATHECAL DELIVERY OF MESENCHYMAL 

STEM CELLS IN PATIENTS WITH AMYOTROPHIC 

LATERAL SCLEROSIS

Windebank AJ, Staff NP, Madigan N, Dietz A, 

Gastineau D. Mayo Clinic College of Medicine, 

Rochester, MN, USA.

The first negative treatment trials for amyotrophic 

lateral sclerosis (ALS) were published in 1940. Since 

then, dozens of negative human trials have been 

reported in spite of successful treatment in in vitro 

and in vivo model systems. It can be concluded that 

the usual paradigm for developing novel therapeu-

tics has been unsuccessful. We propose a new stem 

cell-based approach to developing ALS therapeutics. 

Mesenchymal stem cells (MSCs) occupy a self-ther-

apeutic niche in humans. The cells reside in most 

tissues adjacent to blood vessels. Ready sources of 

cells include bone marrow (BM) and adipose tissue 

(AT). Cells mobilize in response to many different 

types of tissue injury and appear to promote a healing 

response modulated by more than 100 secreted or 

exosomally delivered trophic factors, cytokines, micro-

RNAs and other biological molecules. Seven years ago 

we proposed that intrathecal delivery of autologous 

MSCs should be tested for safety in animal models 

and then for efficacy in patients with ALS rather than 

in animal models of the disease. With appropriate 

regulatory approval we have treated 44 patients with 

intrathecal (IT) autologous BM and AT-derived MSCs. 

Across a broad range of single and multiple doses 

there was an excellent safety profile. Within these 

safety trials a subgroup of patients reported stability 

or improvement of symptoms. The numbers of 

responders and extent of response demonstrate that 

standard, double-blind placebo-controlled trials will 

require 4-600 patients per trial. This is neither finan-

cially nor practically possible. It is also very difficult 

to enroll and blind patients in IT-MSC trials. We now 

propose an adaptive trial design which combines use 

of database controls, detailed phenotyping of patients 

and an established measure of response (ALS-FRS-R). 

Detailed molecular and cellular phenotyping of 

patients and cells, combined with biomarker devel-

opment within these trials may reveal novel therapy 

components produced by the cells.

PO1 .38  MECHANISM OF HYALURONIDASE-

FACILITATED SCIG ALLOWING INVESTIGATIONS IN 

NEUROMUSCULAR DISORDERS

Rabbat CJ1, Chettiath T1, Noel M2, Petermann R3, 

Berner T1. 1Baxalta US, Inc., Bannockburn, IL, USA; 
2Baxalta Canada, Mississauga, Ontario, Canada; 
3Baxalta, Staines, UK.

Intravenously-administered immunoglobulin (IVIG) is 

utilized for the treatment of neuromuscular disorders 

(NMDs) and has a risk for systemic adverse reactions 

[AR], requires venous access with significant time 

commitment for infusions that impact a patient’s 

overall burden of treatment. Studies have described 

self-administered subcutaneous (SC) immunoglob-

ulin therapy (SCIG) as similarly efficacious to IVIG 

in NMDs. In spite of the advantages of self-admin-

istered SCIG (e.g., flexibility to schedule, lower risk 

for systemic ARs), SCIG is not widely utilized to treat 

NMDs. While immunoglobulin (Ig) doses for the treat-

ment of primary immunodeficiency (PIDD) range from 

0.3-0.6 g/kg/month, dosing for NMDs is 3 to 4 times 

larger. The limitation associated with administering 

larger doses via SC route is related to hyaluronan, a 

gel-like substance that fills the space between the 

structural components of the extracellular matrix of 

the SC tissue. It causes resistance to bulk fluid flow 

restricting the volume of Ig that can be administered 

in a single site. This volume restriction necessi-

tates multiple infusion sites (needle sticks) and an 

increased frequency of administration to achieve 

therapeutic dosage requirements. HYQVIA® (IGHy) is 

a hyaluronidase-facilitated SCIG formulation that may 

be self-administered at rates, volumes, and frequen-

cies similar to IVIG. The enzyme rHuPH20 causes a 

local transient increase in dispersion and absorption 
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eight such cases were found from the GBS database of 

Dong-A University Neuroimmunology Team (DAUNIT). 

Three patients were men and five were women. Seven 

out of eight had preceding history of watery diarrhea. 

All had characteristic finger drop pattern of weak-

ness with relatively sparing finger flexors. In the finger 

extensor group, metacarpophalangeal joints weakness 

was more prominent than distal or proximal inter-

phalangeal joints. Anti-ganglioside antibody study 

including complex with phosphatidic acid showed 

the pattern of AMAN immunology. C. jejuni serology 

was highly positive in 5 and borderline in 2 cases. 

Electrophysiological study was similar with AMAN but 

posterior interosseous nerve group of upper arm was 

involved more severely. Limb MRI revealed unevenly 

distributed multifocal denervation signals in arms and 

legs. Muscles innervated by posterior interosseous 

nerve were most prominent in serial imaging studies. 

These findings indicate that pathogenic process is not 

distributed evenly in some cases of AMAN. We suggest 

these patients as acute multifocal motor neuropathy 

variant of AMAN, though further pathologic investiga-

tion will be needed in the future.

PO1.43 THE FRANCOPHONE DATABASE FOR 

PERIPHERAL NEUROPATHIES

Antoine J-C1, Magy L2, Adams D3, Attarian S4, Funalot 

B5, Lemasson G6, Nicolas G7, Pereon Y8, Delmont E4, 

Kuntzer T9, Viala K10, Créange A5. 1University Hospital 

of Saint-Etienne, Saint-Etienne, France; 2University 

Hospital of Limoges, Limoges, France; 3University 

Hospital of Bicêtre, Bicêtre, France; 4University Hospital 

of Marseille, Marseille, France; 5University Hospital 

Henri Mondor, Creteil, France; 6University Hospital 

of Bordeaux, Bordeaux, France; 7University Hospital 

Raymond Poincaré, Garches, France; 8University 

Hospital of Nantes, Nantes, France; 9University 

Hospital of Lausanne, Lausanne, Switzerland; 10Hôpital 

Universitaire Pitié-Salpêtrière, Paris, France.

In November 2012 the Francophone Peripheral Nerve 

Society launched a project of database for peripheral 

neuropathies which could be used in the French 

Network of Reference Centers for Neuromuscular 

Diseases (FILNEMUS). This database is now built and is 

currently under diffusion in FILNEMUS. To help imple-

mentation, the database is conceived as a patient’s 

file. Implementing the file implements the database. 

The database is supported by a secured web appli-

cation using open source software accessible from 

any media on hospital networks. Anonymized data are 

exported to a central server for research purposes. 

This database is intended to collect clinical, electro-

physiological, pathological, biological, radiological and 

therapeutic data on the different forms of neuropa-

thies including genetic and inflammatory disorders. It 

contains sensory and motor diagrams, clinical (MRC 

sum score, INCAT sensory score, TNS) and disa-

bility (INCAT, ONLS, RODS, Rankin, CMTNS V2) scales 

and updated diagnosis criteria for AIDP, CIDP, MMN, 

sensory neuronopathies, POEMS, small fiber neurop-

athy, and CANOMAD. It allows the production of charts 

for the longitudinal follow-up of patients under treat-

ment. It is also equipped of a thesaurus of more than 

400 items for the final diagnosis of the neuropathy. 

Finally, any kind of queries can be built in each center. 

To date the database exists in French and an English 

version is scheduled.

PO1.44 PURIFICATION OF IVIG (INTRAVENOUS 

IMMUNOGLOBULIN) FROM IGNG MANUFACTURING PRO- 

CESS TO OPTIMIZE PRODUCT TOLERABILITY PROFILE: 

EXAMPLE OF HUMAN NORMAL IMMUNO-GLOBULIN 

(IQYMUNE® 100 MG/ML, SOLUTION FOR INFUSION)

Paolantonacci P1, Decoupade C1, Appourchaux P2, 

Michalski C2, Puget S3, Burlot L1. 1Biopharmaceutical 

Development Department, 2Industrial Department, 

LFB Biotechnologies, Les Ulis, France; 3Global 

Scientific Affairs Unit, GMS, LFB Biomedicaments, Les 

Ulis, France.

During IVIg replacement therapy in primary immu-

nodeficiency patients (PID), minor adverse events 

such as chills and fever occur frequently whilst major 

with glossopharyngeal nerve and vagus nerve involve-

ment, autonomic deficits, dyspnea and ventilator 

dependence (%, 0.22, 0.22, 0.20, 0.17 vs. 0.24, 0.26, 0.25, 

0.24; p<0.05). Furthermore, the WBC count was posi-

tively correlated with the duration in hospital and the 

GBS disability scale score both at nadir and discharge, 

while was negatively correlated with the MRC sum 

score at admission, nadir and discharge (p<0.05). The 

lymphocyte proportion was positively correlated with 

the MRC sum score at admission, nadir and discharge, 

as well as the interval between onset and nadir, while 

was negatively correlated with the duration in hospital, 

IgG concentration in cerebrospinal fluid and the GBS 

disability scale score at nadir and discharge (p<0.05). 

WBC count and lymphocyte proportion at admission 

have a potential role of predicting the severity of GBS.

PO1.41 A COMPARATIVE STUDY OF BRACHIAL PLEXUS 

SONOGRAPHY AND MRI IN CIDP AND MMN

Goedee S1, van der Pol L1, van asseldonk T2, 

Nikolakopoulos S3, Visser L2, van den Berg L1. 1UMC 

Utrecht, Utrecht, The Netherlands; 2St. Elisabeth 

Hospital, Tilburg, The Netherlands; 3Department of 

Biostatistics, Julius Center for Health Sciences and 

Primary Care, Utrecht, The Netherlands.

The objective of this study is to compare the 

performance of neuro-imaging techniques, i.e., 

high-resolution sonography (HRUS) and magnetic 

resonance imaging (MRI) of the brachial plexus, in the 

diagnostic workup of chronic inflammatory demyeli-

nating polyneuropathy (CIDP) and multifocal motor 

neuropathy (MMN). Forty consecutive treatment naive 

patients with CIDP (n= 20) and MMN (n = 20) under-

went a standardized MRI protocol of the brachial 

plexus to assess enlargement or T2-hyperintensity 

and high resolution sonography of the median nerve 

and brachial plexus bilaterally to determine presence 

of nerve (root) enlargement or increased echogenicity. 

We found enlargement of brachial plexus in 14/40 (35%) 

and T2-hyperintensity in 26/40 (65%) of the patients 

with MRI and enlargement or increased echogenicity 

in 28/40 (70%) with HRUS. The McNemar test was not 

significant (p-value=0.774), suggesting that the two 

imaging techniques have a comparable diagnostic 

yield. An increase of the field of view by inclusion 

of upper arm nerves improved diagnostic perfor-

mance of HRUS and showed enlargement in 38/40 

patients (95%). We found no association between age, 

disease duration or MRC sum-score and nerve size 

and enlargement or presence of T2-hyperintensity. 

HRUS and MRI of the brachial plexus are abnormal 

in 65-70% of treatment-naive patients with CIDP and 

MMN. The performance of imaging can be improved 

after expanding field of view. HRUS is a widely available 

practical bedside tool that allows quick, non-invasive 

assessment of nerve enlargement and is at least 

as useful as brachial plexus MRI in the diagnostic 

work-up of patients with suspected chronic inflam-

matory neuropathies.

PO1.42 ACUTE MULTIFOCAL MOTOR NEUROPATHY 

PATTERN OF GUILLAIN-BARRÉ SYNDROME: EVIDENCE 

FROM IMMUNOLOGIC AND LIMB IMAGING STUDIES

Yoon B-A1, Ha DH2, Park HT3, Lee JH4, Kusunoki 

S5, Bae JS6, Kim JK1. 1Department of Neurology, 
2Department of Radiology, 3Department of Physiology, 
4Department of Physical Medicine and Rehabilitation, 

Dong-A University College of Medicine, Busan, Korea; 
5Department of Neurology, Kinki University College of 

Medicine, Osaka, Japan; 6Department of Neurology, 

Hallym University College of Medicine, Seoul, Korea.

Traditionally, Guillain-Barré syndrome (GBS) is 

regarded as ascending and symmetric paralysis. Its 

typical presentation had been an important diag-

nostic criteria for decades. But, there were several 

type of GBS variants presenting as focal, asymmetric 

or unevenly distributed neurological deficits. These 

cases need additional tools such as anti-ganglioside 

antibody for proper interpretation. In recent years, we 

experienced unusual patients of acute motor axonal 

neuropathy (AMAN) with prominent and asymmet-

rical finger drop sign. From January 2011 to June 2015, 
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is lower in peripheral nerves in chronic inflammatory 

demyelinating polyneuropathy (CIDP). We examined 

whether DTI correlates to muscle strength or impair-

ment. MRI of sciatic and tibial nerves was performed 

on 3T MR-scanner by obtaining T2- and DTI-weighted 

sequences with fat saturation. On each slice of T2w 

and DTI the tibial and sciatic nerve were segmented 

and served for calculation of signal intensity. On DTI 

images pixel-by-pixel calculation of FA and apparent 

diffusion coefficient (ADC) was done. Muscle strength 

at knee and ankle was determined by isokinetic 

dynamometry and severity of CIDP by Neuropathy 

Impairment Score (NIS). Fourteen CIDP patients treated 

with subcutaneous immunoglobulin were compared 

to gender and age matched controls. FA-values of 

tibial and sciatic nerve were lower in CIDP compared 

to controls [0.34±0.07 vs. 0.42±0.07 and 0.42±0.07 vs. 

0.48±0.03 (P<0.0001)] and ADC-values were higher in 

CIDP vs. controls [1833±277 x10-6mm2/s vs. 1648±175 

x10-6mm2/s and 1648±175 x10-6mm2/s vs. 1568±83 

x10-6mm2/s (P<0.05)]. T2w-values were lower in sciatic 

nerve comparing CIDP to controls. In CIDP, FA-values 

correlated to NIS (r=-0.57, P=0.03), but not to muscle 

strength. In sciatic nerves, FA-value distinguishes CIDP 

from controls with sensitivity and specificity of 92.9%. 

CIDP patients have altered FA- , ADC- and T2w-values 

of sciatic and tibial nerves than controls, but were 

not correlated to muscle strength in CIDP, although 

FA-values correlated to NIS. FA-values in sciatic nerves 

seem promising for differentiation between CIDP and 

controls. Sponsored by Octapharma Pharmaceuticals.

PO1.47 LONG-TERM PROGNOSIS OF GUILLAIN-

BARRÉ SYNDROME NOT DETERMINED BY TREATMENT 

OPTIONS

Wang Y, Lang W, Zhang Y, Feng J, Zhang H-L. 

Neuroscience Center, Department of Neurology, the 

First Hospital of Jilin University, Changchun, China.

Intravenous immunoglobulin (IVIg) is generally consid-

ered as an effective immune-modulatory therapy of 

Guillain-Barré syndrome (GBS). However, most of the 

studies on IVIg are focused on short-term effect on 

only moderate/severe patients. Herein, we explore the 

long-term prognosis of all IVIg-treated GBS patients. 

Seventy-five IVIg-treated GBS patients admitted to our 

hospital, from 2003 to 2013, were divided into two 

groups: 19 with the GBS disability scale score less 

than 3 fell into mild GBS group; the other 56 were 

designated to moderate/severe GBS group. Forty-eight 

GBS patients who were received supportive care only 

were set as negative control, and they were divided 

into the mild GBS group and the moderate/severe 

GBS group as well. Clinical parameters were collected, 

and the patients were interviewed for residual symp-

toms by telephone in 2015. The long-term prognosis 

was described by the GBS disability scale score. The 

self-limitation nature of GBS was confirmed on the 

GBS patients who were received supportive care only. 

Among them, the GBS disability scale score was grossly 

improved 1 score from nadir to discharge, and another 

1 score 2-10 years after discharge. The average of the 

recovery speed from nadir to discharge was 0.51 MRC 

sum score/day and 0.06 GBS disability scale score/

day. No significant difference of the GBS disability 

scale score at admission was observed between IVIg-

treated patients and supportive care patients, in both 

mild GBS group and moderate/severe GBS group. The 

medians of the long-term GBS disability scale score 

were 0 and 1 of IVIg-treated patients and supportive 

care patients in mild GBS group (p=0.446), while 0 

versus 1 in moderate/severe GBS group (p=0.820). The 

long-term prognosis of GBS appears not determined 

by treatment options. The improvement of IVIg treat-

ed-patients may be due to the self-limitation of the 

illness instead of the IVIg treatment.

PO1.48 IS HOME TREATMENT IN AUTO-IMMUNE 

DISEASE PATIENTS TREATED BY IVIG SAFE?

Solé G1, Desnuelle C2, Azulay J-P3, Besson G4, 

Antoine J-C5, Buhour F6, Créange A7, Le Masson 

G1, Magy L8, Marcel S9, Paquet J-M10, Rouhart F11, 

Darnis MG12, Puget S13. 1Neuro-muscular Diseases 

Department, University Pellegrin Hospital, Bordeaux, 

Clinical Guidelines for Immunoglobulin Use in 2012. 

These guidelines outline indications for which IVIG 

is appropriate according to the evidence base. Red/

blue indications are given automatic approval for use, 

and within this remit sit most inflammatory neuropa-

thies, whilst grey/black indications require Directorate 

approval. Conditions with recognised indications must 

also be used in concordance with national or European 

guidelines, and adherence to this is also monitored to 

ensure best clinical practice. Within NHSGGC, there has 

been a 50% increase in usage and a 35% increase in 

expenditure of IVIG over the last 4 years, given that, a 

clinical audit of our service was performed to evaluate 

our service. A retrospective audit of IVIG prescribing in 

neurology patients was conducted. Data was recorded 

in Excel. For patients requiring a clinical review of dosing 

a retrospective analysis of case notes was performed. 

A total of 123 patients were prescribed long-term IVIG. 

111 patients (90%) received IVIG for approved indi-

cations. Twelve patients (10%) had indications not 

recommended or listed in the DoH guidelines. Of 

those with an approved indication, seventeen patients 

(14%) were dosed in excess of recognised national 

guidelines and were put forward for clinical review. A 

retrospective analysis of the case notes of these 17 

patients highlighted that whilst half had subjective clin-

ical indications for their dosing, there were a cohort of 

patients in which dose reduction could be considered. 

The audit highlighted the role that formalised outcome 

monitoring could have on prescribing practices, and 

has paved the way for prospective and objective review 

for these patients, which is now in a trial.

PO1.46 NERVE LESIONS CAN BE DETECTED BY 

DIFFUSION TENSOR IMAGING IN PATIENTS WITH CIDP 

TREATED WITH SUBCUTANEOUS IMMUNOGLOBULIN

Markvardsen L1, Vaeggemose M1, Ringgaard S2, 

Andersen H1. 1Department of Neurology, 2MR Research 

Centre, Aarhus University Hospital, Aarhus, Denmark.

Magnetic resonance imaging (MRI) with diffusion tensor 

imaging (DTI) has shown that fractional anisotropy (FA) 

adverse events (AEs) such as anaphylactic shock, 

thrombosis or haemolysis are rare. These associated 

risks were reported to be related to impurities found 

in each product, and therefore vary, depending upon 

each IVIg’s purification process which is unique and 

specific. LFB has designed a novel purification process 

(the IGNG platform) for eliminating or reducing impu-

rities in order to reduce the occurrence of adverse 

events, whilst maintaining the structural and func-

tional integrity of IgG, and ensuring a constant quality 

of product batches. ClairYg®, 5% liquid preparation 

licensed in France and other international markets, 

was the first product developed from IGNG plat-

form and based on this experience a 10% liquid IVIg, 

Iqymune® has also now been developed. ClairYg® and 

Iqymune® share the same manufacturing process 

with a different formulation (5% versus 10%). Results 

include: 1) 5% ready-to-use liquid preparation for 

ClairYg® and 10% ready-to-use liquid IVIg preparation 

for Iqymune®; 2) Low level of IgA for both preparations; 

3) Low levels of anti-A and anti-B haemagglutinins for 

both; 4) Low levels of activated factor XI and kallikrein 

content for both; 5) Saccharose- and maltose-free 

for both ClairYg® and Iqymune®. The IGNG purifica-

tion process, based on LFB’s experience with ClairYg®, 

has been designed to produce an immunoglobulin 

(Iqymune®) with a consistently low level of impurities, 

theoretically leading to improved tolerability.

PO1.45 INTRAVENOUS IMMUNOGLOBULIN USE IN 

LONG-TERM NEUROLOGY PATIENTS IN NHS GREATER 

GLASGOW & CLYDE

Murray L1, Davidson A2, Hands S2, Al-Din Y2, Willison 

HJ3. 1Institute of Neurological Sciences, Glasgow, 

UK; 2NHS Greater Glasgow and Clyde, Glasgow, UK; 
3University of Glasgow, Glasgow, UK.

Intravenous immunoglobulin (IVIG) is a treatment 

option for a wide range of immune-mediated neuro-

logical conditions, however, in the UK their use is 

strictly scrutinised to ensure efficacious prescribing is 

achieved. The Department of Health (DoH) published 
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infusion cycles. The main reasons reported for the 

switch were: “Good tolerance of TEGELINE® (87.5%)”, 

“Lack of AEs occurrence during the last 3 infusions at 

hospital (75%)”, “Good patient understanding on the 

pros and cons of home treatment (75%)”, “Patient will-

ingness (62.5%)” and “Hospital organization constraints 

(54.2%)”. “Hospital costs burden” was reported in only 

4.2%. The total median cost, per patient treated with 

TEGELINE® was estimated at € 74,750.89 at hospital 

and € 44,148.44 at home (p<0.001). The study results 

show that home-based IVIg (Tegeline®) maintenance 

treatment in selected patients with dysimmune 

neuropathies allows cost savings.

PO1 .50 ANTIBODIES AGAINST PERIPHERAL 

NERVE ANTIGENS IN CHRONIC INFLAMMATORY 

DEMYELINATING POLYRADICULONEUROPATHY

Querol L1, Alba-Rovira R1, Jáuregui A2, Devaux J3, 

Faivre-Sarrailh C3, Araque J1, Rojas-García R1, Diaz-

Manera J1, Cortés-Vicente E1, Nogales-Gadea G4, 

Navas-Madroñal M1, Gallardo E1, Illa I1. 1Hospital de 

la Santa Creu i Sant Pau, Barcelona, Spain; 2Fundación 

Favaloro, Buenos Aires, Argentina; 3University of 

Marseille, Marseille, France; 4Institut d’Investigació 

Sanitària Germans Trias i Pujol, Barcelona, Spain.

Chronic inflammatory demyelinating polyradiculo- 

neuropathy (CIDP) is a heterogeneous disease in which 

clinically useful biomarkers are lacking. Autoantibodies 

may play a role in CIDP pathogenesis and detec-

tion of CIDP-specific autoantibodies would improve 

patient’s diagnosis and monitoring and could be used 

as biomarkers. We screened IgG reactivity against previ-

ously described antigens and nerve structures (motor 

and DRG neurons and Schwann cells) and tried to iden-

tify novel antigens in CIDP. Sixty-three patients fulfilling 

CIDP diagnostic criteria were included. We found 3 

patients with antibodies against neurofascin-155, two 

against contactin-1, one against the contactin-1/caspr1 

complex, and one patient with antibodies against 

myelin protein 2. We did not identify antibodies against 

myelin protein zero and the nodal proteins NrCAM, 

neurofascin-186, gliomedin and the voltage-gated 

sodium channel subunits B1 and B2 in CIDP patients. 

Three patients (4.7%) showed weak reactivity against 

murine motor neurons, 10 (15.8%) reacted against DRG 

neurons and 10 more (15.8%) against a human Schwann 

cell line. Immunoprecipitation experiments failed to 

identify relevant antigens. Some typical CIDP patients 

showed antibodies against CD9 and L1CAM in immu-

noprecipitation studies, but these two antigens were 

not confirmed with other techniques. In summary, we 

provide a comprehensive study screening the pres-

ence of autoantibodies against neural structures and 

demonstrate a diverse IgG reactivity pattern in CIDP 

patients, reinforcing the hypothesis of a significant 

pathophysiological heterogeneity of CIDP.

PO1.51 INTRAVENOUS IMMUNOGLOBULIN (IVIG) 

TREATMENT-RELATED FLUCTUATIONS IN CHRONIC 

INFLAMMATORY DEMYELINATING POLYNEUROPATHY 

(CIDP) PATIENTS USING DAILY GRIP STRENGTH 

MEASUREMENTS (GRIPPER): STUDY DESIGN AND 

PROGRESS UPDATE

Allen J1, Pasnoor M2, Burns T3, Ajroud-Driss S4, 

Ney J5, Cook A6, Brannagan III T7, Kissel J8, Gorson 

KC9, Lewis RA10, Berger M11, Riley P11, Schaefer D12, 

Walton T12. 1University of Minnesota/Northwestern 

University, St. Paul, MN, USA; 2Kansas University Medical 

Center, Kansas City, KS, USA; 3University of Virginia, 

Charlottesville, VA, USA; 4Northwestern University, 

Chicago, IL, USA; 5University of Washington, Seattle, 

WA, USA; 6Neurology and Johns Creek, Johns Creek, 

GA, USA; 7Columbia University Medical Center, New 

York, NY, USA; 8Ohio State University, Columbus, OH, 

USA; 9St. Elizabeth’s Medical Center, Tufts University 

School of Medicine, Brighton, MA, USA; 10Cedars-Sinai, 

Los Angeles, CA, USA; 11CSL Behring, King of Prussia, 

PA, USA; 12AxelaCare Health Solutions, Lenexa, KS, USA.

Although IVIg efficacy for the treatment of CIDP 

has been demonstrated in randomized controlled 

trials, the optimal treatment approach for patients 

on chronic therapy is unknown. We describe an 

France; 2Neuro-muscular diseases Department, 

University Hospital L’Archet, Nice, France; 3Neurology 

Department, University Hospital La Timone, Marseille, 

France; 4Neurology Department, University Hospital, 

Grenoble, France; 5Neurology Department, University 

Hospital, St-Etienne, France; 6Neuro-muscular 

Diseases Department, University Hospital, Lyon, 

France; 7Neurology Department, University Hospital, 

Créteil, France; 8Neurology Department, University 

Hospital, Limoges, France; 9Neurology Department, 

Hospital, Chambery, France; 10Neurology Department, 

Hospital, Laval, France; 11Neurology Department, 

University Hospital, Brest, France; 12Market Access and 

Pricing Department, 13International Scientific Affairs 

Unit, LFB Biomédicaments, Les Ulis, France.

Intravenous immunoglobulins (IVIg) are widely used 

especially in auto-immune diseases (AID). IVIg infusions 

are most often done in hospital, however, it can be 

costly, time-consuming and detrimental to the patient’s 

QoL. A retrospective study was conducted in 22 French 

centers to evaluate the feasibility and the safety of 

TEGELINE® (5% IVIg, LFB Biomedicaments), when 

infused at home. The 46 included patients were suffering 

from AID, mostly dysimmune neuropathies (71.7%) and 

treated with at least 1 cycle of TEGELINE® at home 

after receiving 3 consecutive cycles of TEGELINE® at 

hospital. A total of 138 and 323 cycles of TEGELINE® 

were performed at hospital and home, respectively. The 

mean posology was 1.6±0.4 g/kg at hospital and 1.57±0.4 

g/kg at home. In 28 patients (60.9%), at least one risk 

factor of IVIg-related adverse events (AEs) occurred. 

For 15 patients, no precautionary measures were used 

and in 23 patients, preventive measures were similar 

in both places. At home, 45 TEGELINE®-related AEs 

occurred in 17 patients compared to 24 AEs occurring in 

15 patients at hospital. All at-home AEs were resolved. 

No correlation between the place of TEGELINE® infu-

sion with either the maximum AEs intensity (p=0.339) 

or the number of TEGELINE®--related AEs occurrences 

(p=0.56) was found. At the end of the study, 45 patients 

continued their IVIg treatment (including 39 (84.8%) at 

home) and one stopped following recovery. The study 

results show the feasibility and the good safety profile 

of TEGELINE® when administered at home in selected 

patients.

PO1.49 AT HOME VERSUS HOSPITAL IVIG FOR THE 

TREATMENT OF MULTIFOCAL MOTOR NEUROPATHY 

(MMN), CHRONIC INFLAMMATORY DEMYELINATING 

POLYRADICULONEUROPATHY (CIDP) AND LEWIS 

SUMNER SYNDROME (LSS): A COST OF ILLNESS STUDY

Delmont E1, Desnuelle C2, Solé G3, Durand-

Zaleski I4, Darnis MG5, Puget S6. 1Neuromuscular 

Diseases Department, University Hospital La 

Timone, Marseille, France; 2Neuromuscular Diseases 

Department, University Hospital L’Archet, Nice, France; 
3Neuromuscular Diseases Department, University 

Hospital Pellegrin, Bordeaux, France; 4Public Health, 

University Hospital HenriMondor, Créteil, France; 
5Market Access and Pricing Department, 6International 

Scientific Affairs Unit, LFB Biomedicaments, Les Ulis, 

France.

Intravenous immunoglobulins (IVIg) are widely used, 

especially in auto-immune diseases such as dysim-

mune neuropathies. IVIg infusions are usually made 

at hospital, however, at-home treatment could save 

healthcare resources and costs. Previous studies 

showed that home-based IVIg treatment can be 

effective, safe and less costly than hospital-based IVIg 

infusions. A retro-prospective study was conducted 

in 2 French centers to evaluate, from a national 

payer point of view, the direct and indirect costs 

related to TEGELINE® administration (5% IVIg, LFB 

Biomedicaments) when infused at hospital versus 

at home. The 24 patients enrolled were aged 52.5 

years (median) and suffered from multifocal motor 

neuropathy (MMN) (37.5%), chronic inflammatory 

demyelinating polyradiculoneuropathy (33.3%) and 

Lewis Summer syndrome (29.2%). All patients were 

treated with TEGELINE® first at hospital (median 

posology: 1.51±0.43 g/kg), for at least 5 infusion cycles 

prior to switching to home treatment (1.52±0.4 g/

kg), where they received at least 3 more TEGELINE® 
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Allen J1, Gable K2, Attarian H3. 1University of Minnesota, 

Minneapolis, MN, USA; 2Duke University, Durham, NC, 

USA; 3Northwestern University, Evanston, IL, USA.

Fatigue is a common but poorly understood complaint 

in patients with immune-mediated polyneuropa-

thies. We sought to explore fatigue, sleepiness, sleep 

quality, and depression across CIDP disease states. 

Investigated were 34 patients stratified into active 

(CDAS 3,4,5; n=20) or remission (CDAS 1,2; n=14) 

groups. Age, gender, weight, BMI, time since onset, 

and time since diagnosis were similar. There were 

no significant differences in pre-existing depression 

(active 15% vs. inactive 21%), non-neurological auto-

immune disease (15% vs. 0), or sedating medications 

(45% vs. 57%). Disability (ONLS 3.4 vs. 2.9; RODS 60.6 

vs 66.9) and strength impairment (TUG 10.2 vs. 8.9 

seconds; MRC sum 71.5 vs. 76.4; right grip strength 

26.7 vs. 29.9 kg) were more impaired in the active 

group but were not statistically significant (p>0.05). 

Pain was non-significantly more severe in the remis-

sion group (VAS 2.3 vs. 3.4, p=0.3). Fatigue (Rasch-built 

FSS 14.9 vs. 13.1) and sleepiness (Epworth Sleepiness 

scale 8.7 vs. 7.1) were more severe in active disease, 

although differences were not significant (p>0.05). 

Compared to standardized normative data, sleep-

iness would be considered “normal” in the inactive 

group and “average” in the active group. Sleep quality 

(Pittsburgh Sleep Quality Index 8.6 vs. 8.5) would be 

considered “poor” in both groups. Beck Depression 

Inventory scores were higher in the active group 

(12.8 vs. 7.2, p=0.57) but in both would be considered 

“minimal”. Our findings suggest that fatigue is common 

in CIDP regardless of the disease state. Our data is 

unable to determine if fatigue and sleepiness improve 

with successful CIDP treatment, but does indicate 

that some degree persists as a residual symptom 

even when remission is achieved. Persistent fatigue 

may be one factor contributing to over-treatment of 

inactive CIDP. Poor sleep quality may contribute to 

CIDP-associated fatigue and might be targeted for 

symptomatic therapy. This ongoing study continues 

to enroll patients.

PO1.54 FATIGUE, SLEEP, DEPRESSION, AND PAIN IN 

PATIENTS MISDIAGNOSED AS CIDP

Allen J1, Gable K2, Attarian H3. 1University of Minnesota, 

Minneapolis, MN, USA; 2Duke University, Durham, NC, 

USA; 3Northwestern University, Evanston, IL, USA.

Fatigue and pain may be prominent symptoms in CIDP, 

but are also non-specific and diagnostically vulnerable 

to misinterpretation. We sought to explore the occur-

rence of fatigue, pain, sleepiness, and depression in 

patients that were misdiagnosed as CIDP. Investigated 

were 34 patients with EFNS/PNS defined CIDP and 12 

misdiagnosed patients with a heterogeneous collec-

tion of alternative diagnosis. Age, gender, weight, and 

BMI were similar between groups. Time since symptom 

onset was longer in misdiagnosed patients (mean 131 

vs. 90 months), but not time since “diagnosis” (79.8 vs. 

78.4 months). The misdiagnosed group tended to have 

worse pain, RODS and ONLS scores but better MRC 

sum scores than the CIDP group, although none were 

statistically significant. Known depression/anxiety 

(18% vs. 33%), proportion taking sedating medica-

tions (50% vs. 67%), and non-neurologic autoimmune 

disease (9% vs. 42%) were more common in misdi-

agnosed patients, reaching statistical significance for 

prior autoimmune disease (p=0.02). Depression (Beck 

Depression inventory), sleepiness (Epworth Sleepiness 

scale), sleep quality (Pittsburgh Sleep Quality Index), 

and fatigue (FSS) were more severe in misdiagnosed 

patients, although no difference was statistically signif-

icant (p>0.05). Compared to standard normative data, 

both groups would be considered to have “average” 

sleepiness and “poor” sleep quality. Depression would 

be considered “minimal” in the CIDP group and “mild” 

in the misdiagnosed group. Our findings indicate that 

fatigue, poor sleep quality, pain, and depression are 

frequent in misdiagnosed patients. To what extent they 

drive the (mis)diagnostic process is not clear. However, 

in some patients misinterpretation of these symptoms 

might contribute to misdiagnosis. This may especially 

be the case when disability is affected disproportion-

ately relative to examination signs or other diagnostic 

investigator-initiated, multi-center study that prospec-

tively evaluates “wear-off” or other IVIg-related 

fluctuations, with the intent to understand how these 

fluctuations might be used to optimize treatment 

guidelines. The primary outcome measure is Jamar 

grip strength, performed daily by each subject over 6 

months. Weekly home nursing visits capture Rasch-

built Overall Disability Score (R-ODS), Timed Up and 

Go Test (TUGs), Overall Neuropathy Limitations Scale 

(ONLS), Modified Fatigue Severity Scale (mFSS), and 

Visual Analog Pain Severity Scale (VAS). The QOL Short 

Form Physical Component Summary (SF-36v2®) is 

collected at baseline, week 12, and week 24. Serum IgG 

levels are collected at 3 time-points surrounding IVIg 

infusions (peak, trough, and mid-cycle). Total recruit-

ment is anticipated to be 30 subjects from 6 different 

sites. Upon study completion “wear-off” frequency will 

be analyzed by assessing the proportion of subjects 

with any given degree of GS and RODS intracycle fluc-

tuation and the proportion of cycles in which GS and 

R-ODS fluctuation occurs. To determine the extent of 

“wear-off”, the degree of difference between maximum 

and minimum GS, R-ODS, TUGs, ONLS, and VAS scores 

will be analyzed. Currently 11 subjects from 3 sites have 

been enrolled. This interim study report will provide 

preliminary representative data, demonstrating IVIg 

“wear-off” effects on GS and other outcome meas-

ures. We expect that the results of this study will help 

facilitate development of CIDP treatment optimization 

strategies. We also expect that this information will 

be important in forming hypotheses to be tested in 

future studies (for example, comparing different dosage 

intervals, optimal IVIg taper guidelines, or assessing the 

long-term outcome of short-term cycle to cycle clinical 

fluctuations).

PO1.52 DAILY HOME MONITORING OF HAND 

GRIP-STRENGTH RESPONSE TO INTRAVENOUS 

IMMUNOGLOBULIN IN CHRONIC INFLAMMATORY 

NEUROPATHIES

Doneddu PE1, Hadden R2. 1University of Sassari, 

Sassari, Italy; 2King’s College Hospital, London, UK.

We asked patients with chronic inflammatory 

neuropathies on regular long-term intravenous 

immunoglobulin (IVIg) to measure their grip-strength 

daily at home for a few weeks, to measure objective 

improvement between treatments (“treatment-re-

lated fluctuation”), which would be missed by 

assessments only on the days of treatments. Entry 

was offered to all our patients with chronic inflam-

matory neuropathies treated with regular IVIg; sixteen 

patients agreed to participate. Using the Martin 

Vigorimeter, patients recorded the grip-strength of 

both hands at home every day, from one IVIg treat-

ment until the next (median 28 days; range 14-75 days). 

We defined improvement by the previously validated 

minimum clinically important difference (MCID) of an 

increase of at least 8 kPa from baseline in the more 

affected hand. We compared this against the patient’s 

subjective impression of improvement (daily) and the 

inflammatory R-ODS (weekly). Ten healthy controls 

were enrolled to measure any possible training effect 

of improvement with time. Interim results are available 

from 11 patients (6 CIDP, 5 MMN) and six controls who 

have concluded the study. Grip-strength improved by 

at least 8 kPa in nine (81%) patients, in whom the 

grip-strength was ≥8 kPa above baseline for 66% of 

measured days (range 28-100%). The median improve-

ment was 19 kPa (range 9-43). Maximum grip-strength 

occurred at a median 12 days (range 6-24) after IVIg. 

Patients had subjective improvement on 75% of days 

with improved grip (range 48-100%). R-ODS improved 

by the MCID in only three (28%) patients, so was less 

responsive than grip-strength. Two patients showed 

neither significant change in grip-strength nor subjec-

tive improvement. Controls did not improve. Home 

monitoring of grip-strength objectively confirmed 

treatment-related fluctuations in most patients with 

chronic inflammatory neuropathies on long-term IVIg. 

Proof of ongoing responder status should support 

logical decisions on funding and adjusting treatment.

PO1.53 FATIGUE IN CIDP: A COMPARISON BETWEEN 

ACTIVE AND REMISSION DISEASE STATES
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of knee and elbow flexion/extension. Measures 

of Quality of life (QoL) and fatigue were secondary 

outcomes. Thirteen patients completed both sessions 

and four completed either the aerobic (n=2) or the 

resistance exercise (n=2) session. During the run-in 

period neither VO2-max nor muscle strength changed 

(26±6 vs. 26±6 ml*min-1*kg-1 (P=0.80)) and (245±83 

vs. 246±85 Nm (P=0.17)). Following aerobic exercise, 

VO2-max increased by 11%, from 27±7 to 30±7 ml*min-

1*kg-1 (P=0.02). Resistance exercise resulted in a 

14% increase in muscle strength of upper and lower 

extremities (from 243±77 to 276±91 Nm (P=0.0004)). 

QoL and fatigue were unchanged. Aerobic and resist-

ance exercise are feasible in CIDP patients and leads 

to increased aerobic capacity and muscle strength. 

Sponsored by Octapharma Pharmaceuticals.

PO1.57 A CASE OF MILLER FISHER SYNDROME IN 

PREGNANCY

Oh S-I, Kim Z-Y, Seo JH. Department of Neurology, 

Busan Paik Hospital, Busan, South Korea.

Miller Fisher syndrome (MFS) is a variant of Guillain-

Barré syndrome, characterized by the acute onset of 

ophthalmoparesis, loss of deep tendon reflex, and 

ataxia. There seems to be no increased risk of Guillain-

Barré syndrome during pregnancy; however, there 

might be an increased risk in the first month post 

partum. Although it was not fully identified, MFS was 

rarely reported. A 31-year-old woman at eight weeks 

of gestation presented dizziness, double vision, and 

gait disturbance. She reported a few weeks history 

of nausea and vomiting. The neurologic examination 

showed ophthalmoparesis in both eyes, mild dysar-

thria, ataxia, hyporeflexia, and paresthesia on both 

distal fingers. Before establishing the diagnosis of MFS, 

the initial effect of intravenous administration of thia-

mine for three days was poor. Since ophthalmoparesis 

and ataxia were progressed during three days, she was 

treated with intravenous immunoglobulin (IVIG). The 

nerve conduction studies showed absence of H reflex 

in both lower limbs and absence of F-wave on left 

common peroneal nerve. The blink reflexes showed 

prolongation of the ipsilateral R1 and R2 and contralat-

eral R2 latency on left stimulation. In the ganglioside 

antibody analysis, the anti-GQ1b antibody and anti-

GT1 antibody titers were elevated. After three days of 

administration of IVIG, ophthalmoparesis and ataxia 

had started to improve. We report a case of MFS in 

early pregnancy. IVIG was shown to be as effective in 

MFS with pregnancy.

PO1.58 RECURRENT GUILLAIN-BARRÉ SYNDROME 

ONSET REPEATED 3 TIMES IN 23 YEARS: A CASE 

REPORT

Tsuji Y1, Kitaoji T2, Makita N2, Ohara T1, Noto Y1, Shiga 

K3, Nakagawa M4, Mizuno T1. 1Department of Neurology, 

Graduate School of Medical Science, Kyoto Prefectural 

University of Medicine, Kyoto, Japan; 2Department of 

Neurology, Kyoto Prefectural University of Medicine, 

Kyoto, Japan; 3Department of Medical Education and 

Primary Care, Kyoto Prefectural University of Medicine, 

Kyoto, Japan; 4North Medical Center, Kyoto Prefectural 

University of Medicine, Kyoto, Japan.

The recurrent Guillain-Barré syndrome (RGBS) consti-

tutes 1.1-2.6% of patients with GBS. We demonstrate 

a 36-year-old woman who had suffered previously 

from two episodes of GBS at age 13 and 19. Ten days 

prior to admission, the patient developed diarrhea, 

followed by distal paresthesia and weakness in her 

extremities in seven days. The weakness deterio-

rated over three days, reaching Hughes grade 3, with 

decreased reflexes on the day of admission. Nerve 

conduction study demonstrated demyelinating 

changes, including conduction block and reduced 

amplitude of sensory nerve action potentials in the 

median and ulnar nerve. Two courses of intravenous 

immunoglobulin were administered from the second 

hospital day. Symptoms reached nadir on the third day 

(Hughes grade 4) and thereafter improved gradually. 

At four months after admission the patient recovered 

with Hughes grade 1, leaving mild paresthesia in her 

hands. Both IgG and IgM against GD1b were positive in 

data. The observation that non-neurologic autoim-

mune disease is more common in the misdiagnosed 

group may be one reason that many misdiagnosed 

patients perceive benefit with immunotherapy. This 

ongoing study continues to enroll patients.

PO1.55 DETERMINANTS OF THE CLINICAL OUTCOME 

OF PATIENTS WITH GUILLAIN-BARRÉ SYNDROME AT A 

TERTIARY GENERAL HOSPITAL IN YANGON, MYANMAR

Ohnmar O1,2, Umapathi T3, Nyunt TW1, Aye SM1,2, 

Oo S1, Thit WM1. 1Yangon General Hospital, Yangon, 

Myanmar; 2University of Medicine 1, Yangon, Myanmar; 
3National Neuroscience Institute, Singapore.

The impact of Guillain-Barré syndrome (GBS) on activ-

ities of daily living, work, and social activities can be 

considerable. Several factors are useful in predicting 

the outcome of GBS. We set out to determine the rela-

tionship of various clinical and motor nerve conduction 

parameters to short-term clinical outcome. A total of 

72 adult GBS patients admitted to Yangon General 

Hospital from January 2012 to February 2014 were 

prospectively studied. Motor nerve conduction studies 

(NCS) of median, ulnar, tibial and peroneal nerves of 

both sides were performed at mean 11.49±3.2 days. 

Normal values were obtained from healthy volunteers. 

The most common electrophysiological GBS sub-type 

was demyelinating (76%). Motor conduction velocity 

and F wave latency were abnormal in 47.2% and 41.7% 

of patients, respectively. Less frequent abnormalities 

were noted in distal motor latency (27.8%), distal CMAP 

amplitude (27.8%), and the ratio of proximal/distal 

CMAP amplitudes (26.4%). Peak deficit was reached in 

10.11±4.1 days and mean MRC sumscore was 27.44±11.8 

at this point. Ventilation support was needed for 11%; 

and 82% of GBS patients could not walk unaided at the 

peak of their illness. Early clinical outcome was deter-

mined by assessing patients’ ability to walk unaided 

at 4 weeks from peak disability. As defined, 72.2% of 

patients had good clinical outcome. Time to nadir, 

MRC sumscore, ventilator requirement, abnormal 

mean distal compound muscle action potential 

(CMAP) amplitude and motor conduction velocity 

were found to be related to the outcome in univar-

iate analysis. In multiple logistic regression analysis 

of all significant factors, mean distal CMAP amplitude 

was the most powerful predictor of outcome. Using 

ROC curve analysis the optimal cut-off value of CMAP 

amplitude that could predict poor outcome with 95% 

sensitivity and 96.2% specificity was determined to be 

27.31% of the lower limit of normal.

PO1.56 ALTERNATE RESISTANCE AND ENDURANCE 

TRAINING IMPROVES MUSCLE STRENGTH AND 

AEROBIC CAPACITY IN PATIENTS WITH CHRONIC 

INFLAMMATORY DEMYELINATING POLYNEUROPATHY

Markvardsen L1, Overgaard K2, Heje K3,4, Christiansen 

I4, Sindrup S5, Vissing J3,4, Andersen H1. 1Department 

of Neurology, Aarhus University Hospital, Aarhus, 

Denmark; 2Section for Sport Science, Department of 

Public Health, Aarhus University, Aarhus, Denmark; 
3Copenhagen Neuromuscular Center, 4Department 

of Neurology, Rigshospitalet, Copenhagen, Denmark; 
5Department of Neurology, Odense University Hospital, 

Odense, Denmark.

Aerobic and resistance exercise leads to higher aerobic 

capacity and muscle strength in patients with various 

neuromuscular disorders. However, it is sparsely 

described whether patients with chronic inflamma-

tory demyelinating polyneuropathy (CIDP) benefit 

from exercise. Eighteen CIDP patients treated with 

subcutaneous immunoglobulin (Gammanorm®) were 

allocated to 12 weeks of aerobic exercise followed by 

12 weeks of resistance exercise or vice versa. Prior to 

the exercise period all patients had a run-in period 

of 12 weeks without any planned exercise. Aerobic 

exercise was performed on ergometer bike 3 times 

weekly at an intensity of 70% of maximal heart rate. 

Resistance exercise training was performed at a fitness 

center 3 times weekly with unilateral training of knee 

and elbow flexion/extension with regular increases 

in loads. Primary outcomes were aerobic capacity 

(VO2-max) and maximal isokinetic muscle strength 
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conduction velocities. Moreover, numerous IDD were 

evoked in the sciatic nerve terminals. The patient 

was difficult to classify phenotypically and may be 

considered a “paraparetic GBS” subtype in the new 

diagnostic classification. The reversible conduc-

tion abnormality was demonstrated by presence 

and disappearance of IDDs. Potentials that follow 

the distal direct compound muscle action potential 

wave are referred to as the term “A-wave” in the 3rd 

edition of the AANEM Glossary of Terms (2015) that 

does not distinguish the responses that result from 

chronic axonal branching (axon-reflex) from those due 

to acute proximal re-excitation (IDD) related to axon 

hyperexcitability. This distinction and how to make it is 

delineated in our patient NCS, including differences in 

stability of the time of occurrence, response to paired 

stimulation, and effect of increasing stimulus intensity.

PO1.61 POEMS SYNDROME MIMICKING GUILLAIN-

BARRÉ SYNDROME

Hiew FL, Abbas A, Cook M, Rajabally Y. University 

Hospitals of Birmingham, Birmingham, UK.

A 51-year-old man developed distal lower limb numb-

ness and foot drop, progressing over 3 weeks, leading 

to loss of ambulation. He also complained of erectile 

dysfunction. On examination, there was symmetrical 

lower limb weakness with ankle dorsiflexion of MRC 

grade 2, and hip flexion, knee flexion/extension MRC 

grade 3. He was areflexic and had distal lower limb 

vibration/proprioceptive loss. In addition there was flaky 

dry skin with erythematous patches, ankle oedema and 

bilateral optic disc swelling. Electrophysiology revealed 

diminished sensory and absent motor responses in 

the lower limbs. Bilateral median and ulnar motor 

responses were slowed in the forearms with prolonged 

F-wave latencies. Cerebrospinal fluid was acellular but 

had significantly elevated protein. He was treated with 

intravenous-immunoglobulin for presumed Guillain-

Barré syndrome (GBS). This led to normalisation of 

strength of hip flexors, knee flexors and extensors, 

but no improvement in distal power. Abdominal 

CT demonstrated splenomegaly and prominent 

abdominopelvic lymphadenopathy. Serum immunofix-

ation revealed a monoclonal IgA lambda paraprotein. 

Endocrine screening showed borderline high prolactin 

and low testosterone levels. Serum vascular endothe-

lial growth factor (VEGF) levels were significantly raised 

at 4589.67 pg/ml (ref: <771). Skeletal survey was normal. 

A bone marrow biopsy was performed confirming a 

diagnosis of POEMS (polyneuropathy, organomegaly, 

endocrinopathy, M-protein and skin changes). Required 

treatment was initiated with a chemotherapy regime 

consisting of Cyclophosphamide, Thalidomide and 

Dexamethasone with the plan of a subsequent bone 

marrow transplant. The neuropathy in POEMS is usually 

slower similar to CIDP. Acute presentation, with immu-

noglobulin-response appears exceptional with as far 

as we are aware, only 3 previous reports. There are 

only an additional 4 reports with GBS-presentation of 

POEMS, without treatment response. This case high-

lights that a high index of suspicion is required to arrive 

at the correct diagnosis, and that any atypical systemic 

features in acute polyneuropathy, merit adequate 

further investigations.

PO1.62 GUILLAIN-BARRÉ SYNDROME IN PATIENTS 

WITH CANCER

Campagnolo M1, Gurrieri C2, Branca A2, Nabergoj M2, 

Briani C1. 1Neurology Unit, 2Department of Medicine, 

Hematology and Clinical Immunology Branch, 

University of Padova, Padova, Italy.

Peripheral nervous system (PNS) involvement occurs 

in about 1-16% of patients with cancer, with different 

mechanisms including compression or infiltration, 

treatment side effects, or paraneoplastic syndromes 

such as Guillain-Barré syndrome (GBS). We report 

on three patients, two with acute myeloid leukemia 

(AML), and one with colorectal cancer, who came to 

our attention for GBS. The first patient, a 53-year-old 

woman with AML treated with induction chemotherapy 

with complete remission, developed acute general-

ized and facial nerve weakness. Cerebrospinal fluid 

both of the sera obtained during the second and last 

episodes, although these two episodes had different 

symptoms of preceding infections. The first and the 

second episode had respiratory symptoms and the 

last episode had diarrhea. The neuromuscular symp-

toms of the second and third episode were more 

severe than that of the first episode, and the speed 

of recovery was slower with repetition. These find-

ings of our case might support the hypothesis that 

some RGBS cases are caused by abnormal immune 

response, not incidentally. In a case of RGBS, it might 

be better to start an immune therapy promptly even if 

there are only mild symptoms in early stage because 

the symptoms might become more severe.

PO1.59 OPTIC NEURITIS IN A PATIENT WITH 

BICKERSTAFF’S BRAINSTEM ENCEPHALITIS

Park M1, Huh S-Y2. 1Department of Neurology, 

Yeungnam University College of Medicine, Gyeongsan, 

South Korea; 2Department of Neurology, Kosin 

University College of Medicine, Busan, South Korea.

Bickerstaff’s brainstem encephalitis (BBE) is one of the 

spectrum diseases of anti-GQ1b antibody syndrome 

affecting both central (CNS) and peripheral nervous 

systems. We report a patient with optic neuritis (ON) 

in BBE effectively treated with steroid and intrave-

nous immunoglobulin (IVIg) therapy. A 34-year-old 

man presented with confusion and lateral and 

downward gaze limitation of the left eye. CSF study 

showed 54 WBCs/mm3, 92 mg/dL of protein. Brain MRI 

revealed diffuse leptomeningeal enhancement. He 

was diagnosed as BBE and underwent steroid pulse 

therapy. However, the day after treatment, weakness 

in extremities and facial palsy developed and deep 

tendon reflexes were decreased. Anti-GQ1b antibody 

was positive in his serum. Nerve conduction study 

showed a motor dominant sensorimotor polyneu-

ropathy that did not meet the demyelinating criteria. 

We diagnosed the patient as BBE with Guillain-Barré 

syndrome. We started IVIg therapy. When his mentality 

was fully recovered on the third day of IVIg treatment, 

left eye blindness appeared. We reviewed his initial 

MRI thoroughly and discovered enhancement in the 

left optic nerve. Follow-up MRI showed improvement 

of leptomeningeal and left optic nerve enhance-

ment, although new multiple hyperintense lesions 

developed in the brainstem. Additional steroid pulse 

therapy led to insufficient improvement of his visual 

acuity (from no light perception to finger count 30 

cm). After third steroid pulse therapy, he was able to 

walk by himself with improvement of left visual acuity 

up to 0.1. Furthermore, his left eye visual acuity was 

fully recovered3 months after discharge. ON could be 

accompanied with BBE as with the same pathologic 

mechanism and is one of CNS findings of BBE. Also, 

although there has been no evidence of additional 

steroid pulse therapy, the patient with ON in BBE 

shows minimal response to a single steroid or IVIg 

therapy, so additional pulse therapy may be helpful.

PO1.60 NERVE HYPEREXCITABILITY AS THE ISOLATED 

EDX CHANGES IN A PARAPARETIC GUILLAIN-BARRÉ 

SYNDROME PATIENT

Kuntzer T, Wicki B, Ochsner F. Lausanne University 

Hospital CHUV, Lausanne, Switzerland.

In the changing concepts in Guillain-Barré syndrome 

(GBS) electrophysiology, reversible conduction failure 

is a diagnosis in relation to different types of conduc-

tion blocks. We report here a GBS patient who had 

indirect double discharges (IDD) as the main elec-

trophysiological abnormality on 3 repeat recordings 

of nerve conduction studies (NCS), underscoring 

the fact that nerve hyperexcitability may also be the 

subject of reversible conduction abnormalities. Our 

patient developed a purely motor GBS with revers-

ible conduction abnormalities in parallel with clinical 

muscle weakness and loss of deep tendon reflexes. 

Early in the onset, a myositis was suspected and was 

ruled out based on clinical grounds including pres-

ence of antecedent infection, a monophasic disease 

course, the presence of areflexia, CSF albumino-cyto-

logical dissociation, normal muscle biopsy and nerve 
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and malignant pre-B and mature B cells. The drug, 

approved for refractory B-cell dyscrasias and follicular 

B-cell lymphomas treatment, results in rapid and 

sustained depletion of circulating and tissue-based B 

cells. Rituximab is promising for several autoimmune 

diseases, including nephropathies and demyelinating 

neuropathies. A 70-year-old woman had a 9-year history 

of relapsing membranous glomerulonephritis. In 2010 

she was started on Rituximab (375 mg/m2). Eight days 

after the fourth infusion, she developed arthralgias, 

burning feet, lower extremity progressive weakness, 

rapidly extending to distal upper limbs. On examination, 

she had moderate to severe distal asymmetric limb 

weakness. Spinal MRI was negative. Electrophysiology 

showed sensorimotor demyelinating polyneuropathy. 

The patient was treated with pulse methylpredniso-

lone (80 mg daily, for 3 days) with full recovery within 

one week. In the following years, she received myco-

phenolate and low dose of oral prednisone. Six years 

later she experienced a glomerulonephritis relapse; 

again Rituximab course was planned. Pre-treatment 

neurological examination revealed only depressed 

jerks and an electrophysiological study was normal. 

Six days after a single Rituximab infusion (375 mg/m2) 

she developed burning feet, limb weakness progressing 

in 12 hours to tetraparesis. Within the following 8 days 

the patient partially recovered without treatment. 

Neurological examination showed only mild proximal 

lower limb weakness, depressed jerks, distal hypoes-

thesia. Repeated electrophysiological study (day 8 

after onset) revealed an ulnar motor conduction 

block and slowed peroneal nerve velocity (43 m/sec). 

Previous reports described acute worsening of chronic 

demyelinating polyneuropathy during interferon-α, 

cyclosporine, tacrolimus, Rituximab immunotherapy 

also in a case of anti-MAG neuropathy. In our patient, 

repeated occurrence of acute motor weakness after 

Rituximab infusions strongly support a causal relation-

ship. The spontaneous clinical rapid improvement and 

neurophysiologic findings might suggest a functional 

pathogenesis. The Rituximab-triggered pro-inflam-

matory activity could induce nodal dysfunction and 

reversible conduction failure.

PO1.65 ACUTE BULBAR PALSY WITH ANTI-GD3 IGM 

ANTIBODIES: A CASE REPORT

Barone S1, Cavalli S1, Labate A1,2, Casaletto M2, Crasà 

M1, Nisticò R2, Valentino P1. 1Institute of Neurology, 

University “Magna Graecia”, Catanzaro, Italy; 2Institute 

of Molecular Bioimaging and Physiology of the National 

Research Council (IBFM-CNR), Catanzaro, Italy.

Acute bulbar palsy (ABP) is a rare regional variant of 

Guillain-Barré syndrome (GBS) that usually affects 

oropharyngeal muscles in absence of prominent limb 

weakness. ABP can occur in isolated form (ABPi) or 

associated with other symptoms (ABP-plus syndrome 

- ABPp). The anti-GD3 antibody is rarely found in GBS 

(4%). We describe a case of ABPp syndrome associated 

with anti-GD3 antibodies without ophthalmoplegia. To 

our knowledge this association has not been reported 

previously. A 37-year-old male developed an acute 

onset difficulty in swallowing both solids and liquids 

and hypophonia fifteen days after an episode of diar-

rhea. The next day appeared distal numbness to the 

four limbs and gait ataxia. Neurological examination 

showed severe dysphagia and nasal quality of voice, 

extraocular movements were fully preserved, the 

Romberg test was positive and the gait was ataxic, 

tendon reflexes exam showed hyporeflexia at upper 

limbs and areflexia at lower limbs. Nerve conduction 

studies showed a mild demyelinating sensorimotor 

polyneuropathy. Serological test for anti-ganglioside 

antibodies was found to be positive for IgM anti-GD3. 

Intravenous immunoglobulin was administered at 

dose of 0.4 mg/Kg/day for five days. Three days later 

the patient showed already a dramatic improvement 

of his symptoms and a full recovery was achieved in 

ten days. At follow-up (one month), nerve conduc-

tion study and neurologic exam were normal. There 

are few reports that describe acute oropharyngeal 

palsy with anti-ganglioside antibodies. A significant 

association exists between anti-GD3 antibody and 

oculomotor nerve involvement, however, we describe 

a case of ABPp syndrome with gait ataxia and anti-

GD3 antibodies but without ophthalmoplegia. This 

(CSF) showed elevated protein (54 mg%) and marked 

pleocytosis (white cells 390/µL), suggesting neurolog-

ical relapse of AML. Despite prompt treatment with 

salvage chemotherapy and iv immunoglobulin with 

initial benefit, she rapidly deteriorated and eventu-

ally died. The second patient, a 57-year-old woman 

with AML treated with induction chemotherapy with 

hematological recovery, presented with acute pain at 

upper limbs, and facial weakness. CSF showed protein 

47 mg% and atypical white cells 60/µL; treated with 

intrathecal chemotherapy, she slowly recovered. The 

last patient, a 69-year-old man, underwent surgery 

and chemotherapy for colorectal cancer. Ten days 

after the last chemotherapy, he presented with diffuse 

weakness, cramps, and ascending paresthesias. CSF 

and neurophysiology resulted negative. The patient 

underwent treatment with i.v. immunoglobulins 2 g/Kg, 

without benefit. Another lumbar puncture (3 days later) 

showed protein 137 mg% and white cells 0.3/µL; neuro-

physiology was consistent with GBS. The patient was 

transferred to ICU for 3 weeks, where he underwent 

mechanical ventilation and plasma exchange with slow 

improvement. GBS in association with hematological 

malignancies, or carcinomas may arise in the context of 

an immune dysregulation predisposing to immune-me-

diated neurological manifestations. However, in patients 

with hematological diseases, GBS may represent a 

recurrence of the primary disease. Since the response 

to immunotherapy may be poor and delayed, patients 

with acute/subacute neuropathy need to undergo a 

careful diagnostic work-up and tailored therapy.

PO1.63 GUILLAIN-BARRÉ SYNDROME ASSOCIATED 

WITH DENGUE VIRUS INFECTION

Prasad K, Yeo T, Umapathi T. National Neuroscience 

Institute, Singapore.

Dengue is a common arboviral infection in tropical and 

subtropical areas of the world, and is an uncommon 

antecedent infection in Guillain-Barré sydrome (GBS). 

In Singapore, it is the most prevalent mosquito-borne 

viral disease; but dengue-associated GBS has not been 

reported. We report two dengue-associated GBS cases 

that occurred in the last six months during a surge 

in dengue infection triggered by the El Nino weather 

phenomenon. Both patients had fever, thrombocy-

topenia and positive dengue IgM and IgG antibodies; 

and developed GBS within a few days after resolution 

of fever. Patient 1 had flaccid tetraparesis, areflexia, 

facial weakness, and distal paresthesia. Cerebrospinal 

fluid (CSF) showed cytoalbuminologic dissociation; 

and serial nerve conduction study (NCS) indicating an 

axonal subtype of GBS. He was treated with intrave-

nous immunoglobulin (IVIg) and has been gradually 

improving. Patient 2 progressed rapidly within a few 

days to develop flaccid tetraplegia, areflexia, distal 

sensory loss, facial weakness, ophthalmoparesis, 

autonomic dysfunction and respiratory involvement 

requiring mechanical ventilation. CSF showed cytoal-

buminologic dissociation. NCS demonstrated reduced 

distal compound muscle action potential amplitudes 

with partial motor conduction blocks. He has been 

treated with IVIg and continues to have severe defi-

cits at Day 15 of illness. The temporal relationship 

of GBS to preceding serologically confirmed dengue 

infection in these two patients, with no overt signs of 

other infection, makes it the most likely antecedent 

trigger. The incidence of dengue is expected to exceed 

20,000 this year and an equal number of cases are 

believed to be asymptomatic. Our next line of enquiry 

is to study the relationship of GBS to asymptomatic 

dengue infections.

PO1.64 RITUXIMAB-INDUCED SELF-LIMITING AIDP 

IN A PATIENT WITH AUTOIMMUNE REFRACTORY 

GLOMERULAR MEMBRANOUS NEPHROPATHY

Chiari A1, Bianchi F1, Testa F2, Ballestri M2, Galassi 

G1. 1Department of Biomedical, Metabolic, and Neural 

Science, 2Nephrology Unit, Department of Medicine, 

University Hospitals of Modena & Reggio Emilia, 

Modena, Italy.

Rituximab is a chimeric monoclonal antibody directed 

against CD20, a surface protein found on normal 



104 105

ABSTRACTSABSTRACTS

mydriasis, absent pupillary reactivity and areflexia at 

four limbs. The blood sodium level was 126 mmol/l 

indicating hyponatraemia. We found an albumin-cyto-

logical dissociation on LCR examination (8 days after 

onset) while serological test for common anti-ganglio-

side antibodies was negative. Brain and spinal MRI was 

stable without evidence of contrast enhancement. 

Nerve conduction studies showed absent sensory 

responses in all nerves except that sural nerve distal 

CMAP amplitude was severely reduced in all motor 

nerves. Heart rate variability (HRV) analysis showed 

a marked involvement of both parasympathetic and 

sympathetic systems. Intravenous immunoglobulin 

was administered at a dose of 0.4 mg/Kg/day for five 

days for two consecutive cycles. The patient showed 

a rapid improvement of dysautonomic symptoms and 

full recovery was achieved in 12 weeks. Serial electro-

physiological studies demonstrated the presence of 

reversible conduction failures and a slow recovery of 

conduction described in nodo-paranodopathy. After 

three months of onset the HRV-analysis demon-

strated normalization of autonomic balance. We 

describe a rare case of AMSAN associated with acute 

pandysautonomia. Our report confirms that serial 

electrophysiological studies are needed for diagnosis 

of GBS subtypes. Early recognition of the diagnosis 

and institution of immediate treatment certainly 

improved outcomes.

PO1.68 BICKERSTAFF ENCEPHALITIS WITH ANTI 

GM1-ANTIBODIES RELAPSING AS GUILLAIN-BARRÉ 

SYNDROME: A CASE REPORT

Studer V, Mataluni G, Rocchi C, Marfia GA. Unit of 

Dysimmune Neuropathies, Institute of Neurology, 

Department of Systems Medicine, University of Tor 

Vergata, Rome, Italy.

Bickerstaff’s brainstem encephalitis (BBE) is usually 

monophasic; anecdotal cases of relapsing BBE 

often overlap Miller Fisher syndrome (MFS), due to 

the common immunological profile of anti-GQ1B 

antibodies. Anti-GM1 antibodies are instead more 

frequently associated with acute motor axonal 

neuropathy (AMAN) variant of Guillain-Barré syndrome 

(GBS). Relapsing GBS usually presents similar symp-

toms throughout relapses. No reports are available of 

GBS relapses after BBE. Here we describe a case in 

which a first episode of BBE, associated with C. Jejuni 

and anti-GM1 antibodies, was followed by a typical 

AMAN. A 29-year-old man was hospitalized ten days 

after gastroenteritis with confusion, nystagmus, ataxia, 

VI and VII cranial nerve palsy and retained tendon 

reflexes. CSF analysis revealed 60 lymphocytes/uL 

and high protein levels; bacterial or viral infections 

were excluded. A brain MRI scan revealed multiple 

supra- and infra-tentorial lesions, without gadolinium 

enhancement. Nerve conduction study was normal. 

High titres of C. jejuni, and anti-GM1 antiganglio-

side antibodies were found. Postulating a diagnosis 

of BBE, plasma exchange was performed, with full 

clinical recovery. 14 months later, after a respira-

tory tract infection, the same patient developed a 

rapidly progressive limb weakness and hyporeflexia. 

Nerve conduction study findings were consistent 

with AMAN. CSF analysis revealed albumin-cytolog-

ical dissociation; IgM anti GM1-antibodies were again 

positive. After plasma exchange, a prompt clinical 

improvement occurred, with full motor recovery. This 

case is peculiar firstly, because a clinical presentation 

consistent with BBE was associated with the serolog-

ical antiganglioside pattern typical of AMAN. Secondly, 

a relapse occurred, with different clinical features and 

pure peripheral motor nerves involvement, coherent 

with patient’s antibody profile. Our report straightens 

the idea that MFS, BBE and GBS represent different 

entities of a wide clinical spectrum on a unique immu-

nological background. Further studies are needed to 

clarify the role of host factors in determining different 

phenotypic presentations.

PO1.69 DELAYED FACIAL PALSY IN MILLER FISHER 

SYNDROME

Tan CY1, Yuki N2, Shahrizaila N3. 1University of Malaya 

Medical Centre, Kuala Lumpur, Malaysia; 2National 

report extends the spectrum of clinical syndromes 

associated with anti-GD3 antibodies and suggests the 

utility of extensive anti-ganglioside testing in the ABPp 

variants of GBS.

PO1.66 CENTRAL NERVOUS SYSTEM (CNS) DIFFUSE 

LARGE B-CELL LYMPHOMA (DLBCL) MAY MIMIC ACUTE 

INFLAMMATORY NEUROPATHY (AIDP)

Galassi G1, Forghieri F2, Malagoli M3. 1Department 

of Biomedical, Metabolic, and Neural Science, 

University of Modena & Reggio Emilia, Modena, Italy, 
2Department of Medical and Surgical Sciences, Section 

of Haematology, 4Neuroradiology Service, University 

Hospitals of Modena & Reggio Emilia, Modena, Italy.

Peripheral nervous system involvement occurs in 

patients with haematologic malignancies. Direct infil-

tration of malignant cells can present with acute 

peripheral neuropathy identical to Guillain-Barré 

syndrome (GBS), Miller Fisher syndrome (MFS) or 

chronic inflammatory demyelinating polyneuropathy 

(CIDP). A 70-year-old female was admitted several 

months after diagnosis of a primary diffuse large 

B-cell lymphoma (DLBCL). Neurological examination 

on admission showed bilateral facial, tongue weak-

ness, dysarthria, dysphagia, asymmetric extremity 

weakness more pronounced distally, impaired limb 

coordination, absent reflexes, loss for distal touch, 

vibration, proprioception. Blood work-up revealed 

moderate anemia, normal metabolic, endocrine, 

infectious serologies, negative assays for onconeural, 

ganglioside antibodies. CSF showed 200 mg/dl protein, 

normal glucose and no cells. Electrophysiological 

abnormalities included prolonged latencies up to 10 

msec in tibials and peroneals, low sural amplitude 

(2-3 uV), slowed motor velocity ranging within 30 and 

38 m/sec, proximal ulnar nerve conduction block, 

prolonged F-wave latencies, suggesting demyelina-

tion and axonal loss. Brain MRI was unremarkable. 

The patient received 2 courses of IVIg (0.4 gr/kg/bw 

for 5 days every 2 weeks) followed by methotrexate (3 

gr/m2) with minimal transient improvement. Despite 

treatments, extremity strength rapidly worsened to 

tetraplegia within 5 weeks. Repeated brain MRI scan 

showed gadolinium enhancement of the oculomo-

tors, fifth, bilateral seventh and eighth cranial nerves. 

Repeated spinal tap showed 350 mg/dl protein, low 

glucose, over 100/m3 lymphomatous cells, oligo-

clonal bands. Despite of whole brain radiotherapy and 

intrathecal liposomal cytarabine infusions, the patient 

developed papilloedema, bowel perforation, kidney 

failure, respiratory insufficiency progressing to death. 

Our patient with DLBCL presented neurologically with 

a GBS-like neuropathy, transiently responsive to IVIg 

and chemotherapy. A likely pathogenic mechanism, 

in addition to the paraneoplastic immune-mediated 

inflammation of nerves due to blood-nerve barrier 

breakdown, could be an infiltration by lymphomatous 

cells, as suggested by gadolinium enhancement on 

MRI and by finding of axonal loss and demyelination 

on conduction study.

PO1.67 ACUTE MOTOR AND SENSORY AXONAL 

NEUROPATHY WITH REVERSIBLE ACUTE PANDYS- 

AUTONOMIA IN A MULTIPLE SCLEROSIS PATIENT

Barone S1, Nisticò R2, Salsone M2, Filippelli E1, 

Granata A1, Polidoro S1, Scannapieco S1, Casaletto 

M2, Crasà M1, Valentino P1. 1Institute of Neurology, 

University “Magna Graecia”, Catanzaro, Italy; 2Institute 

of Molecular Bioimaging and Physiology of the National 

Research Council (IBFM-CNR), Catanzaro, Italy.

Acute motor and sensory axonal neuropathy (AMSAN) 

is a subtype of Guillain-Barré syndrome (GBS). Acute 

pandysautonomia is an uncommon variant of GBS. We 

describe a case of AMSAN associated with reversible 

acute pandysautonomia in a patient with multiple 

sclerosis (MS). A 38-year-old male with relaps-

ing-remitting MS in stable phase from four years, 

developed acute weakness and paraesthesia to legs, 

urinary retention, constipation, dryness of mouth 

two weeks after an episode of pharyngeal flogosis. 

Neurological examination showed flaccid paraplegia, 

facial diplegia, bilateral Bell’s phenomenon, bilateral 
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were included in the study (n=404). We identified 13 

(3.2%) patients with recurrent GBS. Male to female 

ratio was 3:1. Twelve patients had only two episodes of 

the disease, while one male patient had five episodes 

(at age 12, 28, 32, 37, 38). In the whole group, mean age 

at the first episode was 37.2 ± 23.1 years (minimum 6, 

maximum 43 years) and at the second 51.2 ± 14.1 years 

(minimum 25, maximum 72 years). Preceding event 

was different between two episodes in 46.2% patients. 

GBS variants were AIDP (77%), AMSAN (15%), and Miller 

Fisher syndrome (8%) at the first episode, and AIDP 

(85%), AMSAN (8%), and Miller Fisher syndrome (8%) 

at the second episode. Disease seems to be more 

severe at the first compared to the second relapse, 

with GBS disability scale at nadir being 4.0 ± 0.6 vs. 

3.6 ± 1.3 (p=0.14), at discharge 2.9 ± 0.8 vs. 2.8 ± 1.0 

(p=0.58) and mean hospital stay of 34.2 ± 26.7 vs. 24.3 

± 9.3 days (p=0.03), respectively. In conclusion, recur-

rent GBS was registered in 3% of our GBS patients. 

The majority of them were younger males. In our 

cohort, different GBS variants were found to recur. It 

seems that second attack of the disease was milder 

compared to the first one.

PO1.72 TWO AMAN CASES PRESENTING DESCENDING 

MOTOR WEAKNESS FROM DISTAL HAND TO PROXIMAL 

THIGH

Shin KJ1, Kim HC1, Shin JH2. 1Inje University, Haeundae 

Paik Hospital, Busan, South Korea; 2Department of 

Neurology, Pusan National University Yangsan Hospital, 

Pusan National University School of Medicine, Busan, 

South Korea.

Acute motor axonal neuropathy (AMAN) is the auto-

immune peripheral neuropathy against human 

gangliosides which exhibits molecular mimicry with 

the lipooligosaccharide of Campylobacter jejuni. 

However, the clinical presentations are varied from 

focal weakness for a couple days to generalized paral-

ysis of whole muscles over several months. Recently, 

we have observed two AMAN cases presenting 

descending weakness from bilateral finger extension 

to hip flexion. The two patients are in their 60s; one 

is male, the other is female. They had a history of 

gastroenteritis with diarrhea one week before their 

symptoms onset. The weakness began from bilat-

eral fingers and extended to bilateral wrists, elbows, 

shoulders and hips. Motor powers of bilateral knees, 

ankles and toes were preserved in their nadir. They did 

not present abnormal cranial and autonomic nervous 

functions. Nerve conduction test exhibited the typical 

findings of AMAN and the CSF protein was elevated 

in both patients. IgG GM1 antibody test was positive 

in their sera. Even though the two patients exhibited 

the typical clinical, laboratory and electrophysiological 

findings of AMAN, their symptoms were limited to a 

special segment of spinal nerves.

PO1.73 AUTOREACTIVE T CELL RESPONSES AND 

T MEMORY SUBSETS IN CHRONIC INFLAMMATORY 

DEMYELINATING POLYNEUROPATHY (CIDP) AND ITS 

VARIANTS

Klehmet J1, Meisel A1, Staudt M2, Diederich JM2, 

Meisel C3. 1Department of Neurology, Charité 

Universitaetsmedizin Berlin, Berlin, Germany; 
2NeuroCure Clinical Research Center Berlin, Charité 

Universitätsmedizin Berlin, Berlin, Germany; 
3Department of Medical Immunology, Labor Berlin 

Charité Vivantes, Berlin, Germany.

Diagnosis of chronic inflammatory demyelinating 

polyneuropathy (CIDP) can be difficult given the clin-

ical heterogeneity of CIDP phenotypes. Atypical CIDP 

subtypes are likely to differ with respect to under-

lying pathomechanisms and may necessitate different 

treatment approaches. Despite recent progress, the 

underlying immunopathogenetic mechanisms remain 

poorly understood. Both humoral as well as cellular 

immune responses are likely to play a role in the induc-

tion of autoimmune neuroinflammation which leads to 

demyelination and axonal degeneration. Recently, we 

have shown that CIDP patients differ in cellular immune 

responses from patients suffering from non-immune 

neuropathy (controls). We found increased frequencies 

University of Singapore, Singapore; 3University of 

Malaya, Kuala Lumpur, Malaysia.

Miller Fisher syndrome is characterised by the triad 

of ophthalmoplegia, ataxia and areflexia. However, 

facial palsy can occur during the course of the illness, 

although development of facial palsy when other 

cardinal signs of Miller Fisher syndrome have reached 

nadir or improving is unusual. This delayed appear-

ance of facial palsy can be easily overlooked by the 

treating clinician. Here, we report four patients with 

Miller Fisher syndrome and delayed-onset facial palsy. 

We discuss the possible underlying reasons behind 

the delay in facial palsy.

PO1.70 PREFERENTIAL INVOLVEMENT OF THE DISTAL 

NERVE SEGMENTS IN GUILLAIN-BARRÉ SYNDROME 

ASSOCIATED WITH IGM ANTI-GM1 ANTIBODY

Seok HY, Kim B-J. Korea University College of 

Medicine, Seoul, South Korea.

Although GBS associated with IgM anti-GM1 antibody 

has been described in a few reports, it is not fully 

characterized yet. We report a GBS patient with IgM 

anti-GM1 antibody who showed unique electrophysio-

logic findings mimicking distal acquired demyelinating 

symmetric neuropathy (DADS). A 15-year-old female 

presented with a 4-day history of weakness and 

tingling in all four limbs. On neurological examination, 

her reflexes were reduced in the upper limbs but her 

sensory exam was normal. The motor strength was 

4/3+ in shoulder abduction, 3/3 in finger abduction, 

and 4/4 in all other limb muscles. Nerve conduction 

study (NCS) on the first day of admission showed mark-

edly prolonged distal latency, reduced amplitude, and 

preserved conduction velocity of compound muscle 

action potentials (CMAPs) in the right median, right 

ulnar, left peroneal, and both tibial nerves. The CSF 

was normal. On day 2, she had difficulty in walking 

and could not rise from a sitting position. She was 

treated with intravenous immunoglobulin for 5 days. In 

a follow-up NCS 2 weeks later, distal motor latencies 

were further increased, but the CMAP amplitudes 

were partially improved. After 6 weeks, NCS showed 

improvement in the distal motor latency although it is 

still slightly prolonged. The CMAP amplitudes were also 

recovered to within normal limits except both peroneal 

nerves. With the exception of anti-SSA antibody, other 

immunologic profiles were unremarkable. High titer of 

IgM anti-GM1 antibody was detected. Two months later, 

the Hughes grade has improved from 2 to 1. In our 

case, IgM anti-GM1 antibody was positive and the NCS 

showed marked increase in distal motor latencies with 

relatively preserved motor nerve conduction velocity, 

mimicking DADS. The disproportionally prolonged distal 

motor latency suggests preferential involvement in 

the distal nerve segments. Therefore, the distal nerve 

segments may be preferentially affected by GBS asso-

ciated with IgM anti-GM1 antibodies.

PO1.71 RECURRENT GUILLAIN-BARRÉ SYNDROME – 

CASE SERIES

Basta I1, Stojiljkovic O2, Peric S1, Lukic S3, Babic 

M4, Komatina N5, Petrovic M6, Vujovic B7, Stevic Z1, 

Lavrnic D1. 1Neurology Clinic, Clinical Center of Serbia, 

School of Medicine, University of Belgrade, Belgrade, 

Serbia; 2Society of Young Serbian Neurologists, 

Belgrade, Serbia; 3Neurology Clinic, Clinical Center of 

Vojvodina, Novi Sad, Serbia; 4Neurology Clinic, Clinical 

Center Banja Luka, Banja Luka, Republic of Srpska, 

Bosnia and Herzegovina; 5Neurology Clinic, Military 

Medical Academy, Belgrade, Serbia; 6Clinical Center 

Kragujevac, Kragujevac, Serbia; 7Clinical Center of 

Montenegro, Podgorica, Montenegro.

Guillain-Barré syndrome (GBS) is an acute, mono-

phasic autoimmune disorder of the peripheral nerves 

and their roots. However, recurrent episodes appear in 

up to 10% of GBS patients. The aim of our study was 

to identify patients with previous episodes of GBS, as 

well as their clinical features, in a large cohort of adult 

GBS patients. This research is part of the GBSerbia 

project. GBS patients hospitalized between 2009 and 

2014 at all tertiary centers in three Balkan countries 
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meta-analysis indicated no significant associations 

between HLA-DQB1 alleles and the risk for GBS in 

Asian and Caucasian populations. Considering lack of 

consensus regarding GBS and its possible link with 

HLA Class II polymorphic allele, we planned to deter-

mine HLA-DQB1*060x and DRB1*0701-2 polymorphic 

alleles on currently available a large GBS cohort from 

Bangladesh. HLA-DQB1*060x (*601,*602,*603/8, 

*604, *605) and HLA-DRB1*0701-2 alleles of 151 

GBS patients and 151 healthy controls were geno-

typed using sequence-specific PCR. No significant 

association were observed for HLA-DQB1*060x and 

HLA-DRB1*0701-2 in the GBS patients compared to 

healthy controls. DQB1*0602 and DRB1*701-2 alleles 

were predominantly found in both GBS (58% and 

45%) and healthy controls (54% and 45%). However, 

DQB1*605 alleles were significantly more prevalent 

in controls than GBS patients (p=0.001). Extensive 

subgroup analysis revealed DQB1*0601 allele signif-

icantly decreased in AMAN subtype (p=0.03) 

compared to controls. Similar results were found 

against C. jejuni (p=0.04) infection and presence of 

anti-GM1 antibodies (p=0.04) compared to controls. 

No significant association was observed in GBS 

patients between candidate alleles, disease severity 

and outcome. In conclusion, our data suggest that 

HLA-DQB1*060x and DRB1*0701-2 alleles confer no 

risk for GBS in Bangladeshi population. Additional 

rigorous studies that enroll a large number of 

patients (e.g., IGOS) and investigation of multiple loci 

are required to conclusively comment on the lack of 

association between HLA-DQB1 polymorphisms and 

pathogenesis of GBS.

PO2.3 TH17 PATHWAY RELATED CYTOKINE GENE 

POLYMORPHISMS IN GUILLAIN-BARRÉ SYNDROME

Debnath M1, Murari G1, Wahtule R2, Rajasekaran 

A1, Sundaravadivel P1, Gautam P1, Nagappa M2, 

Mahadevan A3, Taly AB2. 1Department of Human 

Genetics, 2Department of Neurology, 3Department of 

Neuropathology, National Institute of Mental Health 

and Neurosciences, Bangalore, India.

Guillain-Barré syndrome (GBS) is an immune mediated 

acute inflammatory disorder of the peripheral nervous 

system. Significant implications of Th17 pathway are 

increasingly being recognized in immune-mediated 

diseases including GBS. IL-27, an IL-12 family member 

with both pro- and anti-inflammatory properties, is 

known to potentially suppress the development of 

Th17 cells. IL-27 is also found to have anti-inflam-

matory function via induction of IL-10 by multiple 

helper T cells. However, the effect of IL-27 on the 

modulation of Th17 responses in GBS is yet to be 

discerned. Further, the impact of variations within 

the genes of the negative regulators (IL-27 and IL-10) 

and effector cytokine (IL-17) of Th17 pathway on the 

susceptibility to GBS is also currently unknown. 

Therefore, we explored the effect of variations within 

these cytokines genes on the clinical phenotypes of 

GBS. Genotyping of three polymorphic variants: IL-10 

(rs1800872), IL-17 (rs2275913) and IL-27 (rs153109) was 

done by PCR-RFLP in 125 GBS patients and 75 healthy 

subjects, recruited during 2014-2016. There was no 

significant deviation in the frequencies of genotypes 

and alleles of these SNPs between the patients and 

controls. However, using a recessive model the AA 

genotype of rs1800872 was found to be significantly 

associated with MRC score (P=0.03) and the presence 

of antecedent event (X2=5.19, p=0.02) in GBS patients, 

as shown by Mann-Whitney U test and Chi Square 

test, respectively. Further, Spearman’s correlation 

and Chi Square analyses indicated significant associ-

ation of GG genotype of rs153109 in GBS patients with 

inexcitable pattern (ρ= 0.20, p=0.05) and abnormal 

creatinine kinase levels (X2=6.71, p=0.01), respec-

tively, in a dominant model. In addition, GBS patients 

requiring ventilation was observed to carry GG geno-

type of rs2275913 predominantly (X2=3.86, p=0.04) in 

a dominant model. The findings of this study suggest 

the influence of genetic determinants of Th17 pathway 

on GBS progression and severity.

of auto-reactive T-cells specific for the peripheral 

myelin-antigens PMP-22 and P2 which was associ-

ated with elevated counts of CD8+ and CD4+-effector 

memory T-cells (TEM) in those patients who responded 

subsequently to IVIG treatment. Long-term treatment 

with intravenous immunoglobulins led to normaliza-

tion of PMP22 and P2-specific T-cells as well as TEM 

subsequently. In atypical variants we found a stronger 

activated cellular immune response based on a trend 

towards elevated peripheral myelin-antigen-specific 

T-cells and an altered CD4+ memory compartment. 

Our findings may be the basis to establish possible 

immune markers to discriminate CIDP subtypes from 

non-immune neuropathies, which would have to be 

proven in further long-term multi-center studies.

Posters: June 23

PO2.1 APPLICATION OF COMBINATORIAL GLYCOARRAY 

FOR HIGH THROUGHPUT SCREENING

Halstead S, Gannon S, Burchmore R, Willison HJ. 

University of Glasgow, Glasgow, UK.

Anti-ganglioside antibody screening of GBS patient 

samples in the clinic is typically performed using ELISA 

or TLC methodology. Whilst informative, these tech-

niques screen against only a limited panel of antigens 

and require large volumes of samples and reagents. 

To address this, our lab has previously developed a 

combinatorial glycoarray assay, which we have now 

successfully miniaturized on a microarray platform. 

Customised arrays are printed directly onto PVDF 

coated microscope slides using a Scienion S3 sciflex-

arrayer equipped with a piezo-electric, non-contact 

nozzle. Each print run can produce a maximum of 20 

slides, each with 16 subarrays per slide (resulting in a 

maximum of 320 arrays per run). When applying an x 

and y dot pitch of 300 µm, each subarray can accom-

modate a maximum of 400 antigen spots. The total 

volume of printed antigen can be adjusted, however, 

typically several hundred picolitres to a few nanolitres 

are applied (at 200 µg/ml), resulting in tens to a few 

hundred picograms of antigen per spot. Glycolipids 

or proteins can either be printed individually or as 

premixed ratios, which can be applied without the 

need for chemical alteration of the structure, and 

potentially loss of function. When testing patient 

samples, 100 µl of dilute serum (1:50; 2 µl per assay) 

is required. Detection of binding events is determined 

with fluorescently conjugated subtype specific anti-

bodies, in which IgG and IgM can be detected on the 

same array. Immunoglobulin binding is expressed as 

the mean fluorescent intensity of duplicate antigen 

spots and a threshold of positivity is calculated from 

the 95th percentile of the control samples for each 

target. This newly developed technique will enable the 

high throughput screening of large cohorts of sparse 

samples.

PO2.2 HUMAN LEUKOCYTE ANTIGEN DQB1*060X AND 

HLA-DRB1*0701-2 POLYMORPHISMS AND THE RISK 

FOR GUILLAIN-BARRÉ SYNDROME IN BANGLADESH

Hayat S1, Jahan I1, Rahman I1, Mahmud I3, Hassan Z4, 

Islam Z5. 1International Centre for Diarrheal Disease 

Research, Bangladesh (icddr,b), Dhaka, Bangladesh; 
3Department of Biochemistry and Molecular Biology, 

University of Dhaka, Dhaka, Bangladesh; 4Department 

of Physiology and Molecular Biology, Bangladesh 

University of Health Sciences, Dhaka, Bangladesh; 
5Laboratory Sciences and Services Division, 

International Centre for Diarrheal Disease Research, 

Bangladesh (icddr,b), Dhaka, Bangladesh.

The human leukocyte antigen (HLA) class II molecules 

play a key role to recognize self or foreign antigens 

and thus activating immune responses to infection. 

HLA class II, in particular HLA-DQ and HLA-DR, genes 

are highly polymorphic and attributed to autoim-

mune responses. Several studies demonstrated a 

relationship between HLA-DQ polymorphic alleles 

and risk for various autoimmune diseases, including 

Guillain-Barré syndrome (GBS). Few studies indicated 

HLA-DQB1*060x and HLA-DRB1*0701 alleles exert 

significant increased risk for GBS. However, recent 
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GQ1b-seronegative in conventional assay. This is the 

first demonstration of Ca2+-dependent antibody in 

neurological disorders.

PO2.6  ANTIBODIES TO GANGLIOSIDE AND 

GANGLIOSIDE COMPLEXES IN A KOREAN COHORT 

OF GUILLAIN-BARRÉ SYNDROME AND MILLER 

FISHER SYNDROME: PRELIMINARY COMPARISON 

STUDY BETWEEN NEWLY DEVELOPED MICROARRAY 

METHODS AND CONVENTIONAL ELISA

Kim JK1, Halstead S1, Willison HJ1, Huh SY2, Oh SI3. 
1Institute of Infection, Immunity and Inflammation, 

University of Glasgow, Glasgow, UK; 2Department of 

Neurology, Kosin University Gospel Hospital, Busan, 

Korea; 3Department of Neurology, Inje University Busan 

Baik Hospital, Busan, Korea.

Using a newly developed combinatorial glycolipid 

microarray technique, we investigated single and 

complex ganglioside antibody binding profiles in sera 

from a Korean GBS cohort and compared them with 

conventional enzyme linked immune sorbent assay 

(ELISA) results. Both techniques screened against 

single gangliosides (GM1, GM2, GD1a, GD1b, GD3, 

GT1b, GQ1b), in addition glycolipid microarray also 

tested for 21 kinds of complex antibodies. A total 

of 222 cases from 19 university-based hospitals of 

Korea were included in this study. They were 118 GBS 

(comprising 59 AIDP and 59 AMAN patients), 58 Miller 

Fisher syndrome (MFS) and 46 other neurological 

disease controls. When comparing antibody binding, 

there was a good concurrence rate between ELISA 

and microarray for anti-GM1 (R2=0.399) and anti-GQ1b 

(R2=0.354) antibodies in regression analysis. In results 

from the microarray study, IgG anti-GM1 antibody 

was found mainly from AMAN group (42/59, 71.2%, 

p<0.0001) and IgG GQ1b antibody was from MFS group 

(46/58, 79.3%, p<0.0001). Microarray study revealed 

various kinds of complex antibodies from AIDP (23/49, 

46.9%) though only a small number of single antibody 

was found from ELISA (6/49, 14.3%). Antibody positive 

AIDP showed different clinical patterns from antibody 

negative one as less frequent facial palsy (30.4% 

vs. 65.4%, p=0.0311) and lower level of CSF protein 

(p=0.0092). Although most AMAN cases showed higher 

reactivity against single antibody to GM1 ganglioside, 

some cases showed enhanced reaction against gangli-

oside complexes such as GM1:GD1a or GM1:GQ1b. In 

MFS, there were each 7 cases who have enhancement 

to GM1:GQ1b or GD1a:GQ1b complexes. Microarray 

study improved the positivity rate compared with 

ELISA (from 46, 79.3% to 52, 89.7%, p<0.0001) in MFS. 

Anti-ganglioside antibody study using microarray 

showed good correlation with conventional ELISA and 

complex antibodies improved the diagnostic yield. This 

study will supplement the limitation from ELISA and 

be more helpful in understanding GBS. 

PO2.7 SUPERIMPOSED INFLAMMATORY NEUROPATHY 

IN PATIENTS AFFECTED BY CHARCOT-MARIE-TOOTH 

NEUROPATHY

Gemelli C1, Grandis M1, Benedetti L1, Bellone E1, 

Mandich P1, Garnero M1, Nobile-Orazio E2, Simonetti 

S1, Prada V1, Fabbri S1, Ursino G1, De Michelis C1, 

Gotta F1, Geroldi A1, Schenone A1. 1Department 

of Neuroscience, Rehabilitation, Ophthalmology, 

Genetics, University of Genova, Genova, Italy; 
2Department of Medical Biotechnology and 

Translational Medicine (BIOMETRA), Milan University, 

2nd Neurology, Humanitas Clinical and Research 

Institute, Milan, Italy.

Superimposed inflammation may exacerbate the 

severity of hereditary neuropathy. The objective of this 

study is to describe the frequency of this complication 

in a large population of patients seen at the Department 

of Neurosciences, Rehabilitation, Ophthalmology, 

Genetics and Maternal Infantile Sciences, University 

of Genova (DINOGMI). Our first observation concerns 

a family in which three first cousins were affected by 

CMT2J. In two of them, a superimposed inflammatory 

neuropathy was diagnosed based on neurophysiolog-

ical criteria, markedly increased protein level at CSF 

examination, neuroimaging and response to therapy 

PO2.4 GANGLIOSIDES AND GANGLIOSIDE COMPLEXES 

ANTIBODIES

Kusunoki S. Department of Neurology, Kindai 

University Faculty of Medicine, Osaka, Japan.

Antibodies to gangliosides, glycolipids containing 

sialic acid, are frequently present in the acute-phase 

sera from patients with Guillain-Barré syndrome 

(GBS) and its variants. For example, anti-GQ1b anti-

bodies are detected in about 90% of the patients 

with Fisher syndrome. Anti-ganglioside antibodies 

are useful markers for diagnosis. In addition, some 

of those antibodies may be directly involved in the 

pathogenetic mechanisms by biding to the regions 

where the target gangliosides are densely localized. 

Recently we found that serum antibodies from some 

GBS patients strongly react with a mixture of two 

different gangliosides but not with each constituent 

ganglioside. We call such antibodies as ganglioside 

complexes (GSCs) antibodies. They may specifi-

cally recognize a conformational epitope formed by 

two species of gangliosides. The antibodies to GM1/

GalNAc-GD1a complex are associated with pure motor 

GBS with early conduction block at intermediate nerve 

segments. The antibodies to GSCs containing GQ1b 

or GT1a are with Fisher syndrome and related disor-

ders. In contrast to the axonal form of GBS and Fisher 

variants, anti-ganglioside antibodies are infrequently 

detected in sera from patients with acute inflam-

matory demyelinating polyneuropathy (AIDP) type. 

LM1 is a glycolipid specifically localized in myelin of 

the human peripheral nervous system. We recently 

reported that some patients with AIDP have antibodies 

against LM1 or LM1/GM1 complex. Antibodies against 

galactocerebroside, a neutral glycolipid localized in 

myelin, are associated with AIDP even in the presence 

of concomitant antibodies to gangliosides. Future 

investigation on the antibody activities against other 

glycoconjugates, such as glycoproteins and proteo-

glycans, may be necessary to reveal the pathogenetic 

mechanisms of the sero-negative GBS.

PO2.5 CA2+-DEPENDENT ANTI-GQ1B ANTIBODY 

IN GQ1B-SERONEGATIVE FISHER SYNDROME AND 

RELATED DISORDERS

Uchibori A, Gyoda A, Chiba A. Department of 

Neurology, Kyorin University, Tokyo, Japan.

10-30% of the patients with Fisher syndrome (FS) 

and its related disorders (FS-RD) are seronegative 

for IgG anti-GQ1b antibody. Some molecules need 

Ca2+ cation to interact with their ligands, and C-type 

lectin, which recognizes sugar ligands, is such one. 

On the other hand, Ca2+-dependent antibodies 

have been also reported mainly in the experimental 

field. We investigated whether Ca2+-dependency is 

present also in anti-GQ1b antibody, especially in GQ1b-

seronegative FS and FS-RD. We assayed serum IgG 

antibodies against glycolipids in various conditions 

in ELISA in 66 patients who were finally diagnosed 

as FS or FS-RD: FS, n=49; Guillain-Barré syndrome 

with ophthalmoplegia, n=6; Bickerstaff brainstem 

encephalitis (BBE), n=6; acute ophthalmoplegia (AO), 

n=5. In the 66 patients, 53 (80%) were seropositive for 

IgG anti-GQ1b antibody and 13 (20%) were negative 

in conventional isolated antigen-ELISA using phos-

phate buffered saline. In the 13 seronegative ones, 

two had IgG antibody against ganglioside complexes 

containing GQ1b. In the remaining 11 patients, seven 

(four FS, two BBE, and one AO) had IgG antibody 

against isolated GQ1b and the other one with FS 

had IgG antibody against GQ1b/GD1b and GQ1b/asia-

lo-GM1 complexes in Ca2+-added ELISA using Tris-HCl 

buffered saline. The reaction strengths increased 

depending on Ca2+ concentration. The predominant 

IgG subclass of the Ca2+-dependent antibodies was 

IgG3 in all the cases. In three of the eight patients 

with Ca2+-dependent antibodies, IgG antibody activi-

ties against corresponding antigens was also detected 

by adding another divalent cation, Mg2+ or Mn2+, but 

the reactions were weaker than by adding Ca2+. In 

a Ca2+-dependent manner, serum IgG antibodies 

against GQ1b-related antigens are also detected in 

the majority of patients with FS and FS-RD who are 
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Monoclonal gammopathy of undetermined signifi-

cance polyneuropathy (MGUSP) is slowly progressive 

with differential effects in individuals ranging from 

mild foot and minor imbalance to severe neuro-

pathic pain and sensory and motor dysfunction. 

International consensus regarding assessment and 

treatment of patients with MGUSP is lacking due 

to repeated use of suboptimal outcome meas-

ures, small trial sizes and low numbers of treated 

patients, the indolent disease course needing a 

longer follow-up period to capture relevant changes, 

or the possibility that administered treatments were 

not aggressive enough. The IMAGiNe study will result 

in a unique collection of prospectively collected 

and highly standardized clinical data and a biobank 

from a large population of well-defined patients with 

MGUSP. The main objective is to describe in detail 

the variation in clinical subtypes, clinical course, past 

and current practice of treatment, antibody titres, 

and clinical picture at the various levels of assessing 

outcome. The study group aims to define the clin-

ical and biological determinants and predictors of 

this variation subtypes, disease activity, treatment 

response and outcome. The study will be an inter-

national, multi-centre, prospective, observational 

cohort study with a duration of 3 years (assessments 

at 0/3/6/12/24/36 months). The coordinating centres 

will be Maastricht University Medical Centre+ and 

University Medical Centre Utrecht. Patients >18 years 

fulfilling the international criteria for MGUSP will be 

eligible. Exclusion is primarily based on concomitant 

diseases influencing peripheral nerve function. We 

aim to recruit at least 250 patients. Centres able to 

recruit at least 10 patients may participate in the 

study. Data collection will be based on the formats 

derived from the Dutch ALS and the IGOS. The 

following study parameters will be of interest: weak-

ness (Rasch Transformed MRC sum score), sensibility 

(Rasch Transformed Modified ISS), disability (MGUSP-

RODS), ataxia (MICARS, SARA), quality of life (EuroQol 

EQ-5D health Questionnaire), and pain (Pain-Intensity 

Numerical Rating Scale).

PO2.10 ARE THERE IMMUNOPATHOGENETIC 

DIFFERENCES BETWEEN GUILLAIN-BARRÉ SYNDROME 

AND PARALYTIC RABIES?

Mahadevan A1, Ms S1, Nagappa M2, Taly A2,  

Shampur M3, Sk S1. 1Department of Neuropathology, 
2Department of Neurology, 3Department of 

Neurovirology, National Institute of Mental Health & 

Neurosciences, Bangalore, India.

Rabies is an important public health problem in 

developing countries like India with an alarmingly 

high incidence despite availability of highly effective, 

and safe vaccines. In clinical practice, diagnosis of 

the furious (encephalitic) form of rabies poses little 

difficulty. In contrast, the paralytic form poses a diag-

nostic dilemma, as it closely mimics Guillain-Barré 

syndrome (GBS). Pathogenetically, GBS is known to be 

immune mediated. As paralytic rabies closely mimics 

GBS, we sought to determine if there are any clinico-

pathological and pathogenetic differences between 

GBS and paralytic rabies in a postmortem study. 

Immunopathology of spinal cord in seven cases of 

paralytic rabies (vaccinated-2) were compared with 

GBS (n=9). Serum and CSF levels of 17 cytokines [IL-1β, 

IL-2, IL-4, IL-5, IL-6, IL-7, IL-8, IL-10, IL-12 (p70), IL-13, 

IL-17, IFN-γ, TNF-α, G-CSF, MCP-1, GM-CSF and MIP-1β], 

using the Multiplex Cytokine Bead Based Assay System 

of paralytic rabies (n=27) were compared with GBS 

(n=5) and controls (n=15). Encephalomyelitis with 

microglial nodules and neuronophagia was seen in 

GBS and rabies with inflammation and demyelination 

in spinal radicles. In paralytic rabies, Negri bodies were 

seen within the dorsal root ganglion and abundant 

viral nucleocapsid within the anterior and poste-

rior horns with spread of viral antigen in the spinal 

nerve roots. Immunophenotypically, in GBS, CD68+ 

macrophages and CD8+ T cells predominated in 

keeping with its autoimmune T cell mediated patho-

genesis. In contrast, in paralytic rabies, infiltrates 

were predominantly macrophages without T cells. 

This corroborated with high levels of anti-inflamma-

tory cytokines (IFN- γ and IL6) and low levels of TNF-α 

(steroids and IVIG). To expand this interesting finding, 

we decided to analyze 280 patients with a genetically 

diagnosed CMT selected from our database of 457 

patients seen at the DINOGMI. 45.7% were affected 

by CMT 1A, 12.1% by CMT1X and 10.7% had MPZ-related 

neuropathies. A confirmed inflammatory neuropathy 

was identified in 4 patients affected by CMT1A (3.1%) 

and 5 CMT2J caused by mutation Thr124Met (16.6%). 

No patients with CMT1B or CMT1X were present. All 

patients with CMT1A had a diagnosis of CIDP, while 

2 patients affected by CMT2J had a diagnosis of 

CIDP, one had signs of inflammation at neuroimaging 

without respecting the criteria for a specific diagnosis 

and 2 died for a proven AIDP. Inflammation may exac-

erbate a hereditary neuropathy and this seems to be 

more frequent in patients affected by MPZ mutation 

Thr124Met. We speculate that alterations near the 

protein P0 glycosylation site may be the underlying 

substrates of susceptibility in the immune system.

PO2.8 IGM ANTIBODIES TO GM1(NEUGC) AND 

GD1B(NEUGC) IN MULTIFOCAL MOTOR NEUROPATHY 

AND CHRONIC INFLAMMATORY DEMYELINATING 

POLYRADICULONEUROPATHY

Nobile-Orazio E1,2, Giannotta C2, Mauri L1, Ciampa 

MG1, Gallia F2, Terenghi F2, Bianco M2, Sonnino S1. 
1Milan University, Milan, Italy; 2IRCCS Humanitas 

Clinical Institute, Rozzano, Milan, Italy.

IgG antibodies to N-Glycolylneuraminic acid-con-

taining GM1 [GM1(NeuGc)] have been reported in 

patients with Guillain-Barré syndrome (GBS) and 

were particularly increased after therapeutic injection 

of bovine ganglioside. In these patients GM1(NeuGc) 

was postulated to trigger an immune response 

against human GM1 (N-Acetylneuraminic acid-con-

taining GM1). We examined whether IgM antibodies 

to GM1(NeuGc) or GD1b(NeuGc) are increased in 

patients with chronic immune mediated neurop-

athy including multifocal motor neuropathy (MMN) 

and chronic inflammatory demyelinating polyradicu-

loneuropathy (CIDP). We measured by ELISA serum 

IgM antibodies to GM1(NeuGc), GD1b(NeuGc), and to 

human GM1(NeuAc) and GD1b(NeuAc) in 33 patients 

with MMN, 51 with CIDP, 16 with GBS and 82 controls 

with other neuropathies, amyotrophic lateral sclerosis 

(ALS) or multiple sclerosis (MS), and determined their 

sensitivity, specificity and positive predictive value for 

MMN and CIDP. IgM antibodies to GD1b(NeuGc) (1/1,280 

or more) were found in 17/33 (52%) patients with MMN 

(p <0.0001 compared to controls), 21/51 (41%) with 

CIDP (p <0.0002), 4/16 (25%) with GBS (n.s.) and 10/82 

controls (12%) including two with MS, two with ALS, 

three with neuropathy and monoclonal gammopathy 

and three normal subjects. In only one patient with 

CIDP antibodies to GD1b(NeuGc) were associated with 

a concomitant reactivity to GD1b(NeuAc). Higher anti-

body titres (1/2,560 or more) were almost invariably 

associated with MMN or CIDP (82%). The specificity 

of anti-GD1b(NeuGc) IgM antibodies for MMN, CIDP 

or GBS was 88% and the positive predictive value 

81%. IgM antibodies to GM1(NeuGc) were only found 

in 5 patients with MMN (15%) and were associated in 

one with antibodies to GM1(NeuAc). IgM antibodies to 

GD1b(NeuGc) were more frequent in MMN and CIDP 

than in controls. Since this molecule is not present in 

humans, the possibility that the assumption of prod-

ucts containing this molecule may have induced an 

immune response to gangliosides in these patients 

should be considered.

PO2.9 IGM ANTI-MAG PERIPHERAL NEUROPATHY: 

FROM PROPER ASSESSMENT TO TRIAL NEEDS 

(IMAGINE STUDY)

Pruppers M1, Merkies ISJ1, Faber CG1, Lunn MPT2, 

Léger J-M3, Nobile-Orazio E4, Notermans N5. 
1Maastricht University Medical Centre +, Maastricht, 

The Netherlands; 2Centre for Neuromuscular Disease/

National Hospital for Neurology and Neurosurgery, 

London, UK; 3Hopital de la Salpêtrière, Paris, France; 
4Department of Neurological Sciences, Milan University, 

Humanitas Clinical Institute, Milan, Italy; 5University 

Medical Centre Utrecht, Utrecht, The Netherlands.
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adult patients with clinical and electrophysiological 

evidence of CIDP were isolated using Ficoll gradients 

and cryopreserved. Confluent cultures of primary 

endoneurial endothelial cells (pHEndECs) were treated 

with 10 U/mL tissue necrosis factor-alpha and 20 U/

mL interferon-gamma for 24 hours to maximally induce 

BNB chemokine and adhesion molecule expression as 

previously published. 500,000 PBMLs/ mL were infused 

into a flow chamber attached to the cytokine-treated 

confluent pHEndECs at 1 mm/s for 30 minutes with and 

without anti-inflammatory drugs, and real-time video 

microscopy was performed. The numbers of firmly 

adherent and migrated PBMLs using the cytokine-stimu-

lated BNB were divided with numbers obtained from the 

untreated (basal) BNB in order to calculate an adhesion/

migration index (AMI) for each CIDP patient. Cytokine 

stimulus induced a mean AMI of 2.14 (range 1.23-2.84). 

25 µM FNCS1 peptide maximally inhibited CIDP PBML 

trafficking in vitro, with a mean AMI of 0.77 (range 0.41-

1.39), compared to an irrelevant control peptide (AMI 

2.09, range 0.81-3.67). In this model system, neither 

6-alpha methylprednisolone nor human intravenous 

immunoglobulin at estimated in vivo concentrations 

significantly modulated CIDP patient trafficking relative 

to the untreated state. This study implies a potential 

pathogenic role of FNCS1 in CIDP PBML trafficking at the 

BNB that requires further investigation.

PO2.13 DIMETHYL FUMARATE ACCELERATES 

PERIPHERAL NERVE REGENERATION VIA INDUCTION 

OF THE NRF2/HO-1 SIGNALING PATHWAY

Szepanowski F, Donaldson DM, Hartung H-P, Warnke 

C, Kieseier BC, Stettner M. Heinrich-Heine-University, 

Düsseldorf, Germany.

The fumaric acid ester dimethyl fumarate (DMF) has 

been reported to exhibit immunomodulatory and 

neuroprotective properties by activating the NF-E2-

related factor 2 (Nrf2) transcription factor. Its clinical 

efficacy has been established in multiple sclerosis as 

well as in an animal model of autoimmune neuritis. 

However, it remains unclear whether anti-inflammatory, 

anti-oxidative or a synergism of both effects under-

lies the actions of DMF and whether these may be 

sufficient to promote nerve regeneration in a primary 

mechanical injury model. To evaluate the neuroregen-

erative potential of DMF in vivo, we performed sciatic 

nerve crush injury in C57BL/6 mice. Functional recovery 

was investigated by grip strength analysis, and myelin 

thickness by histology. To decipher molecular mech-

anisms that may be affected by DMF treatment, we 

investigated the nuclear localization of Nrf2 by immu-

nohistochemistry and oxidative stress by quantifying 

sciatic nerve malondialdehyde and glutathione levels. 

Moreover, heme oxygenase 1 (HO-1) protein expression 

was determined by ELISA. DMF treatment significantly 

improved nerve functionality at three weeks post-crush 

and enhanced myelin thickness. While nuclear Nrf2 

immunofluorescence was markedly increased by DMF, 

we could neither find the lipid peroxidation marker 

malondialdehyde to be significantly reduced nor 

glutathione levels to be elevated. However, expression 

of the cytoprotective and anti-inflammatory enzyme 

HO-1 was considerably upregulated in DMF treated 

mice. Collectively, these data indicate that DMF may 

exert neuroprotective effects in the peripheral nervous 

system in vivo by upregulation of HO-1 expression, 

possibly via activation of Nrf2. Although Nrf2 has been 

reported to exert anti-oxidative effects by activating 

anti-oxidant response element (ARE) gene expression, 

we could only observe a tendency towards reduced 

lipid peroxidation and no elevation of glutathione. 

Therefore, our data suggest that DMF may support 

nerve regeneration primarily via its anti-inflammatory 

potency, but not by significantly modulating anti-oxi-

dative mechanisms in vivo.

PO2.14 THE EFFECT OF COMPLEMENT INHIBITION ON 

IMMUNE CELL INFILTRATION IN MURINE MODELS OF 

GUILLAIN-BARRÉ SYNDROME

Cunningham M1, McGonigal R1, Yao D1, 

Sankaranarayanan S2, Yednock T2, Willison HJ1. 
1University of Glasgow, Glasgow, UK; 2Annexon 

Biosciences, San Francisco, CA, USA.

and IL4 that abrogated the Th2 response in rabies. 

Intriguingly, in cases of paralytic rabies that were 

partially vaccinated, histomorphologic and immu-

nophenotypic features were similar to GBS, suggesting 

a similar immunopathogenetic mechanism. Though 

clinically similar, the paralytic form of rabies and GBS 

show striking immunopathogenetic differences.

PO2.11 THE IMMUNOPATHOGENIC ROLE OF ALPHA-M 

INTEGRIN (CD11B) IN ACUTE INFLAMMATORY 

DEMYELINATING POLYRADICULONEUROPATHY

Ubogu E, Dong C, Beacham R, Palladino S, Helton ES. 

The University of Alabama at Birmingham, Birmingham, 

AL, USA.

The molecular determinants and mechanisms involved 

in pathogenic hematogenous leukocyte trafficking 

across the blood-nerve barrier (BNB) in acute inflam-

matory demyelinating polyradiculoneuropathy (AIDP) 

are being elucidated. Prior work using untreated AIDP 

patient mononuclear leukocytes in a flow-dependent 

in vitro human BNB model demonstrated a crucial role 

for alpha M integrin (CD11b) in pathogenic trafficking. 

To determine potential biological relevance to AIDP, 

we demonstrated large clusters of CD11b+ leukocytes 

associated with demyelinating axons within the sural 

nerve endoneurium of three AIDP patients by immu-

nohistochemistry. Using a severe murine experimental 

autoimmune neuritis model induced by bovine periph-

eral nerve myelin in 8- to 12-week-old female SJL mice, 

we aimed to determine the functional role of CD11b in 

leukocyte trafficking in vivo and determine its effect 

of disease severity, peripheral nerve inflammation 

and demyelination using a published neuromuscular 

severity score (NMSS) scale, motor nerve electrophys-

iology and histopathological assessments. 5 mg/kg of 

a function-neutralizing depleting monoclonal rat-anti 

mouse CD11b antibody administered for 5 days starting 

a week following disease onset maximally reduced 

NMSS to near baseline levels. This was associated 

with statistically significant increased dorsal caudal 

tail nerve (DCTN) amplitudes, and increased DCTN 

and sciatic nerve conduction velocities and reduced 

DCTN and sciatic nerve total waveform durations 

compared to vehicle-treated and isotype-treated 

mice. Histopathological assessments showed statis-

tically significant reductions in the numbers of F4/80+ 

monocytes/macrophages, CD3+ T-cells and total 

CD11b+ mononuclear leukocytes, as well as percentage 

of demyelinated area per section. Compared to 2 g/

kg human IVIg, CD11b treatment resulted in more 

favorable NMSS, motor nerve electrophysiology and 

histopathological assessments. Consistent with in vitro 

observations, electron micrographs of active leukocyte 

trafficking in AIDP sural nerves demonstrated intact 

electron-dense intercellular junctions during para-

cellular leukocyte infiltration at the BNB. This study 

supports a crucial pathogenic role of CD11b in AIDP, 

providing a target for therapeutic modulation.

PO2.12 FIBRONECTIN CONNECTING SEGMENT-1 

PEPTIDE INHIBITS CHRONIC INFLAMMATORY 

DEMYELINATING POLYRADICULONEUROPATHY PATIENT 

LEUKOCYTE TRANSMIGRATION AT THE HUMAN 

BLOOD-NERVE BARRIER IN VITRO

Ubogu E, Palladino S, Greathouse K, Beacham R, 

Dong C, Helton ES. The University of Alabama at 

Birmingham, Birmingham, AL, USA.

The molecular determinants and mechanisms 

involved in pathogenic hematogenous leukocyte traf-

ficking across the blood-nerve barrier (BNB) in chronic 

inflammatory demyelinating polyradiculoneuropathy 

(CIDP) are being elucidated. Fibronectin connecting 

segment-1 (FN CS1) is an alternatively spliced variant 

of fibronectin expressed by microvascular endothelial 

cells at sites of inflammation in vitro and in situ. FNCS1 

is a counterligand for leukocyte alpha-4 integrin impli-

cated in pathogenic leukocyte trafficking. We sought 

to determine whether competitive FNCS1 antagonism 

modulates untreated CIDP patient leukocyte trafficking 

using a cytokine stimulated flow-dependent in vitro 

blood-nerve barrier (BNB) model. Peripheral blood 

mononuclear leukocytes (PBMLs) from seven untreated 
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in a representative animal model, spontaneous auto-

immune peripheral polyneuropathy (SAPP) in female 

CD86-deficient non-obese diabetic mice. Cohorts of 

mice with equivalent mean neuromuscular severity 

scores (NMSS = 2.75) at 24 weeks of age were treated 

with 2 mg/kg FNCS1 peptide, 2 mg/kg irrelevant 

control peptide, 50 mg/kg 6-alpha methylprednisolone 

and 400 mg/kg human intravenous immunoglobulin 

(IVIg) once a day for 5 days. NMSS were recorded 3 

times a week for 30 days after treatment initiation, 

with bilateral dorsal caudal tail nerve (DCTN) and 

sciatic motor nerve electrophysiology performed at 

day 30 prior to sciatic nerve harvesting for quantifica-

tion of inflammation and morphometric assessment 

of demyelination. FNCS1 peptide treatment resulted 

in statistically significant differences in mean NMSS 

compared to control peptide from day 8, with mean 

NMSS 1.41 vs. 3.63 on day 15 and 2.02 vs. 4.21 on day 

30. This was associated with improved mean motor 

conduction velocities and distal waveform durations in 

the DCTN and sciatic nerves at day 30. The numbers of 

CD45+ inflammatory cells and % area of demyelination 

per section were also significantly reduced following 

FNCS1 peptide treatment, with more favorable data 

compared to 6-alpha methylprednisolone and human 

IVIg. FNCS1 peptide demonstrated similar efficacy 

in limiting inflammatory demyelination to function 

neutralizing monoclonal rat anti-mouse alpha-4 inte-

grin (5 mg/kg) and vascular cell adhesion molecule-1 

(10 mg/kg) antibody treatment. These results imply 

an important role for FNCS1-alpha 4 integrin-medi-

ated leukocyte trafficking in chronic inflammatory 

neuritis, providing a potential target for therapeutic 

modulation.

PO2.17 A POTENTIAL IMMUNO-MODULATORY ROLE OF 

IL-27 IN GUILLAIN-BARRÉ SYNDROME

Wang Y, Zhang H-L. Department of Neurology, The 

First Hospital of Jilin University, Changchun, China.

Guillain-Barré syndrome (GBS) is an immune-medi-

ated disorder in the peripheral nervous system and 

the disturbance of cytokine network balance plays a 

crucial role in the pathogenesis as well as the develop-

ment of GBS. IL-27 has been proven to act as a ‘master 

regulator’ in modulating inflammation and is respon-

sible for a number of autoimmune diseases. However, 

the role of IL-27 is rarely addressed in GBS. Sixty-five 

subjects, including 19 with GBS, 7 with encephalitis 

or meningitis, 23 with multiple sclerosis or neuromy-

elitis optica, as well as 11 with other non-inflammatory 

neurological disorders, were enrolled. ELISA was used 

to detect the concentrations of IL-27 in paired samples 

of CSF and plasma. The difference of IL-27 expres-

sion between GBS and other neurological diseases 

was explored as well as the correlation between the 

IL-27 levels and the clinical manifestations of GBS. 

The mean concentration of IL-27 in GBS patients was 

significantly lower than other neurological disorders 

both in CSF and plasma. GBS patients with antecedent 

infection, decreased tendon reflexes, hypesthesia, 

autonomic nerve dysfunction and a MRC sum score 

<30 were inclined to have lower CSF/plasma levels of 

IL-27 than those without these features (pg/ml, CSF: 

176, 181, 185, 185, 194 vs. 210, 205, 202, 198, 199, respec-

tively; plasma: 218, 196, 220, 223 235 vs. 250, 273, 252, 

241, 247, respectively). Additionally, GBS patients with 

cranial nerve involvement tended to have a decreased 

concentration of IL-27 in CSF (pg/ml, 182 vs. 211). 

Production of IL-27 is disparate between GBS and 

other neurological diseases and a significantly lower 

level of IL-27 is observed in GBS patients. A potential 

association between the decreased IL-27 expression 

and more severe clinical course indicates an anti-in-

flammatory role of IL-27 in GBS.

PO2.18 CNS AND PNS FINDINGS DURING THE ZIKA 

VIRUS OUTBREAK

da Silva IRF1, dos Santos PP1, Nogueira CB1, Cruz Jr 

LCH2, Vianna FSL1, Ferreira ACA1, de Carvalho ML1, 

Filho PFM1, Matta AP1, Nascimento OJM1. 1Universidade 

Federal Fluminense, Rio de Janeiro, Brazil; 2CDPI/

Hospital das Américas, Rio de Janeiro, Brazil.

The proposed mechanism of injury in the acute motor 

axonal neuropathy (AMAN) form of Guillain-Barré syndrome 

is the attack of peripheral nerve axons by autoantibodies 

targeting gangliosides. The binding of these antibodies 

results in the activation of the complement cascade, a 

series of enzymatic reactions culminating in the insertion 

of the terminal component, membrane attack complex 

(MAC), into the axonal membrane. Inhibition of MAC with 

the monoclonal antibody (mAb) Eculizumab was shown 

to be effective in preventing the MAC associated injury 

of the motor nerve terminal in acute mouse models of 

Miller Fisher syndrome (MFS) and AMAN, and is now in 

Phase 2 clinical trials for use in Guillain-Barré syndrome. 

Recently, a novel complement inhibitor which targets the 

first component of the classic complement pathway, 

C1q, has also been shown to be effective in preventing 

MAC-mediated injury in the MFS model and also in an 

additional acute AMAN model, where anti-GM1 ganglioside 

antibody is targeted solely at GM1-expressing neuronal 

membranes. The inhibition of the complement cascade 

at C1q has the added benefit of inhibiting production of 

anaphylatoxins C3a and C5a, which recruit phagocytic 

immune cells to the site of injury, as well as production 

of C4b and C3b, which covalently bind nerve components 

to direct immune cell attack. In the acute MFS and AMAN 

models, in which lethal injury accumulates rapidly over 

several hours only, no major immune cell infiltration is 

noted. However, at such early time-points (up to 6 hours 

post injury), neutrophil recruitment is likely to be minimal 

and macrophage infiltration non-existent. In order to 

examine the immune cell infiltration at later time-points, 

temporally extended in vivo and ex vivo mouse models of 

anti-ganglioside and complement mediated injury were 

developed and used to test immune cell recruitment in 

the presence and absence of anti-C1q antibody mediated 

complement inhibitor.

PO2.15 COLD PARESIS: ARE MOTOR AXONS MORE 

VULNERABLE TO COOLING THAN SENSORY AXONS?

Kovalchuk M, van Schelven LJ, Sleutjes B, van 

den Berg L, Franssen H. UMC Utrecht, Utrecht, The 

Netherlands.

The symptom of cold paresis in multifocal motor 

neuropathy may reflect cold-induced conduction 

block in reinnervated muscle fibers or cold-induced 

conduction block in affected motor axons. We 

explored the latter possibility by investigating if 

cooling in normal subjects affects motor axons to 

a greater degree than sensory axons. In 16 healthy 

volunteers, we performed excitability tests and clin-

ical tests of median nerve motor and sensory axons 

after warming to 37°C and after cooling to 20°C. 

Clinical tests included thenar muscle strength, 2-point 

discrimination of the 3rd finger, and joint position 

sense of the 3rd finger. Excitability-tests of motor 

axons showed that cooling induced fanning-in of 

threshold electrotonus, steepening of I/V-slopes, and 

increase in refractoriness. In sensory axons, cooling 

also induced an increase in refractoriness, but no 

fanning-in of threshold electrotonus and flattening 

of I/V-slopes instead of steepening. Cooling induced 

excitability-changes in motor axons, compatible with 

depolarization, but changes in sensory axons cannot 

be explained by depolarization. This may reflect differ-

ences in slow K-channels or HCN-channels expression 

in sensory axons.

PO2.16 FIBRONECTIN CONNECTING SEGMENT-1 

P E P T I D E  M O D U L AT E S  I N F L A M M AT O R Y 

DEMYELINATION IN A SEVERE SPONTANEOUS MURINE 

MODEL OF CHRONIC INFLAMMATORY DEMYELINATING 

POLYNEUROPATHY

Ubogu E, Greathouse K, Beacham R, Palladino S, 

Helton ES, Dong C. The University of Alabama at 

Birmingham, Birmingham, AL, USA.

Fibronectin connecting segment-1 (FN CS1), an alter-

natively spliced variant of fibronectin, is expressed by 

microvascular endothelial cells at sites of inflamma-

tion in vitro and in situ. FNCS1 is a counterligand for 

leukocyte alpha-4 integrin implicated in pathogenic 

leukocyte trafficking. Guided by in vitro observations, 

we sought to determine whether competitive FNCS1 

antagonism modulates inflammatory demyelination 
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demyelinating polyneuropathy (AIDP), acute motor 

axonal neuropathy (AMAN), and Miller Fisher syndrome 

(MFS) using clinical criteria and serial electrophysio-

logical studies. We analysed the available serologies of 

C. jejuni, mycoplasma, CMV and EBV. Thirteen patients 

were classified as AIDP, 9 AMAN and 23 MFS. Six 

remained unclassified. Twenty-five reported respira-

tory symptoms and 4 had gastrointestinal complaints 

prior to onset of GBS. Eleven patients (1 AIDP, 3 AMAN, 

6 MFS, and 1 unclassified) had positive mycoplasma 

serologies. Two patients (1 AIDP and 1 MFS) had 

evidence of recent CMV infection. Serologies for C. 

jejuni and acute EBV infections were negative in all 

patients tested. This preliminary survey of antecedent 

infections does not suggest C. jejuni is a common 

antecedent infection of GBS in Singapore, despite 

non-demyelinating subtypes making up a substantial 

proportion of cases. Further studies are planned to 

corroborate this observation and to identify the role 

of other infections, such as Dengue and Chikungunya, 

particularly in the axonal subtypes. Recently, associa-

tion of GBS with symptomatic and asymptomatic Zika 

virus infection has been recognised. Dengue, another 

flavivirus infection, is endemic in Singapore. Its inci-

dence can exceed 20,000 cases a year. Preceding 

dengue infection was not diagnosed in the above GBS 

cohort. However, more than half of dengue infections 

are thought to be asymptomatic. This is believed to 

be related to the immunological response of asymp-

tomatic patients to the dengue virus. We are studying 

asymptomatic dengue as a possible trigger for GBS. 

The results will be presented at the meeting.

PO2.21 ELECTROPHYSIOLOGICAL FINDINGS OF GBS 

PATIENTS FOLLOWING ARBOVIRUS INFECTION

Davidovich ER, Ferreira ACA, da Silva IRF, dos Santos 

PP, Pupe CCB, Araujo LM, de Almeida IM, Pagliarini 

LFD, Nascimento OJM. Universidade Federal 

Fluminense, Rio de Janeiro, Brazil.

After the last FIFA World Cup in 2014, a substantial 

rise in Guillain-Barré syndrome (GBS) cases has been 

observed in Brazil. Currently, a connection between 

Zika virus infection (ZIKV) and the occurrence of 

neurological complications is hypothesized, mostly 

microcephaly GBS. Moreover, our tropical country 

harbours other arbovirus, such as Dengue virus and 

Chikungunya, with symptoms only subtly different from 

ZIKV infection, making its diagnosis no simple task. 

To the present day, ZIKV infection seems to induce 

neurological complications much more frequently 

than any other arbovirosis. We report electrophysi-

ological findings of GBS patients treated in a tertiary 

university hospital in Brazil with preceding symptoms 

highly suggestive of ZIKV infection. Data collection 

included demographic and clinical information, as well 

as characteristics of nerve conduction studies/electro-

myography of patients with preceding symptoms highly 

suggestive of ZIKV infection. 10 patients were recruited, 

all of which presented with GBS with a pattern of acute 

inflammatory demyelinating polyneuropathy (AIDP) by 

NCS/EMG criteria. The following electrophysiological 

findings were reported: I. Predominantly distal demyeli-

nation; II. Increase of distal motor latencies; III. Increase 

of negative peak duration of distal compound muscle 

action potentials; IV. Preservation of sensory potentials 

of superficial fibular and sural nerves. In the present 

context of increased incidence of GBS cases – around 

5-6 times the expected rates – we could observe some 

particular findings on NCS/EMG studies. Since GBS is 

a rare nosological entity, the observed results repre-

sent a hypothesis generator on the pathogenesis and 

electrophysiological manifestations of a recently found 

cause of GBS.

PO2.22 INCREASED INCIDENCE OF GBS AND ITS 

VARIANTS: A CURRENT PHOTOGRAPH OF THE 

BRAZILIAN SCENARIO

Nascimento OJM1, Ferreira MLB2, Dourado Jr MET3, 

Ferreira ACA1, Coelho GE4, da Silva IRF1. 1Universidade 

Federal Fluminense, Rio de Janeiro, Brazil; 2Hospital 

Restauração, Recife, Brazil; 3Universidade Federal do 

Rio Grande do Norte, Natal, Brazil; 4Ministério da Saúde 

do Brasil, Brasília, Brazil.

In 2015, an outbreak of ZIKV was observed in Brazil. 

Though typically benign and often asymptomatic, ZIKV 

has been linked to neurological complications. We 

analyze the possible association of Zika virus (ZIKV) 

infection and neurological complications in adults. 

Clinical and molecular data for ZIKV were evaluated 

in patients from Rio de Janeiro, Brazil, presenting with 

preceding symptoms suggestive of ZIKV and neurolog-

ical findings. Thirteen cases with peripheral nervous 

system (PNS) involvement were described. Of these, 

53% presented with paraparesis, 38% with tetraparesis, 

and only 7% with brachial diparesis. Virtually all had 

hyporeflexia, and only 15% had normal deep tendon 

reflexes. Cranial nerves were affected in 69% of patients, 

including: 30% with facial diplegia, 50% with disarthria 

and dysphagia; 7% with combined facial, trigeminal 

and hypoglossal dysfunction; 7% with injuries to both 

trigeminal and hypoglossal nerves; 15% with unilateral 

facial palsy; and 7% with facial and trigeminal findings. 

All of them showed albuminocytologic dissociation; all 

but one patient presented with preceding symptoms 

suggestive of ZIKV infection. Central nervous system 

(CNS) symptoms were present in four patients. Three 

of them presented with impaired consciousness. Of 

these, one had features of ADEM on MRI, two with find-

ings suggestive of Bickerstaff encephalitis and one with 

fatal encephalitis complicated with refractory intrac-

ranial hypertension. Our findings serve as a hypothesis 

generator of the potential of ZIKV to promote CNS and 

PNS injuries. It is not known to date whether the patho-

genesis is secondary to direct neuronal injury.

PO2.19 ACUTE PERIPHERAL NEUROPATHY AND 

CHIKUNGUNYA INFECTION

Davidovich ER, dos Santos PP, da Silva IRF, Modenezi 

LV, Romão TT, Amaral CB, Pires KL, Ferreira ACA, 

Pupe CCB, Nascimento OJM. Universidade Federal 

Fluminense, Rio de Janeiro, Brazil.

Chikungunya is a relatively benign form of viral infec-

tion caused by a RNA-virus of the Togaviridae family. 

In 2015, an outbreak occurred in Brazil. Neurological 

complications were previously described with a 

prevalence of 16.3%, including encephalitis, myelop-

athy, peripheral neuropathy, carpal tunnel syndrome, 

myeloneuropathy, and myopathy. Currently, there is 

no literature regarding neuropathic pain related to 

Chikungunya virus (CHIKV). We describe and analyze 

the acute peripheral neuropathy associated with 

neuropathic pain in patients with CHIKV infection 

during its acute and subacute phase. The analysis 

included patients with neuropathic pain up to 8 weeks 

after CHIKV infection. Few patients with preceding 

CHIKV infection who remain with arthritis also show 

signs of neuropathic pain in upper and lower limbs. 

Electrophysiological findings are unrevealing except 

for increase of sensory and motor distal latencies 

of the median nerve. Hand and wrist ultrasound 

disclosed thickening of the median nerve, joint effu-

sion and tenosynovitis. Finally, the painful area was 

not restricted to the median nerve distribution, nor 

could be justified by the arthritis, suggesting associ-

ated small-fiber nerve involvement. CHIKV infection 

is possibly associated with neuropathic pain, with 

potential lesion to small-fiber nerves. Acute carpal 

syndrome might be caused by mechanical compres-

sion caused by soft tissue edema, by a direct infectious 

neuritis or by immune-mediated mechanisms. Further 

research on its pathogenesis and long-term prognosis 

is warranted.

PO2.20  GUILLA IN-BARRÉ SYNDROME AND 

ANTECEDENT INFECTIONS IN A SINGPOREAN COHORT

Lim CSJ1, Umapathi T2. 1National University Hospital, 

Singapore; 2National Neuroscience Institute, Singapore.

Campylobacter jejuni is the most recognised ante-

cedent infection associated with Guillain-Barré 

syndrome (GBS), especially with axonal subtypes. 

Other microorganisms believed to be immunological 

triggers of GBS include Epstein-Barr virus (EBV), cyto-

megalovirus (CMV) and mycoplasma. We examined 

a cohort of consecutive GBS patients from 2012 to 

2015. They were classified into acute inflammatory 



120 121

ABSTRACTSABSTRACTS

of Medical Microbiology and Infectious Diseases, 

Erasmus University Medical Centre, Rotterdam, The 

Netherlands; 3National Institute of Neurosciences 

and Hospital, Sher-e-Bangla Nagar, Agargaon, Dhaka, 

Bangladesh; 4Fondation Mérieux, Lyon, France; 
5Departments of Neurology and Immunology, 

Erasmus University Medical Centre, Rotterdam, The 

Netherlands.

Guillain-Barré syndrome (GBS) is a disorder that 

yearly affects about 100,000 persons worldwide. GBS 

is a highly variable disorder with respect to clinical 

course and outcome, which is influenced by the 

type of preceding infection, age and provided treat-

ment and care. These characteristics may differ 

between patients from high- and low-income coun-

tries, although very few data are available from the 

last category. We conducted a hospital based obser-

vational study including 403 patients fulfilling the 

National Institute of Neurological Disorders and 

Stroke (NINDS) criteria for GBS patients between 2010 

and 2013 in Dhaka Medical College Hospital, Dhaka, 

Bangladesh. Detailed clinical, electrophysiological, 

serologic and microbiological data were obtained. 

GBS affected predominantly young adults males (M/

F=2:1) living in rural areas. Antecedent events were 

recorded in 76% of patients. The most frequent events 

being gastroenteritis (46%) and upper respiratory tract 

infection (18%). Symmetrical weakness and reduced 

reflexes were found in the majority of patients (98%). 

Disease course was monophasic in all patients. 65% of 

the patients were bed-bound at entry and 17% of the 

patients required a mechanical ventilator. About 90% 

of the patients did not receive specific treatment either 

intravenous immunoglobulin (IVIg) or plasmapheresis 

due to high/expensive treatment cost. 13% of patients 

died during hospitalization. 54% of patients had an 

axonal variant and recent C. jejuni infection was found 

in 55% of GBS patients. Capsular types HS23/36c, 

HS19, and HS41; and MLST types ST-22, ST-3219 and 

ST-362 were most prevalent in GBS associated strains 

in Bangladesh. Finally, GBS in Bangladesh is a severe, 

predominantly pure motor and axonal neuropathy with 

a high mortality rate. The majority of the patients do 

not receive specific and standard treatment with IVIg 

in view of its high price. Therefore, low-cost treatment 

strategies are required for GBS patients in developing 

countries like Bangladesh.

PO2.25 CLINICAL FEATURES IN A CIDP (CHRONIC 

INFLAMMATORY DEMYELINATING POLYNEUROPATHY) 

POPULATION FROM SOUTHERN ITALY

Topa A, Spina E, Iodice R, Tozza S, Ruggiero 

L, Esposito M, Santoro L, Manganelli F. 

Department of Neurosciences, Reproductive and 

Odontostomatological Sciences, Federico II University, 

Naples, Italy.

The aim of our study was to describe clinical features in 

a cohort of patients with chronic inflammatory demy-

elinating polyneuropathy (CIDP) from a tertiary care 

neuromuscular center in Campania, Southern Italy. 

We selected the patients fulfilling definite European 

Federation of Neurological Societies/Peripheral Nerve 

Society (EFNS/PNS) criteria for CIDP among those 

presented to our neuromuscular center at University 

Federico II of Naples in the last 15 years. We identified 60 

patients with a diagnosis of definite CIDP. Male:Female 

ratio was 2.33:1. Mean age was 55.35 years, mean age 

of onset was 44.02 years and mean disease duration 

was 11.05 years. Three patients were dead. 10 patients 

(16.67%) had acute onset. The course of disease was 

monophasic in 13.33% of patients, relapsing in 55% 

and progressive in 31.67%. According to EFNS criteria, 

26.67% of patients presented an atypical phenotype: 

62.5% had a multifocal acquired demyelinating sensory 

and motor (MADSAM) neuropathy, 31.25% a pure 

sensory variant and 6.25% a distal acquired demyeli-

nating symmetric (DADS) neuropathy. Regarding clinical 

disability, mean value of Rankin Modified Scale (RMS) 

was 2.31 and 15% of patients showed severe disability 

(RMS ≥4). Lastly, 86.67% of patients were responsive 

to corticosteroids or intravenous immunoglobulin 

(IVIG). Notably, 73.08% of patients responded to IVIG 

and 26.92% responded to corticosteroids. Overall, our 

Zika virus (ZIKV) is an arbovirus firstly described in 

Uganda in the 1940s. It is believed that ZIKV landed in 

northeast Brazil during the last FIFA World Cup in 2014. 

Even tough Brazil has been chronically affected by 

other arboviruses, such as Dengue and Chikungunya, 

ZIKV seems to induce significantly more neurolog-

ical injuries than its counterparts. We report on the 

unexpected increase in incidence of Guillain-Barré 

syndrome (GBS) during the current ZIKV epidemic in 

Brazil. We provide analysis of GBS cases preceded by 

symptoms suggestive of ZIKV infection recruited from 

January 2015 to February 2016 in referral centres from 

Natal (state of Rio Grande do Norte), Recife (state of 

Pernambuco) and Niteroi (state of Rio de Janeiro). In 

Rio de Janeiro, six patients with GBS with typical pres-

entation were observed in the year of 2015, followed 

by a sudden peak of 12 new cases in the first two 

months of 2016, including Miller Fisher and AMAN vari-

ants. In Natal, 32 typical and 2 variants of GBS were 

diagnosed in 2015, with only four cases of GBS so far 

in 2016. In Recife, 51 cases with classical forms of 

GBS and 4 variants were registered in 2015, with 10 

others in 2016. GBS cases and its variants have expe-

rienced a significant rise in their incidence in Brazil 

since 2015. The temporal and geographical distribution 

of cases resembles the spread of ZIKV infections in 

Brazil, having started in the northeast and descended 

to southern regions later in 2015.

PO2.23 ACTIVATION OF MYELOID CELLS AND B CELLS 

IN THE PERIPHERAL BLOOD OF PATIENTS WITH 

GUILLAIN-BARRÉ SYNDROME

van Rijs W, Jacobs BC, Rogier C, Brem M, Tio-Gillen 

A, Fokkink W-J, Huizinga R. Departments of 

Immunology and Neurology, Erasmus MC, University 

Medical Center, Rotterdam, The Netherlands.

Anti-glycolipid antibodies induce peripheral nerve 

damage in Guillain-Barré syndrome. The mechanisms 

by which these antibodies develop are currently 

unknown, but animal studies suggest an important 

role for innate immune activation through Toll-like 

receptors (TLR). Our previous work demonstrated 

that lipo-oligosaccharides (LOS) from Campylobacter 

jejuni, isolated from patients with GBS, potently 

activate innate immunity through TLR4. In addition, 

we recently showed that dendritic cells (DC) from 

patients, recovered from GBS, express higher levels 

of the activation marker CD38 and the co-stimulatory 

molecule CD40 upon stimulation with C. jejuni LOS as 

compared to controls. Here we investigated expres-

sion of CD38, CD40 and other activation markers on 

peripheral blood leukocytes during the acute stage of 

GBS. A multicolor antibody panel was used to inves-

tigate the expression of several markers on B cells, 

monocytes and DC populations by flow cytometry. 

Peripheral blood mononuclear cells were isolated 

from patients with GBS during the acute phase of 

disease, before start of treatment (n=10), and controls 

(n=8). Preliminary data indicate that the expression 

of CD38 is significantly increased on monocytes, 

B-cells and plasmacytoid DC from patients with GBS. 

The expression of CD40 was not different between 

patients and controls, however GBS patients showed 

elevated levels of monocytes positive for another 

co-stimulatory molecule, CD80. The percentage of B 

cells with CD69 expression was increased, suggesting 

that a subset of B cells is activated. Also we found 

expression of CD169, a receptor for sialylated C. jejuni 

LOS, on B cells. These results need to be confirmed 

but may provide important information on the specific 

cell-cell interactions that have occurred in the acute 

stage of GBS, and the magnitude of (innate) immune 

activation, thereby further unravelling the pathogen-

esis of GBS.

PO2.24 EPIDEMIOLOGICAL AND CLINICAL FEATURES 

OF GUILLAIN-BARRÉ SYNDROME IN DEVELOPING 

COUNTRIES

Islam Z1,2, Islam MB1, Mohammad QD3, Endtz HP4, 

Jacobs BC5. 1Emerging Diseases and Immunobiology 

Research Group, Laboratory Sciences and Services 

Division, International Centre for Diarrhoeal Disease 

Research, (icddr,b), Dhaka, Bangladesh; 2Department 
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with bimodal maximum peak in the rainy season and 

another moderate peak in summer. A similar incidence 

of preceding infections was seen across all seasons.

PO2.28 FACTORS AFFECTING PHYSICAL ACTIVITY IN 

DYSIMMUNE INFLAMMATORY NEUROPATHY

White C, Butcher L, Knight S, Petty J. King’s College 

London, London, UK.

We aimed to evaluate the relationship between 

activity limitation, health and exercise beliefs and 

overall physical activity in people with dysimmune 

inflammatory neuropathy (IN). We conducted a 

UK-wide online survey using standardised and vali-

dated questionnaires: physical activity (International 

Physical Activity Questionnaire, IPAQ), illness beliefs 

(Illness Perceptions Questionnaire- Revised, IPQ-R), 

exercise benefits and barriers (Exercise Benefits and 

Barriers Scale, EBBS) and activity limitation (Rasch-

built Overall Disability Scale, R-ODS). The survey was 

accessed over 400 times and we excluded ineli-

gible respondents and those who did not complete 

sufficient items. The final sample comprised 124 

participants with a mean age of 56 years (SD 13.02) 

of whom 55% were male, 67% had Guillain-Barré 

syndrome, 28% had chronic inflammatory demy-

elinating polyradiculoneuropathy and the remaining 

4% had another form of IN. The participants were 

predominantly active, with 72% meeting the current 

UK physical activity guideline amount of at least 150 

minutes per week of moderate intensity activity in 

bouts of at least 10 minutes. Of the remaining 28%, 

half were classified as ‘inactive’, reporting no bouts of 

activity of 10 minutes in the preceding week. Stepwise 

linear regression analysis was used to establish the 

relationship between physical activity and several 

independent variables. A significant three-factor 

model explained almost a third of the variance in 

physical activity (R2 = 0.292, p<0.01). The strongest 

predictor was R-ODS score, accounting for 17% of 

the variation in physical activity with IPQR treatment 

control and EBBS total score accounting for a further 

8% and 4%, respectively. The results suggest that 

despite ongoing disability, many people with IN are 

engaging in regular physical activity. Since health and 

exercise beliefs are associated with activity, interven-

tions aimed at modifying them such as cognitive and 

behavioural approaches may be helpful in increasing 

physical activity in people with IN who are less active.

PO2.29 CLINICAL AND ELECTROPHYSIOLOGICAL 

CHARACTERISTICS OF GUILLAIN-BARRÉ SYNDROME: 

A SINGLE-CENTER EXPERIENCE

Gomez A1, Diaz A1, Reyes S1, Reyes J2, Reyes MI1. 
1Hospital Fundacion Santa Fe de Bogotá, Bogotá, 

Colombia; 2Universidad de los Andes, Bogotá, 

Colombia.

Studies describing clinical and electrophysiological 

features of GBS in Colombia and other Latin American 

countries are scarce. The aim of this study was to 

investigate the clinical and electrophysiologic features 

of GBS patients attending the neurophysiology clinic at 

Hospital Universitario Fundación Santa Fe de Bogotá 

in Bogotá, Colombia. This is a retrospective obser-

vational study, evaluating GBS patients attending the 

neurophysiology clinic at HUFSFB over a 5-year period. 

Information was retrieved regarding demographics, 

clinical characteristics, ancillary tests, electrodi-

agnostic studies and previously known prognostic 

factors. Patients with other causes of neuropathy 

were excluded. 17 patients met the inclusion criteria. 

Sensory symptoms occurred in up to 70.5% of the 

cases. In most cases (82.3%), weakness was predom-

inantly distal. A majority of the patients displayed no 

cranial nerve involvement (58.8%) but oculomotor 

involvement was found to be present in 25.7% of 

the cases and 17.6% also developed facial palsy. Pain 

and autonomic dysfunction were observed in 52.9% 

of all cases. All patients had decreased deep tendon 

reflexes and 52.9% were areflexic. In all cases, disease 

course was monophasic during hospitalization. Upper 

respiratory tract infections (23.5%) and gastroenteritis 

(23.5%) were the most frequently preceding infections, 

data are in line with those previously reported for CIDP, 

also in other geographic areas. Notably, the majority of 

patients responded to treatment and only a minority 

of patients showed severe disability.

PO2.26 LONG TERM IMPACT OF GUILLAIN-BARRÉ 

SYNDROME IN BANGLADESH: A SERIOUS PROBLEM 

IN QUALITY OF LIFE

Papri N1, Ara G1, Islam MB1,2, Chowdhury TS1, 

Mohammad QD2, Jacobs BC4, Islam Z1. 1International 

Centre for Diarrhoeal Disease Research (icddr,b), Dhaka, 

Bangladesh; 2Department of Medical Microbiology 

and Infectious Diseases, Erasmus University Medical 

Centre, Rotterdam, The Netherlands; 3National 

Institute of Neurosciences and Hospital, Sher-e-Bangla 

Nagar, Agargaon, Dhaka, Bangladesh; 4Departments 

of Neurology and Immunology, Erasmus University 

Medical Centre, Rotterdam, The Netherlands.

Guillain-Barré syndrome (GBS) is an acute post-infec-

tious immune-mediated polyneuropathy. Outcome of 

GBS is highly variable but previous studies indicate 

that a substantial proportion of patients have long-

term residual disability that may have a devastating 

impact on their personal life. Outcome may be worse 

in developing countries where most patients lack 

specific treatment and standard care, but system-

atic data on long-term complications of GBS from 

developing countries are lacking. We aimed to eval-

uate long-term effects of GBS on daily life, working 

activities, private life and presence of residual symp-

toms using a large GBS cohort from Bangladesh. A 

total of 403 GBS patients were prospectively recruited 

between 2010 and 2013 in Dhaka Medical College 

Hospital, Dhaka, Bangladesh. In-depth interviews were 

conducted on 200 patients who had survived after 3-4 

years of onset of disease using standard question-

naires. Among 200 patients, 143 (72%) were male and 

median age was 22 years (IQR 16, 35). During follow up, 

84 (42%) patients made complete recovery (GBS disa-

bility score=0), whereas 36% were capable of running 

with minor physical signs-symptoms, 17% could walk 

without support but unable to run and 1% needed 

assistance for walking. Ninety-five patients (47%) had 

limitation of limb activities (ONLS score≥1). In EQ5D, 

frequently reported problems were found on mobility 

(29%), pain/discomfort (24%) and anxiety/depression 

(16%). Single index value for their own health was 

stated <100 by 62% patients. Data on private life were 

available for 61 male and 33 female patients (median 

age 35, IQR 28, 43); >40% patients (both male and 

female) reported sexual dysfunction. In conclusion, 

persistence of long term residual complications 

of GBS after several years of onset of disease had 

been reported by a copious number of patients in 

the Bangladeshi cohort. Therefore, systematic and 

cost-effective interventions are required to improve 

the quality of life of GBS patients.

PO2.27 GUILLAIN-BARRÉ SYNDROME HAS BIMODAL 

SEASONAL VARIATION IN INDIA

Meena AK1, Rehman MS1, Yuki N2, Mridula RK1, 

Durga P1, Jabeen SA1, Borgohain R1, Kaul S1. 1Nizam’s 

Institute of Medical Sciences, Hyderabad, India; 
2National University of Singapore, Singapore.

Guillain-Barré syndrome (GBS) is a non-seasonal 

illness in general, but there are reports of seasonal 

GBS from China and Iran. The purpose of our study 

was to describe the seasonal distribution of GBS in 

India. We included a retrospective cohort of 534 GBS 

patients at our institute, 2005-2014. Patients were 

divided into four groups depending on the season of 

admission according to classification by the Indian 

Meteorological Department. Data was analysed 

using chi-square test and p value <0.05 was taken 

as significant. In our cohort male:female ratio was 

2.5:1. The incidence of GBS was higher in monsoon 

(41%). Across the months the incidence was variable 

with the highest in September (12%). There was no 

seasonal variation in subtypes of GBS and severity of 

GBS. No statistically significant difference was found 

in seasonal reporting of infections preceding GBS. This 

study shows seasonal variation in the incidence of GBS 
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persistent hyperpolarization of resting membrane 

potential in motor axons. Sensory excitability testing 

in MMN, at the same site where motor axons were 

shown to be hyperpolarized, was completely normal. 

This may indicate that there are no abnormalities, 

nor compensatory mechanisms, in sensory axons of 

affected nerves in MMN. Therefore, sensory axons in 

MMN are unlikely to be targeted.

PO2.32 MOTOR UNIT NUMBER INDEX (MUNIX): 

IS IT RELEVANT IN CHRONIC INFLAMMATORY 

DEMYELINATING POLYRADICULONEUROPATHY?

Delmont E, Benvenutto A, Grapperon A-M, 

Vershueren A, Campana ES, Pouget J, Attarian S. 

Referral Centre for ALS and Neuromuscular Diseases, 

Marseille, France.

Motor Unit Number Index (MUNIX) is a non-invasive 

electrophysiological measure that estimates the 

number of motor units in a given muscle. Its value 

in chronic inflammatory demyelinating polyradicu-

loneuropathy (CIDP) is unknown. Our objective was 

to determine the test-retest reliability of the MUNIX 

technique and to explore if the MUNIX sumscore could 

be related with disability in CIDP. The MUNIX technique 

was unilaterally assessed in the abductor digiti mini 

(ADM), the abductor pollicis brevi (APB) and the tibi-

alis anterior (TA) muscles two different times by two 

blinded examiners. The MUNIX sumscore was calcu-

lated by adding the results of the ADM, APB and TA 

muscles. 14 CIDP patients were enrolled. The intra-

class correlation coefficient (ICC) was great for inter 

and intra variability for ADM muscles (0.8 and 0.81), TA 

muscles (0.86 and 0.89) and MUNIX sumscore (0.76 

and 0.83). The MUNIX sumscores from the first and 

second evaluations were strongly correlated (r=0.83, 

p<0.001). The MUNIX sumscore was significantly 

correlated with MRC testing (r=0.71, p<0.01), overall 

neuropathy limitation scale (ONLS) (r= -0.70, p<0.001), 

Rasch-built overall disability scale (R-ODS) (r=0.71, 

p<0.001). The MUNIX technique has a good repro-

ducibility and the MUNIX sumscore is related to the 

disability. The MUNIX technique estimates the axonal 

loss and the number of functional motor units. The 

MUNIX sumscore may be a good instrument to eval-

uate the CIDP patients during their follow-up.

PO2.33 USEFULNESS AND APPROPRIATE TIME OF 

SERIAL NERVE CONDUCTION STUDIES IN GUILLAIN-

BARRÉ SYNDROME: A MULTI-CENTER STUDY

Lee H-S1, Shin HY2, Kim SM2, Kim JK3, Suh BC4, Nam 

T-S5, Kim B-J6, Oh J7, Shin KJ8, Bae JS9. 1Department 

of Neurology, Presbyterian Medical Center, Jeonju, 

South Korea; 2Department of Neurology, Yonsei 

University College of Medicine, Seoul, South Korea; 
3Department of Neurology, College of Medicine, 

Dong-A University, Busan, South Korea; 4Department 

of Neurology, Kangbuk Samsung Medical Center, 

Sungkyunkwan University School of Medicine, Seoul, 

South Korea; 5Department of Neurology, Chonnam 

National University Hwasun Hospital, Jeonnam, South 

Korea; 6Department of Neurology, Korea University 

College of Medicine, Seoul, South Korea; 7Department 

of Neurology, Konkuk University College of Medicine, 

Seoul, South Korea; 8Department of Neurology, College 

of Medicine, Inje University, Seoul, South Korea; 
9Department of Neurology, College of Medicine, Hallym 

University, Chuncheon, South Korea.

Currently, Ho’s and Hadden’s criteria are the most 

widely used electrodiagnostic criteria of Guillain-Barré 

syndrome (GBS). Limitations of these criteria are being 

evaluated recently and importance of serial NCS to 

classify GBS subtypes has been suggested. However, 

exact timing of follow-up NCS has not been precisely 

determined. We reviewed data of GBS patients admitted 

to 8 hospitals in Korea from January 2011 through March 

2015, retrospectively. Patients who underwent NCS at 

admission, 1 and 4 weeks after admission (first, second, 

and third NCS, respectively) were selected. The elec-

trophysiologic data was applied to Ho’s and Hadden’s 

criteria and classified into 4 categories, normal (N), 

axonal (A), demyelinating (D), and equivocal type (E), 

which is classified neither demyelinating nor axonal 

occurring a median of 16 days before symptoms 

onset. Cerebrospinal fluid analysis was available in 

94.1% of the patients. According to nerve conduction 

studies results, 58.8% of the patients were classified 

as having an AIDP and 35.2% as having axonal vari-

ants. Conduction block was reversible in 1 patient. 

The majority of the patients received intravenous 

immunoglobulin (88.2%) and 2 patients required no 

immunotherapy. Mechanical ventilation was instituted 

in 33.6% of cases and 29.4% required tracheostomy. 

We observed a high percentage of atypical variants 

of GBS. Only a few patients had a follow up nerve 

conduction study, which is essential for an accurate 

classification of the variant subtype.

PO2.30 TRIPLE STIMULATION TECHNIQUE IMPROVES 

THE DIAGNOSIS OF GUILLAIN-BARRÉ SYNDROME

Sévy A, Grapperon A-M, Delmont E, Attarian S. 

Referral Center for Neuromuscular Diseases and ALS, 

Timone University Hospital, Marseille, France.

Diagnostic criteria of Guillain-Barré syndrome (GBS) 

include clinical, electrophysiological and biological 

data. Current electrophysiological criteria for GBS may 

miss particularly in the early stages of the disease, 

leading to difficulties to assess the diagnosis. In this 

study, we aimed to evaluate the diagnostic efficiency 

of the triple-stimulation technique (TST) to highlight 

proximal conduction blocks. TST was applied on 6 

patients with clinical GBS presentation but without 

current electrophysiological criteria on the early 

conventional nerve conduction studies. All patients 

with a diagnosis of clinical GBS referred to our center 

between September 2014 and January 2016 were 

included. They all had conventional electrophysio-

logical testing within 15 days of symptom onset. TST 

was performed for the patients who did not fulfill 

the electrodiagnostic criteria of GBS. Among the 44 

included patients, 38 fulfilled the electrodiagnostic 

criteria of GBS at the time of the initial conventional 

nerve conduction study. The six remaining patients 

had proximal conduction blocks revealed by TST, 

allowing classifying them into classical electrodiag-

nostic criteria. Combination of conventional nerve 

conduction study and TST allowed 100% of electro-

physiological diagnostic. TST is useful for the diagnosis 

of GBS when conventional nerve conduction studies 

remain inconclusive, especially in the early stages of 

the disease.

PO2.31 SENSORY AXONS IN MULTIFOCAL MOTOR 

NEUROPATHY

Kovalchuk M, van Schelven LJ, Sleutjes B, van 

den Berg L, Franssen H. UMC Utrecht, Utrecht, The 

Netherlands.

Multifocal motor neuropathy (MMN) is a progressive 

immune-mediated disorder of peripheral nerves in 

adults which leads to weakness in arms and legs. 

MMN is characterized by multiple local lesions in 

peripheral nerves over which motor nerve conduc-

tion studies show conduction block and slowing. 

Despite beneficial immunological treatment, loss of 

affected motor axons gradually progresses. One of the 

unsolved problems in MMN is why focal nerve lesions 

lead to clinical and electrophysiological motor deficits 

only. Two hypotheses prevail in the literature: either 

antigenic properties or ion-channel properties differ 

between motor and sensory axons. Each may render 

motor axons more vulnerable than sensory axons for 

developing conduction block and degeneration. The 

present study was undertaken to determine if resting 

membrane potential, ion-channel activity, or both 

are abnormal in sensory axons of affected nerves 

in MMN patients. We performed excitability tests of 

motor and sensory axons in affected median nerves 

of 4 MMN patients (15 more to follow) and 15 normal 

controls at 37°C. Conditioning and test stimuli were 

delivered at the median nerve at the wrist; motor 

responses were recorded from the thenar muscle 

and sensory responses from the 3rd digit. Results of 

motor excitability testing in MMN showed fanning-out 

of threshold electrotonus, decreased I/V slope, and 

increased superexcitability, all compatible with 
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assessed at two different times in 7 MMN patients and 

17 healthy controls in the abductor pollicis brevis (APB) 

and the abductor digiti minimi (ADM) muscles. A MUNIX 

sumscore and a compound muscle action poten-

tial (CMAP) sumscore were calculated by adding the 

results of APB and ADM muscles. Five MMN patients 

were evaluated on the first day of IVIg infusion and 22 

days after the infusion (short-term evaluation). Three 

MMN patients were evaluated on the first day of IVIg 

infusion and 1 month after 2 IVIg infusions (longer term 

evaluation). All patients were clinically evaluated at 

each visit by the Overall Neuropathy Limitations Scale 

(ONLS) and Medical Research Council (MRC) scale of 

ADM and APB. The intra-class correlation coefficient 

(ICC) of MUNIX sumscore in healthy controls was 0.85, 

showing good test-retest reproducibility. MUNIX and 

CMAP sumscores were lower in MMN patients than in 

healthy controls (p<0.01 for MUNIX, p=0.02 for CMAP). 

The 95th percentile of the coefficient of variation of 

the healthy controls was determined as the upper 

limit of the normal range. The coefficients of variation 

above this value were determined as statistically signif-

icant. At short-term evaluation, ONLS and MRC scores 

did not change, CMAP sumscore improved in only one 

patient, whereas MUNIX sumscore improved in 3 of the 

5 patients. At longer-term evaluation, MUNIX improved 

in 2 of the 3 patients. In conclusion, MUNIX seems 

to be a reliable, easy-to-perform and sensitive test 

to monitor the short-term efficiency of IVIg in MMN. 

These results need to be confirmed in a larger cohort.

PO2.36 EARLY ELECTRODIAGNOSTIC FEATURES 

OF UPPER EXTREMITY SENSORY NERVES CAN 

DIFFERENTIATE AXONAL GUILLAIN-BARRÉ SYNDROME 

FROM ACUTE INFLAMMATORY DEMYELINATING 

POLYNEUROPATHY

Kim B-J1, Shin HY2, Kim JK3, Shin KJ4, Bae J-S5, 

Yoon B-A3, Oh J6, Koo YS1, Seok HY1. 1Korea University 

Medical Center, Seoul, South Korea; 2Yonsei University 

College of Medicine, Seoul, South Korea; 3Dong-A 

University College of Medicine, Busan, South Korea; 
4Haeundae Paik Hospital, Inje University, Busan, 

South Korea; 5College of Medicine, Hallym University, 

Chuncheon, South Korea; 6Konkuk University Medical 

Center, Seoul, South Korea.

Serial nerve conduction studies (NCSs) with thorough 

follow-up periods are recommended to differentiate 

axonal or demyelinating Guillain-Barré syndrome 

(GBS), but these approaches are not suitable for 

early diagnosis. We performed this study to iden-

tify possible NCS parameters to differentiate GBS 

subtypes. We retrospectively reviewed the medical 

records of 70 patients with GBS at multiple insti-

tutions. Patients with axonal GBS and AIDP were 

selected based on clinical characteristics and serial 

NCSs. Only patients who underwent NCS within 

10 days of symptom onset were selected. Anti-

ganglioside antibody study was used to increase 

diagnostic certainty. We used the classification 

and regression tree (CART) algorithm to determine 

cut-off values for selected predictors of axonal 

GBS. Ultimately, 25 patients with axonal GBS and 19 

patients with AIDP were selected. Median and ulnar 

nerve sensory nerve action potential (SNAP) ampli-

tudes were significantly smaller in the AIDP group 

compared to the axonal GBS group. Median and ulnar 

sensory nerve conduction velocities, in addition to all 

motor nerve conduction velocities, were significantly 

slower in the AIDP group compared to the axonal GBS 

group. However, the presence of conduction blocks 

did not differ between groups. CART analysis revealed 

that the distal ulnar sensory nerve SNAP amplitude 

(>7.5 µV) was the best predictor of axonal GBS, with 

a sensitivity of 92% and a specificity of 79%. Early 

upper extremity sensory NCS findings are helpful in 

differentiating axonal GBS patients with anti-gangli-

oside antibodies from AIDP patients.

PO2.37 DISTAL DEMYELINATION AND CSF PROTEIN 

IN AIDP

Zivkovic S. University of Pittsburgh Medical Center, 

Pittsburgh, PA, USA.

type. We analyzed changes of electrophysiologic find-

ings and identified a significant change of classification 

(SCC), which was defined as change of categories as 

follows: N to E/A/D, E to A/D, A to D, and vice versa. In 

total, 162 studies of 54 patients were analyzed. Mean 

interval between symptom onset and first NCS was 5.6 

days (SD 3.75). Mean interval between first and second 

study was 8.3 days (SD 2.83) and time between first and 

third study was 35.1 days (SD 12.52). Twenty-one and 

16 patients showed SCC during successive NCSs using 

Ho’s and Hadden’s criteria, respectively. SCC occurred 

between first and second NCS in 19 (90%) and 14 (88%) 

patients applied to Ho’s and Hadden’s criteria, respec-

tively. Only 3 patients showed SCC between second and 

third NCS in both criteria. One patient showed 2 SCC 

because of a continuing deterioration during sequential 

NCSs. Serial NCSs are necessary for classification of 

GBS subtypes. We suggest early follow-up NCS such 

as 1 week after first NCS, because the most significant 

changes of electrodiagnostic categories occur during 

the early stage.

PO2.34 ELECTROPHYSIOLOGICAL ASSESSMENT IN 

GUILLAIN-BARRÉ SYNDROME WITH BOTH ANTI-GAL-C 

AND OTHER GANGLIOSIDE ANTIBODIES

Samukawa M1, Kuwahara M1, Ueno R1, Hamada R1, 

Takada K1, Hirano M2, Mitsui Y1, Sonoo M3, Kusunoki 

S1. 1Department of Neurology, Kindai University Faculty 

of Medicine, Osaka, Japan; 2Department of Neurology, 

Sakai Hospital, Kindai University Faculty of Medicine, 

Osaka, Japan; 3Department of Neurology, Teikyo 

University Faculty of Medicine, Tokyo, Japan.

Antibodies to glycolipids, such as galactocerebro-

side (Gal-C) and gangliosides, are frequently detected 

in acute-phase sera of patients with Guillain-Barré 

syndrome (GBS). Recently, we reported that GBS 

patients with anti-Gal-C antibody (Gal-C-GBS) tend 

to have demyelinating neuropathy (J Neurol Sci, 2014). 

In contrast, a previous report described that a GBS 

patient with both anti-Gal-C and GM1 ganglioside anti-

bodies exhibited axonal neuropathy. Here we assessed 

electrophysiological features of GBS patients with 

antibodies to Gal-C and gangliosides (Gal-C-GS-GBS) 

to clarify the pathogenic roles of Gal-C antibodies in 

GBS. We examined antibodies to gangliosides (GM1, 

GM2, GD1a, GD1b, GalNAc-GD1a, GT1b, and GQ1b) in 

serum samples from 54 consecutive patients with 

Gal-C-GBS. We selected patients who had antibodies 

to gangliosides as well as to Gal-C, and assessed 

their electrophysiological findings based on Hadden’s 

criteria (1998) and Ho’s criteria (1995). We found 19 

patients with Gal-C-GS-GBS. The electrophysiolog-

ical data from 16 of these 19 patients were available. 

Among the evaluated 16 Gal-C-GS-GBS cases, eight 

(50%) had a demyelinating condition, seven (44%) 

were equivocal, one patient was normal, and none of 

the patients had axonal category based on Hadden’s 

criteria. Based on Ho’s criteria, eight patients (50%) 

had acute inflammatory demyelinating polyneurop-

athy (AIDP), and eight (50%) were unclassified; no 

patient was determined as having acute motor axonal 

neuropathy (AMAN) or being unexcitable. This is the 

largest study on the electrophysiological findings in 

Gal-C-GS-GBS. In this study, none of the patients 

with Gal-C-GS-GBS were categorized as having axonal 

neuropathy. Antibodies to Gal-C, a myelin antigen, 

may predominantly be associated with demyelinating 

neuropathy even with concomitant antibodies to 

gangliosides.

PO2 .35  MOTOR UNIT NUMBER INDEX TO 

MONITOR SHORT TERM EFFECT OF INTRAVENOUS 

IMMUNOGLOBULIN IN  MULTIFOCAL MOTOR 

NEUROPATHY

Philibert M1, Grapperon A-M2, Delmont E2, Attarian 

S2. 1CHU TIMONE, 2Neuromuscular Disease and ALS 

Referral Center, Timone University Hospital, Marseille, 

France.

Our objective was to determine if Motor Unit Number 

Index (MUNIX) technique is relevant to monitor the 

effect of intravenous immunoglobulin (IVIg) in multi-

focal motor neuropathy (MMN). MUNIX was unilaterally 
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developed clinical or electrophysiological impairment 

by the mechanism of nodo/paranodopathy. We specu-

late that major lesions of MFS seem to be localized at 

the proximal portion of the sensory nerves.

PO2.39 ELECTROPHYSIOLOGICAL FEATURES OF 

PATIENTS WITH POEMS SYNDROME IN CHINA

Zou Z1, Sun Q2, Liu M2, Cui L2. 1Fujian Medical University 

Union Hospital, Fuzhou, China; 2Peking Union Medical 

College Hospital, Beijing, China.

Polyneuropathy, organomegaly, endocrinopathy, M 

protein and skin changes (POEMS) syndrome is a 

rare cause of polyneuropathy. There were only a few 

studies of electrophysiological features in POEMS 

syndrome. This study aims to elucidate the features 

of nerve conduction studies in POEMS syndrome. 

A retrospective analysis of 89 patients who were 

diagnosed as POEMS syndrome and had undergone 

nerve conduction studies (NCS) from January 2000 

to January 2011 was conducted. For statistical anal-

ysis, Fisher’s exact probability test, the Student’s t 

test or the Mann-Whitney U test were used. All anal-

yses were performed using SPSS 11.0, and P<0.05 

was considered statistically significant. In total, 

456 motor and 362 sensory nerves were examined. 

Compound muscle action potentials (CMAPs) and 

sensory nerve action potentials (SNAPs) were absent 

more frequently in lower limbs compared with upper 

limbs (P<0.05, both motor and sensory nerves), and 

the CMAP amplitude was more decreased in lower 

limbs than in upper limbs (P<0.05). Abnormal conduc-

tion slowing was observed in motor (79%) and sensory 

(77%) nerves, and sensory conduction velocity (SCV) 

was more attenuated in upper limbs than in lower 

limbs (P<0.05). Distal motor latencies were prolonged 

in 62% of the motor nerves. Conduction block was 

detected in 25% of the 94 nerves tested, and more in 

upper limbs than in lower limbs (P<0.05). These find-

ings suggest that NCS in POEMS syndrome showed 

characteristic features. Reduced or absent potential 

amplitude were more frequently observed in the lower 

limbs, while more conduction slowing and conduction 

block occurred in the upper limbs.

PO2.40 LACK OF EFFECT OF TIMING OF NERVE 

CONDUCTIONS ON ELECTRODIAGNOSIS OF GUILLAIN-

BARRÉ SYNDROME

Rajabally Y, Hiew FL, Winer J. University Hospitals of 

Birmingham, Birmingham, UK.

The effect of timing is uncertain on the electrophys-

iology of Guillain-Barré syndrome (GBS). This may, 

however, depend the usefulness of systematic serial 

studies performed at specific times, frequently advo-

cated as essential for an accurate diagnosis, despite 

lacking evidence. We retrospectively analyzed records 

of 118 consecutive patients with GBS from Birmingham, 

U.K. (2001-2012), studied between 0-14 days or 15-42 

days post-onset using new criteria which we recently 

proposed (Rajabally et al., 2015). Rates of acute inflam-

matory demyelinating polyneuropathy (AIDP) (p=0.71), 

axonal GBS (p=0.33) and equivocal forms (p=0.46) 

were similar for both timings. Similarly, no significant 

differences between timings were observed using 

older criteria (Hadden et al., 1998). Using new criteria, 

proportions were similarly comparable to published 

serial studies for both timings, for AIDP (p=0.25; p=0.10) 

and axonal GBS (p=0.73; p=0.56), but were higher than 

with serial studies for equivocal forms in patients 

studied on days 0-14 (p=0.012), although not in those 

studied on days 15-42 (p=0.17). These results suggest 

that over the initial 6 weeks post-onset, timing fails to 

substantially influence subtype proportions in a large 

GBS cohort. This appears also importantly irrespec-

tive of criteria used. Repeat studies appear therefore 

unlikely to be helpful when systematically performed 

within this time frame, except in equivocal cases, 

where they may be of use to confirm a GBS diag-

nosis. Although the benefit of repeat studies remains 

possible at other times, the timing may need to be 

individualized although in practice difficult. Future 

prospective evaluation may be helpful although we 

cannot answer the question of the ideal timing in each 

Elevated cerebrospinal fluid (CSF) concentration was 

noted in the original description of Guillain-Barré 

syndrome (GBS). Nevertheless, up to 10% of GBS 

patients may have normal CSF when tested, and elec-

trophysiologic testing results may also be non-specific 

early in the course. Electrophysiologic testing in 

acute inflammatory demyelinating polyneuropathy 

(AIDP; demyelinating variant of GBS) shows evidence 

of distal and proximal demyelination, and elevated 

CSF protein content is attributed to inflammation of 

spinal roots. We have retrospectively analyzed results 

of cerebrospinal fluid analysis and electrophysiologic 

testing of 25 consecutive AIDP patients seen at UPMC 

Presbyterian between 2011 and 2015. Three additional 

patients were excluded from analysis because CSF 

studies were not obtained or terminal latency index 

(TLI) could not be calculated. The subjects were 76% 

male with an average age of 53.6 years (range 17-87). 

CSF protein content was elevated (>45 mg/dl) in 84% 

of subjects (range 51-460), with a median value of 91 

mg/dl (mean 135 mg/dl). Subjects with CSF protein 

below median level had mean TLImedian at 0.215 

and TLIulnar at 0.312, compared to 0.261 and 0.386 

in subjects with CSF protein content above median 

level, respectively. CSF protein level below median 

was associated with decreased TLI (below median) 

in 67% of examined nerves, while CSF protein level 

above median was associated with decreased TLI in 

37% of examined nerves. Various patterns of elec-

trophysiologic abnormalities have been recognized 

in GBS, but their clinical significance and impact on 

treatment and outcomes is still not well understood. 

Our results suggest that AIDP with predominant distal 

demyelination is more likely to have lower CSF protein 

content, but larger studies are needed to confirm this 

association and to investigate its clinical significance.

PO2.38 ALTERATION OF AXONAL EXCITABILITY 

IN  M ILLER  F ISHER  SYNDROME  AND  I TS 

PATHOPHYSIOLOGICAL IMPLICATION

Lee JY1, Oh S-I2, Pyun SY3, Im SY1, Bae JS1. 1Department 

of Neurology, Hallym University College of Medicine, 

Chuncheon, South Korea; 2Department of Neurology, 

Inje University College of Medicine, Seoul, South Korea; 
3Department of Neurology, National Police Hospital, 

Seoul, South Korea.

Recently, some authors reported a reversible conduc-

tion failure of sensory nerve in Miller Fisher syndrome 

(MFS), a unique electrophysiological phenomenon 

suggesting a nodo/paranodopathy. We evaluated the 

axonal excitability of peripheral sensory and motor 

nerves in MFS and clarified the pathophysiology 

of sensory neuropathy in MFS. Seven MFS patients 

who were showing the classical triad of syndrome 

and anti-GQ1b antibody positivity were recruited. We 

performed automated nerve excitability testing (NET; 

QTRACS with multiple excitability protocol TRONDF) 

with threshold tracking techniques to measure 

multiple excitability parameters in median motor and 

sensory axons. The automated protocol calculated 

strength-duration time constant (SDTC), parameters 

of threshold electrotonus (TE) and current-threshold 

relationship (CTR), and recovery cycle (RC) of excita-

bility. Each NET parameter was compared between 

the MFS group and normal controls (25 motor and 

15 sensory). In motor axons, the MFS group revealed 

a less steep stimulus-response slope. Although the 

MFS group showed a tendency of hyperpolarized 

pattern: slightly fanning-out, shorter refractoriness, 

and more prominent superexcitability, there were no 

statically significant differences. Regarding the anal-

ysis of sensory axons in the index finger, SDTC was 

significantly shorter in the MFS group. However, other 

parameters showed a similar pattern of tendency in 

motor axons with no statistical significance. Our study 

identified only subtle alteration of axonal excitability 

in both sensory and motor axons in MFS. In addi-

tion, there was no significant change of refractoriness, 

which can be a major finding of axonal excitability 

in anti-GM1 positive acute motor axonal neuropathy 

(typical example of nodo/paranodopathy). Altogether, 

this study failed to show definite abnormalities 

of nerve excitability in the upper limbs. Therefore 

we could not conclude whether anti-GQ1 antibody 
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There is little known about central manifestations 

other than cranial nerve involvement in patients who 

primarily suffer from chronic demyelinating poly-

neuropathy developing central demyelination over 

the course of disease. The patient was diagnosed 

as having CIDP in 1989 with a typical manifestation 

consisting of distal and proximal sensomotoric tetra-

syndrome. The patient received IVIG treatment since 

1999 due to precedent tuberculosis infection with a 

dosage of 50 g every 6 weeks (body weight 65 kg) 

and was stable for more than 10 years. In 2014 she 

developed progressive vertigo and a tendency to fall 

to the right side combined with nausea. In addition, 

she reported increasing problems with walking and 

climbing stairs. Clinical examination revealed distal 

and proximal tetrasyndrome with a clear deterioration 

of pareses, a positive Hallmagyi-Courthoys sign to both 

sides, but no nystagmus or other signs for vestibular 

involvement. CSF showed mild pleocytosis (7 cells) 

and elevated protein (136 mg/dl) without evidence 

for infection consistent with CIDP. Interestingly, MRI 

showed post-inflammatory lesion pontocerebellar 

with enhancement, no meningeal enhancement, inter-

preted as inflammatory involvement in the central 

nervous system in the context of CIDP. We escalated 

immunomodulatory treatment by increasing dosage of 

IVIG up to 2 g per kilogram body weight once followed 

by 70 g (1.4 g/kg BW). The patient responded fast; over 

6 months she reached remisson state of vertigo and 

ataxia. Unlike described in the literature, our patient 

developed pontocerebellar manifestation long-term 

after onset of PNS demyelinating disease under IVIG 

treatment. Interestingly, escalation of IVIG treatment 

led to remission of clinical symptoms due to central 

manifestation.

PO2.44 AN ITALIAN MULTICENTER DATABASE FOR THE 

DIAGNOSIS AND THERAPY OF CHRONIC INFLAMMATORY 

DEMYELINATING POLYRADICULONEUROPATHY (CIDP) 

AND ITS VARIANTS

Nobile-Orazio E1, Filosto M2, Jann S3, Fazio R4, 

Cavaletti G5, Cortese A6, Clerici M7, Lauria G8, Carpo 

M9, Liberatore G10, Peci E11, Todeschini A2, Verrengia 

EP3, Gallia F10, Beghi E12, Cocito D11. 1Milan University, 

IRCCS Humanitas Clinical Institute, Milan, Italy; 
2University of Brescia, Spedali Civili Hospital, Brescia, 

Italy; 3Niguarda Cà Granda Hospital, Milan, Italy; 4IRCCS 

San Raffaele Hospital, Milan, Italy; 5Milano Bicocca 

University, Monza, Italy; 6IRCCS Fondazione Mondino, 

Pavia, Italy; 7Fondazione Macchi Hospital, Varese, Italy; 
8IRCCS Carlo Besta Neurological Institute, Milan, Italy; 
9Treviglio Hospital, Treviglio, Italy; 10IRCCS Humanitas 

Clinical and Research Center, Milan, Italy; 11Città della 

Salute e della Scienza Hospital, Torino, Italy; 12IRCCS 

Mario Negri Institue, Milan, Italy.

Chronic inflammatory demyelinating polyradiculoneu-

ropathy (CIDP) is a chronic and disabling disease of the 

peripheral nervous system that often improves with 

immune therapy. Several variants have been included 

under this term including purely motor, sensory, 

distal, asymmetric or focal CIDP. The relation of these 

variants to CIDP is not well established, also consid-

ering that some of them have a different response 

to therapy compared to CIDP. In addition, some anti-

neural reactivities have been recently associated with 

peculiar clinical presentation of CIDP and response 

to therapy. The lack of clear diagnostic criteria for 

these variants may also possibly explain their different 

proportion and response to therapies among different 

series of patients with CIDP. We recently established 

in Italy a web-based database in order to collect the 

data from a large series of patients with CIDP followed 

by Italian Centers with expertise on CIDP in order to 

determine the frequency and characteristic of these 

variants, the diagnostic criteria used for their diag-

nosis, the possible evolution into typical CIDP, the 

association with specific anti-nerve antibodies, and 

their response to therapy. The association of CIDP and 

variants with antecedent events, life and dietary habits 

and concomitant diseases will be also examined. All 

the patients will be evaluated at the time of inclusion 

and tested for the presence of different anti-nerve 

antibodies. Patients will be followed for two years to 

monitor their outcome and response to therapy. The 

individual patient. In conclusion, repeat studies at set 

times remain of unproven value in GBS. Application of 

new criteria with one study, both sensitive and specific 

using as gold-standard the most informative serial 

study irrespective of its timing (Uncini et al., 2010), 

appears therefore justified.

PO2.41 FINGOLIMOD IN TREATMENT REFRACTORY 

CIDP: A CASE REPORT

Rossor A1, Foldes D2, Chattaway J2, Reilly MM1. 1MRC 

Centre for Neuromuscular Diseases, National Hospital 

for Neurology and UCL Institute of Neurology, London, 

UK; 2National Hospital for Neurology and Neurosurgery, 

London, UK.

While the initial treatment of CIDP with steroids, IvIg 

and/or plasma exchange is usually successful, there are 

a number of patients who do not respond satisfactorily 

and in whom further immunosuppression is warranted. 

Currently there is no consensus on which agent to use 

and little high quality randomised controlled trial data 

on which treatment to recommend. With the current 

trial of fingolimod ongoing, we report the case of a 

37-year-old Caucasian woman with a 29-year history 

of CIDP treated with fingolimod adjunctive therapy. Over 

the course of her illness our patient has been treated 

with corticosteroids, IvIg and plasma exchange, azathi-

oprine and beta interferon, which have been partially 

effective. In addition, she has been treated with cyclo-

sporin, tacrolimus, mycophenolate, alemtuzumab and 

rituximab with no response. In 2008 she underwent 

autologous stem cell transplantation which resulted 

in a sustained improvement but unfortunately she 

relapsed following immunization for influenza A and 

pneumococcus. Fingolimod is an FDA approved drug 

for the management of multiple sclerosis and has 

also been shown to be efficacious in the experimental 

autoimmune neuritis mouse model of inflammatory 

neuropathy. We therefore commenced our patient on 

a trial of fingolimod in November 2013. Over the subse-

quent 28 months her disease severity as measured 

by her MRC total sum score has stabilized, however, 

we have been unable to reduce her total dose of 

prednisolone and IvIg. Attempts to reduce these medi-

cations have resulted in a deterioration of her disease 

and requirement for plasma exchange. In summary, 

Fingolimod was well tolerated in our patient at a 

dose sufficient to result in a sustained lymphopenia. 

Although fingolimod appears to have resulted in stabi-

lization of our patient’s CIDP, it is unclear if this reflects 

the natural history of her disease.

PO2.42 COURSE AND TREATMENT OF CIDP DURING 

PREGNANCY

Klehmet J, Meisel A. Department of Neurology, 

Charité Universitaetsmedizin Berlin, Berlin, Germany.

Chronic inflammatory demyelinating polyneurop-

athy (CIDP) is not common in women of childbearing 

age. Pregnancy, delivery and breastfeeding represent 

special circumstances in these patients. So far little 

is known about possible higher risks of complications 

compared to normal pregnancy, delivery and post-

partum period. In addition, optimal mode of delivery is 

unclear. We report a patient who developed a relapse 

during the early period of pregnancy but could be 

stabilized with IVIG on maintenance basis which was 

associated with more pronounced adverse effects 

than before pregnancy. She delivered spontaneously 

with support of spinal anesthesia a healthy male infant 

without complications. We conclude that the course 

of CIDP can change during pregnancy with higher 

frequencies of relapses or clinical exacerbations which 

can be treated with IVIG safely. Side effects of IVIG 

treatment can be more pronounced during pregnancy. 

There is no need for elective caesarian section except 

for obstetric reasons in CIDP.

PO2.43 NEW CENTRAL PONTOCEREBELLAR 

MANIFESTATION OF A PATIENT SUFFERING FROM CIDP 

FOR MORE THAN TEN YEARS

Klehmet J, Meisel A. Department of Neurology, 

Charité Universitaetsmedizin Berlin, Berlin, Germany.
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PO2.47 A MULTICENTRIC COHORT STUDY ON ANTI-MAG 

ANTIBODIES NEUROPATHY: DOES RESPONSE TO 

RITUXIMAB DIFFER DEPENDING ON THE ASSOCIATED 

HEMATOLOGICAL DISEASE?

Campagnolo M1, Benedetti L2, Bianco M3, Riva 

N4, Marfia GA5, Garnero M2, Mataluni G5, Fazio 

R4, Nobile-Orazio E3, Briani C1. 1Neurology Unit, 

University of Padova, Padova, Italy; 2Department 

of Neuroscience, Rehabilitation, Ophthalmology, 

Genetics, Maternal and Child Health (DiNOGMI), 

University of Genova, Genova, Italy; 3Department of 

Medical Biotechnology and Translational Medicine 

(BIOMETRA), University of Milan, 2nd Neurology, 

Humanitas Clinical and Research Center, Rozzano, 

Milan, Italy; 4Department of Neurology and Institute of 

Experimental Neurology (INSPE), Istituto di Ricovero 

e Cura a Carattere Scientifico, San Raffaele Scientific 

Institute, Milan, Italy; 5Department of Neurosciences, 

Tor Vergata University, Rome, Italy.

Our study aimed to assess whether the response 

to Rituximab in anti-myelin-associated glycoprotein 

(MAG) neuropathy differs depending on the underlying 

hematological condition. Forty-nine patients (31 men, 

mean age 68.2 yrs ± 9.67, mean disease duration 6.45 

yrs ± 5.57) with anti-MAG neuropathy who underwent 

Rituximab were considered. Forty patients had IgM 

monoclonal gammopathy of undetermined signifi-

cance (MGUS), 8 Waldenstrom’s macroglobulinemia 

(WM), one myelodysplasia. MRC, INCAT Disability 

Scale, INCAT sensory sumscore (ISS) were assessed 

before and 12 months after treatment, considering 

responders patients who improved by at least one 

point in two clinical scales. Among MGUS patients 

(mean age 67.2 yrs ± 8.61; mean disease duration 5.8 

yrs ± 5), 22 improved (pre-therapy: INCAT 3, ISS 8, MRC 

56; post-therapy: INCAT 1, ISS 5, MRC 60), 15 remained 

stable and 3 worsened (pre-therapy: INCAT 2, ISS 7.5, 

MRC 56; post-therapy: INCAT 4, ISS 9, MRC 54). Among 

WM patients (mean age 72.3 yrs ± 13.25; mean disease 

duration 9.4 yrs ± 7.27), 4 remained stable, 2 improved 

(pre-therapy: INCAT 3.5, ISS 9.5, MRC 51; post-therapy: 

INCAT 2, ISS 6, MRC 56) and one worsened (pre-therapy: 

INCAT 6, ISS 10, MRC 52; post-therapy: INCAT 6, ISS 

11, MRC 48). Another patient remained stable after the 

first cycle and improved after the second 6 years later 

(pre-therapy: INCAT 6, ISS 18, MRC 38; post-therapy 

INCAT 4, ISS 13, MRC 44). The patient with myelod-

ysplasia improved (pre-therapy: INCAT 3, ISS 7, MRC 

58; post-therapy: INCAT 0, ISS 3, MRC 60). Patients 

with anti-MAG neuropathy and MGUS had a better 

clinical response when compared with WM patients. 

Since INCAT and ISS values at diagnosis were similar 

in our groups, the different therapeutic response may 

be due to the severity of the hematological disease. 

However, patients with WM had older mean age and 

longer disease duration.

PO2.48 REPORT OF COMPLEX ASSOCIATION 

OF CHRONIC INFLAMMATORY DEMYELINATING 

POLYRADICULONEUROPATHY, MULTIPLE SCLEROSIS 

AND EXTRAOCULAR EYE MUSCLES ENLARGEMENT

Schirinzi E, Lucchesi C, Giorli E, Siciliano G. 

Department of Clinical and Experimental Medicine, 

Neurological Clinic, University of Pisa, Pisa, Italy.

Chronic inflammatory demyelinating polyradiculoneu-

ropathy (CIDP) and Multiple Sclerosis (MS) are chronic, 

autoimmune demyelinating disorders affecting, 

respectively, the peripheral and central nervous 

system. Resulting from a dysfunction of immune 

tolerance mechanisms versus the complex of myelin 

sheath and axons, their concomitant occurrence is 

rarely reported. We describe a complex association 

of CIDP, MS and evidence of extraocular eye muscles 

enlargement. The patient, with MS diagnosis at the 

age of 25 years old and, apparently, after 3 intra-

muscular injections of Interferon beta-1a, developed 

severe progressive motor and sensory impairment. An 

extensive evaluation led to a CIDP diagnosis. Interferon 

beta-1a was interrupted and a therapeutic attempt 

with intravenous immunoglobulins at standard doses 

was performed, without benefits. Later, a clinical 

improvement was obtained with plasmapheresis and 

study started on December 2015 and we included so 

far 113 patients with CIDP and variants (61% males, 39% 

females, mean age 61 years) with the plan to include 

over 500 patients. This study may help clarify the rela-

tionship between CIDP and its variants, their possible 

association with different immunological response 

and response to therapy, and might help define a 

more effective therapeutic approach in these patients.

PO2.45 PURE SENSORY LEWIS-SUMNER NEUROPATHY

Barbosa M, De Freitas M, Vidal C, Szklarz D, 

Dias J, Henriques K, Xavier M, Nascimento OJM. 

Universidade Federal Fluminense, Rio de Janeiro, 

Brazil.

Lewis-Sumner syndrome (LSS) is a dysimmune periph-

eral nerve disorder, characterized by a predominantly 

distal, asymmetric weakness mostly affecting the 

upper limbs. LSS represents the asymmetric variant 

of chronic inflammatory demyelinating polyneuropathy 

(CIDP) with multifocal pattern of motor and sensory 

loss and good response to immunoglobulin (IVIg) or 

steroids. There are few reports of a pure sensory pres-

entation of LSS, without weakness and atrophy. We 

report five cases of pure sensory LSS. Five patients 

from the Neurology service in Antonio Pedro Hospital- 

Federal Fluminense University in Brazil were submitted 

to a complete clinical evaluation, lumbar puncture, 

eletroneuromyography (ENMG) and nerve biopsy. There 

were three men and two women, aged between 45 and 

63 years. All had asymmetric sensory complaints in 

upper and lower limbs with progression of symptoms 

longer than 6 months. The neurological examination 

showed multifocal areas of tactile and painful hypoes-

thesia and ankle jerks were absent in all patients. CSF 

examination revealed increased protein level in one 

case, normal in two and was not done in the other 

two cases. ENMG showed multifocal demyelinating 

pattern and four patients presented conduction block. 

The nerve biopsies in five patients showed features of 

demyelination with a few fiber losses. Clinical improve-

ment was obtained with IVIG treatment in all cases. 

LSS might present with only sensorial features. It must 

be suspected in every patient with multifocal sensorial 

neuropathy with demyelinating features in ENMG and 

nerve biopsy. Just like the classical LSS, this sensorial 

form improves with IVIg.

PO2.46 DETERIORATION OF TREMOR AFTER 

TREATMENT WITH RITUXIMAB IN ANTI-MAG 

NEUROPATHY

Doneddu PE1, Kazmi M2, Samuel M3, Mahdi-Rogers 

M3, Hadden RDM3. 1University of Sassari, Sassari, Italy; 
2Guy’s and St. Thomas’ NHS Foundation Trust, London, 

UK; 3King’s College Hospital, London, UK.

Eleven cases of deterioration after rituximab in 

anti-myelin-associated glycoprotein (MAG) neurop-

athy have previously been reported, of which only 

one had worsening of tremor. We report two patients 

with acute and persistent worsening of tremor within 

weeks of rituximab monotherapy, one of whom para-

doxically had simultaneous improvement of other 

symptoms of neuropathy. Case 1: A 72-year-old man 

with anti-MAG neuropathy presented with distal 

weakness and wasting, ataxia, and severe upper limb 

tremor. Within days of his fourth weekly course of 

rituximab, his tremor became much more severely 

disabling, affecting now also the trunk. His weakness, 

balance and gait deteriorated. There was no change 

in IgM or paraprotein concentration. His tremor and 

ataxia continued to worsen slightly over the next few 

months. Case 2: A 76-year-old man with anti-MAG 

neuropathy presented with distal weakness and 

numbness, unsteady gait, and a severe postural and 

intention tremor in both hands. After the second 

weekly infusion of rituximab, his tremor significantly 

worsened while other symptoms improved. Over 

months, his tremor continued to worsen slightly, 

whereas weakness and sensory symptoms continued 

to improve. Paraprotein concentration was initially 

unchanged, though after a year had fallen. Rituximab 

may induce worsening tremor in some patients with 

anti-MAG neuropathy. The mechanism is uncertain.
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response to immunoglobulin treatment. Two female 

patients, aged 50 and 51 years, developed progres-

sive weakness of left wrist and finger extension in 

both cases. They had no sensory symptoms and 

denied weakness in the right hand and legs. Clinical 

examination showed isolated left wrist and finger 

extensor weakness (3/5 in MRC scale). Muscle testing 

was normal elsewhere. Sensory examination was 

completely normal. Osteotendinous reflexes were 

normal in fore limbs. Electrophysiologic studies 

showed decrease of amplitude potential in radial 

nerves (severe for one patient and moderate in the 

other case) without conduction block. Bilateral ulnar 

and median conduction studies were absolutely 

normal. Sensory conduction studies were normal. 

Triple stimulation technique of bilateral ulnar and 

median nerves failed to show conduction block. By 

contrast, brachial plexus MRI showed hypersignal of 

brachial plexuses in both cases. The two patients 

were treated with intravenous immunoglobulins with 

clear improvement of the weakness, but they needed 

regular monthly treatment in order to maintain the 

efficacy. We report two patients with monofocal motor 

neuropathy without conduction block in neurophys-

iological studies but abnormal MRI. These cases 

outlined the utility of plexus MRI for the diagnosis of 

inflammatory neuropathies.

PO2.51 CRAMP-FASCICULATION SYNDROME – AN 

UNEXPECTED ETIOLOGY

Dubuisson N1, Van Pesch V2, Van den Bergh PYK3. 
1Cliniques Universitaires Saint-Luc, Brussels, Belgium; 
2University Hospitals St-Luc, University of Louvain, 

Brussels, Belgium; 3Neuromuscular Reference Center 

UCL Saint-Luc, University Hospitals St-Luc, University 

of Louvain, Brussels, Belgium.

We report the case of a 51-year-old female who 

presents with a 4-5 year history of painful cramping 

of the right thenar and thumb flexor muscles, exacer-

bated by exercise. At rest, fasciculations are noted at 

the right thenar together with involuntary movements 

of the thumb. Pinch grip strength is slightly decreased. 

Deep tendon reflexes and sensation are normal. 

Electrophysiology shows a severe motor conduction 

block in the right median nerve between the axilla and 

the elbow and confirms the presence of fasciculation 

potentials. Exercise provokes cramp discharges. Serum 

anti-GM1 but no anti-NMDA, anti-VGKC (LGi1, CASPR2), 

anti-GABARB1 antibodies are detected. MRI of the right 

brachial plexus and median nerve trunk is normal. 

IVIG treatment leads to significant improvement of 

symptoms and signs. The patient was diagnosed with 

monofocal motor neuropathy of the right median nerve 

presenting as cramp-fasciculation syndrome (CFS). CFS 

is part of the peripheral nerve hyperexcitability spec-

trum. In a significant proportion of the cases, anti-VGKC 

antibodies are causal. Its occurrence in the context of 

inflammatory neuropathies (GBS, CIDP, MMN) has been 

reported occasionally. Typically, weakness and wasting 

are seen in these patients, although in 3 MMN cases 

in addition muscle hypertrophy was observed (O’Leary 

et al., 1997). Evidence suggests that axonal hyperpo-

larisation on either side of a depolarised conduction 

block lesion may generate ectopic impulse generation 

(Kiernan et al., 2002; Meriggioli and Sanders, 1999). The 

presentation is unique because of its monofocality and 

the absence of weakness and wasting.

PO2.52 FOCAL LOWER LIMB CIDP

Juntas Morales R1,2, Carra C2, Maues de Paula 

A3, Daniere F4, Camu W2, Pageot N2. 1CHU Gui de 

Chauliac, Montpellier, France; 2Service de Neurologie, 

CHU Montpellier, Montpellier, France; 3Service d’Anat-

omie Pathologique, CHU Marseille, Marseille, France; 
4Service de Radiologie, CHU Montpellier, Montpellier, 

France.

Chronic inflammatory demyelinating polyneurop-

athy (CIDP) is a heterogeneous disorder with many 

phenotypic variants. Focal CIDP are one of the less 

frequents forms of the disease concerning 1% of 

patients and involves, in most of the cases, the 

upper limbs. We report the case of a patient with a 

corticosteroids treatment. Azathioprine was then 

started, as steroid sparing agent, in association with 

plasmapheresis, performed every 7-10 days. At age 

34, after a new MS relapse, therapy with Glatiramer 

acetate was added. At age 35 the patient reported 

bilateral, stabbing pain, especially involving the right 

eye, without diplopia. A brain and orbital MRI showed 

enlargement of superior rectus muscles, more evident 

in the right eye. An extensive diagnostic work-up 

failed to evidence thyroid-related or other systemic 

disorders. Orbital pain rapidly improved after the intro-

duction of Carbamazepine (400 mg/day); follow-up 

MRI confirmed the hypertrophic aspects of superior 

rectus muscles bilaterally. The coexistence of CIDP, 

MS and extraocular eye muscles enlargement expands 

the spectrum of CIDP associated conditions, further 

highlighting the importance to carefully assess the 

presence of concurrent disorders in CIDP subjects. In 

addition, the rare association of CIDP and MS repre-

sents a therapeutic challenge, since although both 

represent autoimmune diseases mainly targeting 

myelin, treatment does not provide uniform effects 

across both disorders: it is necessary to optimize the 

therapeutic strategies in these patients.

PO2 .49  SWITCH FROM INTRAVENOUS TO 

SUBCUTANEOUS IMMUNOGLOBULIN IN CIDP AND 

MMN: FRENCH EXPERIENCE ON 28 PATIENTS

Cauquil C1, Viala K2, Le Masson G3. 1Service de 

Neurologie, APHP-Hôpital Kremlin-Bicêtre, Le Kremlin-

Bicêtre, France; 2Département de Neurophysiologie, 

APHP-Hôpital Pitié-Salpétrière, Paris, France; 3Unité 

de Pathologie Neuromusculaire, Hôpital Pellegrin, 

Bordeaux, France.

After long-term treatment with IVIg, venous access 

becomes difficult and alternatives need to be found. 

SCIg has been shown effective in MMN and CIDP. This 

is a retrospective analysis of 28 patients with CIDP (19) 

and MMN (9) switched from IVIg to SCIg. IVIg was the 

first line treatment for 23 patients. Four patients were 

treated with steroids, steroids+plasmapheresis, or 

azathioprine. Treatment duration with IVIg was 60±47 

months at 1.4±0.7 g/kg. Patients received IVIg during 

3.8±1.4 days/course every 7±5 weeks. The reasons to 

switch to SCIg were the need to travel to hospital (8), 

venous access problems (15), need of high-dose of Ig 

(treated with IV+SC) (1) and IVIg intolerance (2). SCIg 

was initiated at hospital 15 to 21 days after the last 

IVIg administration. SCIg was administered from 1 to 

3 days per week. The calculated weekly dose was the 

IVIg dose divided by the treatment interval (weeks), 

rounded up/down to the nearest whole number of 

vials. Patients received a mean weekly dose of 26±11 g, 

which represents an adjusted monthly dose of 1.3±0.6 

g/kg. During the SCIg treatment period, the mean 

monthly dose was 1.4±0.6 g/kg, similar to IVIg dose. It 

was increased for 11, decreased for 3 and unchanged 

for 14 patients. Among these 28 patients, 6 required 

IVIg bolus at different times after the switch. 20% 

concentrated SCIg was well tolerated. Some patients 

experienced induration, recovered without sequelae. 

The mean follow-up period was 22±19 months. The 

MRC score was stable for 11 patients and improved 

for 6 with an increase of 14±5 points. 23 patients 

continued with SCIg. 5 stopped SCIg, one due to a 

stabilization, two switched to IVIg after complying 

defect, one for lack of efficacy and the last one for 

worsening due to a metastatic bone cancer. SCIg had 

similar efficacy and was well tolerated compared to 

IVIg.

PO2.50 MONOFOCAL MOTOR NEUROPATHY WITHOUT 

CONDUCTION BLOCK

Juntas Morales R1,2, Taieb G2, Carra C2, Camu W2, 

Pageot N2, Baron-Sarrabere MP3. 1CHU Gui de 

Chauliac, Montpellier, France; 2Service de Neurologie, 
3Service de Radiologie, CHU Montpellier, Montpellier, 

France.

Monofocal motor conduction block neuropathy has 

rarely been reported. We present the case of two 

patients with isolated left wrist extensor weak-

ness after several years of evolution and good initial 
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Anterior interosseous neuropathy (AIONP), a pure 

motor palsy of the flexor pollicis longus (FPL), flexor 

digitorum profundus (FDP) to the 2nd and 3rd fingers, 

and pronator quadratus (PQ), has long been known 

as one of the frequent presentations of neuralgic 

amyotrophy (NA). Being one of the terminal branches 

of the median nerve, a causative lesion for isolated 

involvement of the anterior interosseous nerve (AION) 

is usually considered to reside in itself, not in the prox-

imal median nerve (MN) proper. Against this long-held 

assumption, we have recently identified two cases 

of AIONP in the clinical setting of NA whose lesions 

were in the MN proper in the upper arm. Both cases, 

35- and 25-year-old men, had quite similar clinical 

presentations. Both of them complained of right hand 

grip weakness about one week after the preceding 

shoulder pain. They had isolated weakness of flexion 

of the thumb and index finger. Electrophysiological 

studies confirmed denervation of all muscles inner-

vated by AION. On MRI of the upper arm and elbow, 

the intensities of the FDP, FPL, and PQ were diffusely 

increased and the axial view of the MN proper in the 

arm demonstrated high signal intensity, indicating 

patchy affection of selected fascicles. These cases 

indicate that radiological evaluations with MRI or US 

are strongly recommended in AIONP cases because 

AIONP can result from fascicular involvement of the 

MN proper. In the same context, the other proximal 

neuropathy might manifest as clinical syndromes of 

its distal branch involvement, especially in the clinical 

setting of NA. In conclusion, direct lesion visualization 

covering parent nerves is recommended in addition 

to clinical and electrophysiological evaluation unless 

there is other clear evidence of localization in the 

distal branch itself.

P O 2 . 5 5  T R A N S I E N T  N EO N ATA L  S E V E R E 

DEMYELINATING NEUROPATHY IN TWO SIBLINGS 

BORN FOUR YEARS APART

Tomaselli PJ1, Rossor AM1, Blake J2, Pitt M3, Manzur 

A4, Reilly MM1. 1MRC Centre for Neuromuscular 

Diseases and National Hospital for Neurology and 

Neurosurgery, UCL Institute of Neurology, London, 

UK; 2Department of Clinical Neurophysiology, Norfolk 

and Norwich University Hospital, Norwich, UK; 
3Neurophysiology Department, Great Ormond Street 

Hospital for Children NHS Foundation Trust, London, 

UK; 4The Dubowitz Neuromuscular Centre, UCL 

Institute of Child Health, London, UK.

We report the case of two siblings born with a tran-

sient severe demyelinating neuropathy to an unaffected 

mother and postulate on the pathogenesis. The first 

child was a girl born at term by emergency Caesarian 

section for fetal distress. She required artificial venti-

lation at birth and was discovered to have fractures 

of both humerus. In the first week it was noted that 

she was unable to move her head or limbs. Nerve 

conduction studies demonstrated a severe demyeli-

nating neuropathy with nerve conduction velocities in 

the range of 2 m/sec. She was treated with IvIg with 

subsequent improvement such that by ten months 

of age treatment was discontinued. Repeat nerve 

conduction studies demonstrated normal conduction 

velocities. She is now four years of age, has achieved 

normal developmental milestones and has not required 

any further treatment. Four years later, the mother gave 

birth to a second daughter. In the first week of life her 

parents noticed that she was not moving her arms 

and legs. Nerve conduction studies showed a severe 

demyelinating neuropathy with upper limb motor 

conduction velocities of 2 m/sec. She has been treated 

with IvIg and at the time of writing (2 months of age) 

there has been a modest improvement. The mother 

is a 26-year-old lady with no significant past medical 

history. She has no symptoms or signs of a neurop-

athy. Nerve conduction studies performed two months 

after the birth of her child were normal. Anti GM1, GM2, 

GD1a, GD1b and GQ1b antibodies were not detected. We 

postulate feto-maternal passive transfer of antibodies 

directed against peripheral nerve antigens as the cause 

of the disease. The lack of a maternal phenotype raises 

the possibility of feto-maternal allo-immunization or 

recessive mutations in genes involved in Schwann cell 

differentiation.

focal CIDP involving exclusively right lower limb after 

7 years from the onset of symptoms. The patient 

is a 46-year-old female who complained of diffi-

culty to walk evolving from 2009. Initially she had 

only sensory symptoms with numbness sensation 

in the right foot. Slowly, this symptom progressed 

proximally affecting the right calf in four years. More 

recently, from 2013, she developed weakness in 

ankle dorsiflexion. She had no symptoms in arms 

or left lower limb. Neurologic exam showed isolated 

weakness of right ankle dorsiflexion (3/5) and plantar 

flexion (4/5). Muscle testing was normal elsewhere. 

Osteotendinous reflexes were normal in upper and 

left lower limbs but patellar and achilles right lower 

limb were absent. Sensory examination revealed 

hypoesthesia of pain and temperature sensation in 

distal right lower limb. Electrophysiological studies 

showed normal motor and sensory conduction in fore 

limbs apart from right sural and superficial peroneal 

sensory nerves which were absent. Lumbar func-

tion was normal. Lumbosacral plexus MRI showed 

hypersignal in right L4, L5, S1 roots and lumbosa-

cral plexus in T2 STIR sequences. Right sural nerve 

biopsy showed demyelinating features with onion 

bulb formation. We concluded that the patient had 

a focal variant of CIDP and we proposed intrave-

nous immunoglobulin treatment but she refused for 

personal reasons. To our knowledge this is the first 

reported case of focal lower limb CIDP enlarging the 

phenotypic spectrum of this disease.

PO2.53 MULTIFOCAL MOTOR NEUROPATHY: CLINICAL 

SPECTRUM OF 25 POLISH PATIENTS

Lipowska M, Drac H, Szymczyk M, Szmidt-

Sałkowska E, Gaweł M, Potulska-Chromik A, 

Nojszewska M, Seroka A, Szczudlik P, Kostera-

Pruszczyk A, Kamińska A. Department of Neurology, 

Medical University of Warsaw, Warsaw, Poland.

We studied the clinical and electrophysiological char-

acteristics of multifocal motor neuropathy (MMN) 

adult patients diagnosed at a single centre during 

1990-2016 and conducted a retrospective analysis 

of clinical and electrophysiological data of patients 

fulfilling criteria for definite, probable or possible 

MMN. 25 patients were identified: 15 male and 10 

female, age at onset 21-69 years, mean 41 years. The 

time from onset to diagnosis was 0-9 years, mean 3.5 

years. Disease duration was 1.5-30 years (median 10 

years). Onset of weakness was in the upper limbs in 

17 patients (68%) and in the lower limbs in 8 (32%). 

MMN was the initial diagnosis in 10 (40%) patients and 

motor neuron disease in 7 (28%). At least two definite 

or probable motor conduction blocks were revealed 

in 19 (76%) patients. Only one conduction block was 

found in 5 (20%) people. Exclusively proximal conduc-

tion block was revealed in 3 (12%) patients. Conduction 

blocks were most frequently detected in the ulnar 

(in 84% patients) and median (in 72%) nerves. In one 

patient no conduction block was found and diagnosis 

of possible MMN was established following clinical 

improvement after intravenous immunoglobulin (IVIg) 

treatment. IgM anti-GM1 antibodies were positive in 4 

out of 11 patients (36%) and in all of them definite MMN 

was established on the basis of electrophysiological 

studies. Magnetic resonance of the brachial plexus 

was performed in 6 patients with normal results. One 

patient died after 16 years of disease, probably due 

to respiratory insufficiency. All except one responded 

to IVIg treatment. In 10 patients additional immu-

nosuppressive treatment was added. In one patient 

remission occurred, but others still need immuno-

modulatory treatment. This study confirms principal 

role of clinical and electrophysiological criteria in 

MMN diagnosis. There is also an important role of IVIg 

response. Most MMN patients need chronic immuno-

modulatory treatment.

PO2.54 ANTERIOR INTEROSSEOUS NERVE PALSY BY 

FASCICULAR INVOLVEMENT OF THE MEDIAN NERVE 

PROPER

Kwon O, Jung ES, Lee WW, Kang K, Lee J-J, Park 

J-M, Kim B-K. Department of Neurology, Eulji 

University Eulji Hospital, Daejeon, South Korea.
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of our patients. In conclusion, cLE can occur during 

IVIg therapy.

PO2.58 CEREBELLAR ATAXIA AND SENSORY 

GANGLIONOPATHY IN A PATIENT WITH LIGHT-CHAIN 

MYELOMA: A PARANEOPLASTIC PHENOMENON?

Zis P, Hadjivassiliou M, Rao DG. Sheffield Teaching 

Hospitals NHS Foundation Trust, Sheffield, UK.

Cerebellar ataxia with sensory ganglionopathy is 

a rare neurological combination that can be seen 

as part of some hereditary ataxias (i.e., Friedreich’s 

ataxia, SCA4, SCA18, SCA25), as a result of exposure 

to toxins (e.g., amiodarone) and in gluten sensitivity. 

Individually each condition can be a classic para-

neoplastic neurological syndrome. We present a 

case of a patient with this combination where the 

only abnormality found was light-chain myeloma. A 

65-year-old Caucasian lady was referred to our ataxia 

clinic because of a 6-year history of progressive 

unsteadiness and a 2-year history of slurred speech. 

Past medical history included arterial hypertension. 

Neurological examination revealed prominent gaze 

evoked nystagmus, nystagmus at rest, heel to shin 

ataxia, gait ataxia, reduced reflexes and loss of vibra-

tion sensation in the legs. Routine blood tests were 

unremarkable. Immunology screening revealed low IgA 

and IgM immunoglobulins. However, electrophoresis 

was normal. Magnetic resonance imaging (MRI) of the 

brain was unremarkable, however, MR spectroscopy 

of the cerebellum showed abnormal NAA/Cr ratio in 

the vermis. Neurophysiological testing was sugges-

tive of a sensory ganglionopathy. Genetic testing was 

negative for inherited ataxias and common mitochon-

drial mutations including POLG1. Muscle biopsy was 

arranged primarily to explore further the possibility 

of mitochondrial disease, and surprisingly revealed 

amyloidosis. Urinalysis confirmed the presence of light 

chains. A bone marrow biopsy confirmed the diagnosis 

of light chain multiple myeloma. Despite extensive 

diagnostic work up for cerebellar ataxia combined 

with sensory ganglionopathy, our patient was only 

diagnosed with light-chain multiple myeloma 10 years 

after the onset of the neurological symptoms. The 

possibility of a paraneoplastic phenomenon cannot 

be excluded.

PO2.59 MALIGNANT GROIN SARCOMA: AN UNUSUAL 

CAUSE OF FEMORAL NEUROPATHY

Osei-Lah A1, McAlinden P2, Foria B3, Flubacher M1. 
1Poole Hospital NHS Foundation Trust, Poole, UK; 
2Department of Radiology, Royal Bournemouth and 

Christchurch Hospital Foundation Trust, Bournemouth, 

UK; 3Royal Bournemouth and Christchurch Hospitals 

NHS Foundation Trust, Bournemouth, UK.

Femoral neuropathies are relatively uncommon. 

The commonest causes are iatrogenic, particularly 

following abdominal and gynaecological surgery, and 

retroperitoneal or pelvic haematomas. Very rarely a 

pelvic tumour may be the cause of a femoral neurop-

athy. A 90-year-old gentleman with no recent history 

of abdominal or pelvic surgery and with no risk for 

retroperitoneal or pelvic haematomas presented 

with femoral neuropathy. Nerve conduction studies 

and electromyographic assessment confirmed 

severe femoral nerve dysfunction. MRI of the pelvis 

and left lower extremity revealed a large malignant 

groin sarcoma anterior to the left iliacus and psoas 

musculotendinous junction in the left groin and insep-

arable from the iliacus muscle. Computed tomography 

of the chest, abdomen and pelvis showed no meta-

static disease. Histological examination of core 

biopsies taken from the tumour revealed a pleomor-

phic sarcoma with immunohistochemical evidence 

of smooth muscle differentiation. He was treated 

with a course of radical radiotherapy with good initial 

symptomatic improvement, although there was little 

objective response on repeat imaging. He developed 

further local progression 12 months after completing 

his radiotherapy. He continued to deteriorate clinically 

and was found to have lung metastases. He passed 

away 21 months after diagnosis. Soft tissue sarcomas 

account for approximately 1% of all cancers diagnosed 

PO2.56 IGM MGUS ANTI-MAG NEUROPATHY RARELY 

EXPRESSES AS DISTAL MOTOR NEUROPATHY

Galassi G, Tondelli M, Ariatti A, Nichelli P, Valzania 

F. Department of Biomedical, Metabolic, and Neural 

Science, University of Modena & Reggio Emilia, Italy.

Neuropathy associated with IgM monoclonal gammo-

pathy of undetermined significance (MGUS) with 

antibodies against myelin-associated glycoprotein 

(MAG) is a clinical syndrome characterized by male 

predominance, late onset, slow progression, sensory 

ataxia, and rare muscle weakness. Among a cohort 

of 46 patients, we identified 3 men affected by 

progressive, symmetrical lower limb distal weakness, 

atrophy, minor sensory loss, hand tremor, areflexia. 

Mean onset age was 67 years. At diagnosis, distal 

leg strength ranged within level 1/5 and 2/5 MRC 

scale in lower limbs, within 4/5 and 5/5 in upper. 

IgM antibody to MAG ranged from 2,000 to 72,242 

(mean 31,430, normal<1,000 BTU). Electrophysiology 

showed prolonged latencies in tibial, fibular nerves, 

no conduction blocks or temporal dispersion, absent 

sural potentials. Motor conduction in upper extrem-

ities ranged between 34 and 46 m/sec. Extremity 

strength worsened slowly over 9 years without statis-

tical difference between baseline and last follow up. 

Two patients received intravenous immunoglobulins 

(IVIg), followed by rituximab, which was associated 

in 1 patient with worsening of sensory symptoms. 

We report three cases of distal motor-predomi-

nant phenotype of IgM MGUS anti-MAG neuropathy. 

Kavagashira et al. (2010) described a patient similar 

to ours who responded to IVIg over 5 years; however, 

that case showed also sulfoglucuronyl paragloboside 

IgM antibodies. This heterogeneous immunoreactivity 

could explain in the Kavagashira patient, not in ours, 

the clinical manifestations different from the most 

commonly described phenotypes. Shared epitopes 

between MAG and other glycoconjugates might influ-

ence response to therapy. This motor-predominant 

phenotype confirms the heterogeneous features of 

anti-MAG neuropathy.

PO2.57 DRUG-INDUCED CUTANEOUS LUPUS 

E R Y T H E M ATO S U S  A F T E R  I N T R AV E N O U S 

IMMUNOGLOBULIN TREATMENT IN CHRONIC 

INFLAMMATORY DEMYELINATING POLYNEUROPATHY 

(CIDP)

Adrichem M1, Starink M1, van Leeuwen E1, Kramer C2, 

van Schaik IN1, Eftimov F1. 1Academic Medical Center, 

Amsterdam, The Netherlands; 2Sanquin Blood Supply 

Foundation, Amsterdam, The Netherlands.

We present three cases of cutaneous lupus erythe-

matosus (cLE) during treatment with high dose 

intravenous immunoglobulin (IVIg). All three patients 

were diagnosed with CIDP and were treated with IVIg 

(Nanogam, Sanquin). First signs of cLE were reported 

in the first months after start of treatment. Fluctuation 

of lesions during treatment intervals was reported to 

some extent by all patients. Skin lesions were system-

atically assessed with examination by a dermatologist 

including skin biopsies. All patients showed small, 

slightly itching disseminated erythematous plaques 

on several body parts, with some predominance of the 

chest and face. Skin biopsies showed perivascular and 

perifollicular vacuolar inflammation, consistent with 

the diagnosis of cLE. There were no signs of systemic 

LE. Anti-SSA antibodies were found in only one patient 

and were undetectable one year after first symptoms 

started. In one patient skin lesions resolved after 

switching to another brand of IVIg. In another patient 

skin lesions persisted despite switching to other 

brands. Topical corticosteroids were used as sympto-

matic treatment resulting in fast resolution of the skin 

lesions with occasional reoccurrence of new lesions. 

In the third patient tapering of IVIg led to complete 

resolution of symptoms. The relation of cLE with IVIg 

treatment suggests a drug-induced cutaneous LE. 

Only one report previously described the occurrence 

of cLE in a patient with common variable immunode-

ficiency treated with IVIg. Passive transfer of anti-SSA 

antibodies and anti-RO52 antibodies from IVIg treat-

ment has been postulated as a possible cause of cLE, 

but these antibodies could only be detected in one 
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each year. They are commonly painless and asympto-

matic unless the lesion impinges on nerves or vessels, 

as in our patient. They are therefore often difficult 

to diagnose and the diagnosis of groin sarcomas in 

particular is often delayed. In the absence of the 

common risk factors, the possibility that a femoral 

neuropathy is caused by a malignant tumour must 

be considered.

PO2.60 THE ROLE OF ULTRASOUND AND MR 3D 

NEUROGRAPHY IN THE DIAGNOSTIC WORK-UP OF 

PERIPHERAL NEUROPATHIES

Salvalaggio A1, Gasparotti R2, Cacciavillani M3, 

Lucchetta M4, Cagol A1, Coraci D5, Padua L6, Briani 

C1. 1Department of Neurosciences, University of 

Padova, Padova, Italy; 2Department of Medical and 

Surgical Specialties, Radiological Sciences and 

Public Health, University of Brescia, Brescia, Italy; 
3CEMES-EMG Lab, Data Medica Group, Padova, Italy; 
4Neurology Unit, Rovigo Hospital, Rovigo, Italy; 5Board 

of Physical Medicine and Rehabilitation, Department 

of Orthopaedic Science, “Sapienza” University, Rome, 

Italy; 6Department of Geriatrics, Neurosciences and 

Orthopaedics, Università Cattolica del Sacro Cuore, 

Rome, Italy.

Nerve ultrasound (US) and MR 3D-neurography (MRN) 

have gained a crucial role in the diagnostic work-up 

of peripheral nervous system diseases. We report on 

28 patients who underwent both US and MRN eval-

uation for diagnostic uncertainty or inconclusive 

neurophysiological data. Ten had chronic inflammatory 

demyelinating polyradiculoneuropathies (CIDP), 3 of 

whom multifocal acquired demyelinating sensory and 

motor neuropathy (MADSAM), 2 motor CIDP; 5 multi-

focal motor neuropathy (MMN); 4 had motor weakness 

in isolated sciatic or radial nerve territory; 2 post-trau-

matic nerve injury; 1 sensory axonal neuropathy in 

Friedrich ataxia; 1 lumbo-sacral plexopathy; 1 sensory 

neuronopathy; 1 amyloid neuropathy; 1 post actinic 

neuropathy; 1 cervical radiculitis, 1 motor neuropathy. 

In 4 atypical CIDP, the combination of US and MRN was 

crucial for the final diagnosis disclosing symmetric or 

asymmetric diffuse enlargement of the brachial and/

or lumbosacral plexus and signal intensity abnormali-

ties (MRN) or diffuse enlargement of nerves (US). Nerve 

US and MRN showed similar pathological findings in 

MADSAM. In MMN, MRN was more informative than 

US in the rare forms with primary axonal involvement 

showing increased signal intensity and size of the 

involved nerves, or in MMN with atypical clinical picture. 

RM showed a long fusiform nerve enlargement with 

mild hyperintensity and marked contrast enhancement, 

diagnosing intraneural perineurioma in three patients. 

In a patient with complete post-traumatic denervation, 

MRN was able to disclose a neuroma with nerve conti-

nuity on either side, thus avoiding surgical exploration. 

In conclusion, both US and MRN may play a crucial role 

in the diagnostic work-up of peripheral nerve diseases 

difficult to diagnose. While US is becoming a routine 

technique, MRN is available only in highly specialized 

centers. Nevertheless, in selected cases (traumatic 

nerve lesions in sites not accessible to US; proximal 

nerve or plexus evaluation; suspect intraneural peri-

neurioma), MRN is the approach of choice.




