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Hypothesis vs Findings 

 
The overarching aim of this project was to explore mechanisms of nerve dysfunction 
in the autoimmune neuropathies, chronic inflammatory demyelinating 
polyneuropathy (CIDP) and multifocal motor neuropathy (MMN) and determine 
markers of treatment response. We hypothesised that distinct clinical and 
neurophysiological phenotypes would correlate with response to specific treatment 
approaches. Furthermore, we also hypothesised that clinical severity, severity of 
neurophysiology abnormalities and antibody titres may predict response to specific 
treatments in patients with IgG4 antibodies against NF155 or CNTN1. 
 
We explored the clinical and neurophysiological features of patients with 
neurofascin-155 IgG4 antibodies. The clinical phenotype of the neuropathy 
associated with neurofascin-155 IgG4 antibodies is typically associated with young 
onset, distal weakness, and in some cases, tremor. We undertook clinical 
assessment, diagnostic neurophysiology, including peripheral axonal excitability 
studies and imaging studies in patients positive for this antibody. Patients presenting 
with more severe disease had higher antibody titres and more marked abnormalities 
on nerve conduction studies, in particular distal motor latencies. Furthermore, the 
patients with higher antibody titres and more severe abnormalities on nerve 
conduction studies required more aggressive immunomodulatory therapy. Axonal 
excitability studies were markedly abnormal, with subsequent mathematical 
modeling of the results supporting disruption of the paranodal seal consistent with 
the location of neurofascin-155 at the paranodal junction. Furthermore, ultrasound 
demonstrated diffuse nerve enlargement. 
 
In antibody-negative patients, we found that axonal excitability studies revealed 
marked differences between CIDP and MMN patients with conduction block. CIDP 
patients with conduction block demonstrated an excitability profile characterised by 
increased hyperpolarisation and significantly increased motor thresholds with results 
suggesting that these changes may be due to paranodal dysfunction. Hence, there 
may be an as-yet unidentified antibody present in the serum of these patients. 
Excitability changes in MMN suggested a reduction in ion channel density along 
enlarged axons. Motor unit properties in MMN were studied and confirmed striking 
enlargement of motor units due to re-innervation, masking severe axonal loss and 



highlighting that assessment of motor unit numbers and size are critical in disease 
monitoring.  
 
We also found a characteristic axonal excitability profile in patients with the chronic 
autoimmune demyelinating neuropathy associated with IgM antibodies against 
myelin-associated glycoprotein (MAG). These patients had a profile characterised by 
a significant reduction in superexcitability. These changes would be consistent with 
an increase in juxtaparanodal fast potassium channel conductance, suggesting that 
nerve function may be improved by blockade of fast potassium channels. On 
imaging studies we demonstrated that these patients had a pattern of proximal nerve 
enlargement which would be consistent with antibody-mediated disease. 
 
 
Unanswered Questions 

While imaging studies in the form of ultrasound examination were performed as part 

of this study, studies assessing the utility of magnetic resonance imaging techniques 

are still in progress. We have refined the MRI imaging protocol. We are also 

continuing to follow patients with CIDP, MMN and anti-MAG neuropathy to obtain 

longitudinal data to identify markers of prognosis over the longer term.  

 

What these research outcomes mean 

By using novel techniques, the research has shown differences in the molecular 

mechanisms of the most common immune-mediated neuropathies. Novel tools, such 

as nerve excitability techniques, may be useful in assessing treatment response and 

titrating dosing for individual patients. They may also provide more sensitive markers 

for monitoring disease progression. 

 
 

 

 


