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Specialized neuromuscular centers in Sweden 

All regions care for their own patients with neuromuscular 
diseases, but refer advanced cases to the university 
hospitals in:  

-Lund/Malmö  (SUS)  
-Göteborg  (Sahlgrenska) 
-Linköping  (US) 
-Stockholm  (Karolinska). Population base 2.3 milj 

 
Metabolic / mitochondrial diseases and pediatric cases: 
- Göteborg & Stockholm  

Karolinska University Hospital -Solna Karolinska University Hospital -Huddinge 
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38 yr old at presentation 



Definition 

• Inflammatory disorders of the PNS (+ rarely even CNS simultaneously) 
 

• Treatable neuropathies 
 

Immune-mediated neuropathies 

           Contents 
 
 Classification of immune-mediated neuropathies 

 
 The pattern recognition approach to investigating neuropathies 

 
 Acute onset neuropathies diff. diagnosis 
       including pan-neurofascin autoimmune nodopathy 

 

 Chronic immune-mediated neuropathies 
     CIDP, MMN and paraproteinemic neuropathies & diff. diagnosis 



Visser et al., Neurology, 2015;84 :259-264 Mygland & Monstad, Eur J Neurol 2001; 2001 8:157-65. 

Netherlands 9% Norway 24% 

9-30% of all neuropathies are immune-mediated 

Ricci et al. Neurol Sci 2019 

Italy 30% 

-> 27% of ”idiopathic”  neuropathies  
refered to the 3⚬ center at Columbia, NY 
had an inflammatory etiology  
(CIDP, IgMGUS, Sjögren …) 
 USA 
Farhad et al. Muscle & Nerve 2016 
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Systemic diseases 
Sjögren, sarcoidosis,… 
Paraproteinemia (DADS) 
Non-Hodgkin lymphoma 
Osteosclerotic myeloma (POEMS) 

Immuntherapy-related 
Anti-TNF-α 
Tacrolimus 
Immune checkpoint inhibitors 
GVHD-neuropathy 

Paraneoplastic 
Anti-Hu, CASPR2 …. 

GBS 
CIDP 
MMN 
PNS-vasculitis 
 
Autoimmune nodopathies 

 Chronic: CIDP-like 

 Acute:    GBS-like 
      Pan-neurofascin  
      autoimmune nodopathy 

Inflammatory neuropathies – Etiologies 

SECONDARY 
Systemic 

PRIMARY 
Non-systemic 



Pool  
of all 

neuropathies 

Immune- 
mediated 

neuropathy 

History 
Nerve exam 
Neurophysiology 

CSF analysis 
Nerve imaging 
Antibody testing 
Nerve biopsy 

Karolinska Polyneuropati  
Vårdprogram 2021 

www.snema.se 

The Pattern Recognition approach: aid in the etiological hunt 

Other 
etiologies 
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 Acute/subacute onset, relapsing-remitting course 
 
 Demyelinating polyneuropathy (differential CMT1) 

 
 Unsual neuropathy phenotypes / patterns:  

 Proximal muscle weakness      

 Pure sensory 
      Pure motor 
      Asymmetrical (mononeuritis multiplex) 

 
 Systemic features 

     - Paraprotein (IgM>> IgG > IgA) 
     - Systemic inflammatory disease  
     - Malignancy  
     - Use of drugs which induce autoimmunity 

Features which set inflammatory neuropathies apart  



Patterns based on mode of onset and course of disease 
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Proximal roots/distal myelin 
GBS (AIDP) 
CIDP 
Autoimmune nodopathies 
MMN 
DADS (PDN) 

Axon 
GBS (AMAN /AMSAN) 
Vasculitis 
Sarcoidosis 
Paraneoplastic 

Dorsalroot ganglia 
  Ganglionopathy 
 - Paraneoplastic 
      - Sjögren 

Unmyelinated fibers 
Vasculitis, Sjögren, Sarcoidosis 

Patterns based on neurophysiological findings 

Demyelinating  
features 

Slow NCV, conduction 
blocks, prolonged F-waves 

Pure sensory axonal 
features 

↓ SNAP amplitudes 

Axonal  
features 

↓ CMAP/SNAP  

QST 
↑ warm  

& cold 
thresholds 



Patterns based on mode of onset vs. neurophysiological findings 



Patterns based on topography and type of symptoms 

The typical non-inflammatory polyneuropathies 

Slowly progressive 
Sensorymotor 

Axonal or demyelinating 
 
              Etiologies  

Diabetes, B-vit difficiency, toxic, CMT, ATTRv amyloidosis,… 

25% are chronic idiopathic axonal polyneuropathies (CIAP) 
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GBS 
CIDP 

MMN  
MADSAM 
Vasculitis 

Pure  
sensory 

neuropathy 

Patterns based on topography and type of symptoms 

The typical inflammatory polyneuropathies 

MADSAM:  Multifocal Acquired Demyelinating Sensory and Motor Neuropathy (CIDP-variant) 
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Sensorimotor 

Axonal 
Diabetes 
Vasculitis 

 
Demyelinating 

MADSAM 
HNPP 

Pure motor 

Demyelinating 
MMN 

 
Axonal 

PSMA (ALS) 

MADSAM:  Multifocal Acquired Demyelinating Sensory  and Motor Neuropathy (CIDP-variant) 

HNPP:  Hereditary Neuropathy with Pressure Palsies 

Differential diagnosis of multifocal neuropathies 

Based on clinical and neurophysiological findings 



Pure sensory neuropathies- based on electrophysiological findnings 

Neuro-          Pure sensory                          Normal ENeG     Pure sensory axonal 
physiology       axonal symmetrical       Small Fiber Neuropathy (SFN)     patchy neuropathy 
          neuropathy                           Pathol QST         Ganglionopathy 

SNAP            Reduced               Normal                             Reduced 
 
Nerve exam     Areflexia                        Normoreflexia         Normoreflexia  
          Sensory ataxia                          Allodynia          Hypoesthesia 
                    Autonomic                              No sensory ataxia 

Etiologies      Vasculitis (Sjögren…), sarcoidosis, paraneoplastic, postinfectious, covid vaccine 
         Genetic: HSAN, CANVAS 

Axons: Aα and Aβ fibers                    C- and Aδ fibers       Dorsal root ganglia  

SNAP = Sensory Nerve Action Potentials 



Acute onset  
neuropathies 



Differential diagnosis of acute onset neuropathies 

 Toxic 
- Chemotherapy-induced axonal neuropathy 

- GBS-like onset axonal + demyelin.: Amiodarone, nitrofurantoin, vincristine 

- Lead poisoning 

 
 Metabolic 
Porphyria 

 

 Immune-mediated 
-    Guillain-Barré Syndrome (GBS) 
       AIDP, AMAN/AMSAN, Miller-Fisher Syndrome 

-    Acute-CIDP 

- Acute post-infectious (post-vaccination) small fiber neuropathy (SFN)  

- Pan-neurofascin autoimmune nodopathy 
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Autoimmune nodopathies 

Antibody-mediated disease where adhesion molecules are attacked at the  
nodes and paranodes 
 
Subtypes: Acute and chronic 
 
Pan-neurofascin nodopathy (acute) 
Diagnosis: Serum antibodies to NF-155, -186  and -140 

 GBS-like acute onset 
 Tetraplegia, cranialnerve paresis 
 Autonomic failure 
 Respiratory failure 
 Long-term invasive ventilation 
 (Locked-in) 
 High mortality 
 Demyelinating + axonal 
 Poor response to IVIg / PE 
 Good response to rituximab 
 Monophasic 



Time after onset 

4w 8w 

GBS Pan-neurofascin autoimmue 
nodopathy 

D
is

ab
ili

ty
 s

co
re

 

Partial recovery 

1 yr 

Differential diagnosis of acute onset sensorimotor   

immune-mediated neuropathies 



Chronic 
neuropathies 



22 

Demyelinating motor and sensory polyneuropathy  
Subacute-, or acute onset!  

Prevalence: 2-9/100,000; ♂>♀  
Age of onset 4-90, median 50 yrs  

Associated rarely with IgG paraprotein, lymphoma, GVHD and immune 
checkpoint inhibitors 

Signs:  
-Motor weakness in all 4 extremeties, including proximally 
-Areflexia 
-Progressive phase >8w 

Diagnosis:  
-Neurophysiology 
-CSF analysis and nerve imaging (supportive) 

Treatment:  
IVIg, kortison, plasma exchange, cyclophosphamaide, HSCT 

Chronic Inflammatory Demyelinating 

Polyradiculoneuropathy - CIDP 



 

 



Time after onset 
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1 yr 

CIDP 

Differential diagnosis of subacute onset sensorimotor   

immune-mediated neuropathies 

Acute-onset 
CIDP 



Multifocal immune-mediated demyelinating motor 
neuropathy, often with multipel conduction blocks 
 
Prevalence: 0.5 /105, ♂>♀  

    Onset often distally in one arm 

    Asymmetrical spread 

    Slow progression 

    Hypo- or normoreflexia  

 Muscle atrophy, fasciculations (diff: PSMA) 

 Treatable: IVIg 

Diagnosis: 

• ENeG: Pure motor demyelinating neuropathy,  
                  +/- conduction blocks 

• S- GM1 IgM antibiodies in up to 80% of cases 

• Imaging: MRI or nerve ultrasound 

Multifocal Motor Neuropathy (MMN) 



  MMN 

Kuwahara et al. Neuroimmunol & Neuroinflam, 2019 



IgM paraproteins may induce an immune-mediated demyelinating neuropathy 

Associated with: MGUS, lymphoma, Waldenström, Myeloma 

Mechanism: Myelin-associated glycoprotein (MAG) antibodies. 50% of IgM parapr. 

Distal Acquired Demeylinating Symmetric Neuropathy (DADS) 

Slowly progressive 
Sensory>motor 
Distal 
Sensory ataxia, tremor 
 
ENeG: Demyelinating neuropathy, extremely prolonged distal latencies 

Treatment: Cortison, IVIg, Rtx 
 
Other paraproteins:  
 IgG-κ    -> No causality in chronic axonal neuropathies 
 IgG-λ and IgA-λ  -> POEMS -> Sensorimotor demyelinating + axonal PNP 
 Light chains        -> AL amyloidosis -> Severe sensorimotor axonal PNP 

  

Paraprotein + polyneuropathy: Causality? 



Condition  Autoantibody (serum) Clinical application 

MFS   anti-GQ1b   90% are seropositive 
 
Autoimmune nodopathy Neurofascin antibodies,           100% are seropositive 
   CASPR1, Contactin 1  
   
MMN   Anti-GM1 IgM  30-80% are seropositive 
 
DADS + IgM-κ pararotein Anti-MAG  Ca 50% are seropositive 
 
POEMS (IgG / IgA-λ) S-VEGF   Yes (but low titers are unspecific) 
 
Vasculitic neuropathy Vasculitis panel  Yes 
 
Ganglionopathy  SSA/SSB, anti-Hu  Yes 
   TS-HDS    Sometimes (moderate specificity)  

Subacute sensory and Anti-Hu, CV2,   Yes 
ataxic axonal neuropathy amphyphisin,  
   Vasculitis panel   

Antibody testing 



Karolinska vårdprogram för utredning av polyneuropati (2021) 

www.snema.se/dokument 





Summary & Take Home 

 Treating a patient with immune-mediated neuropathy is quite gratifying 
 

 Ca 10-15% of polyneuropathies seen by neurologists at hospitals have  
an immue-mediated etiology 
 
 Pattern recognition based on neurophysiology and topography: 

 - Increases chanses of etiological diagnosis and of treatment 

 - More stimulating to investigate polyneuropathies! 

 
 All that shines is not gold 

Consider CMT1, HNPP, ATTRv, CANVAS, PSMA as diff. diagnosis 
 

 Consider pan-neurofascin autoimmune nodopathy the next time you  
consult on a ”GBS” patient with prolonged invasive ventilation in the ICU 


