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Introduction



IgG4, a subclass of immunoglobulin G (IgG), can associate various neurological pathologies in three patterns; (i) pathogenicity of specific autoantibodies in IgG4 subclass (e.g. anti-neurofascin IgG4 antibodies), (ii) neurological manifestation (e.g. hypertrophic pachymeningitis) of IgG4-related diseases (IgG4-RD) and (in) participation of IgG4 with other clinical entity (e.g. antineutrophil cytoplasmic antibody (ANCA)-associated vasculitis) [1-5]. However, accurate prevalence and characteristics of neurological abnormality associated with IgG4 are not completely disclosed, especially in daily practice of clinical neurology. Thereby, we authors were motivated to examine serum IgG4 level as the simple and efficient way because it often elevates in IgG4 RD (especially>135 mg/dL as a commonly used cutoff) and other inflammatory/dysimmune disorders, i.e. pattern (ii) and (iii) above [3,6,7]. On the contrary, it was difficult to examine specific autoantibodies in IgG4 subclass in pattern (i) above in our situation.


Materials and Methods







This is a retrospective chart-review of clinical information with serum IgG4 level (reference value; 4.5-117 mg/dL) and total IgG (reference value; 870-1700mg/dL), measured by immunonephelometry (SRL Inc., Tokyo, Japan) in our institution. All the enrolled patients were Japanese origin. Each patient provided one sample under the suspected diagnosis of either peripheral neuropathy, intracranial pseudotumor, hypertrophic pachymeningitis, or hypophysitis. Repeated measurement of the same patient was excluded from the analysis, thereby 67 serum samples, obtained between September 2017 and May 2018 from the same number of patients, were examined. Mean±standard deviation of continuous variable was shown if the distribution had normality (i.e. p<0.05 in Shapiro-Wilk test). We used analytic software Excel-Toukei Version 2018 (SSRI Co. Ltd., Tokyo, Japan). 





Result



Table 1: Clinical profiles of the patients with elevated level of serum IgG4.
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The age was 65.4±18.2 year old, and male (M): female (F) number was 36:31 in enrolled 67 patients. 7 (10.4 %) ofthe patients showed IgG4 elevation (>117 mg/dL), and in 5 (7.5 %) patients IgG4 level was >135 mg/dL, the commonly used cutoff line of IgG4- RD (Figure 1A). Elevation of IgG4/IgG ratio > 8 %, the precedently used cutoff line, was observed in 6 of 7 patients with IgG4 >117 mg/dL while 1 of 60 patients with IgG4 <117 mg/dL (Figure 1B) and (Table 1) [7]. In total 67 patients, IgG4 level was 61.5±67.9mg/ dL, total IgG level was 1338.9±402.1mg/dL and IgG4/IgG ratio were 4.4±3.8%. The number of diagnosis in the group with IgG4 elevation was; immune mediated neuropathy (IMN) =2, primary angiitis of central nervous system (PACNS) =1, beriberi neuropathy (BN) with nonsymptomatic autoimmune pancreatitis (AP) =1, Alzheimer's disease (AD) =1, and psychogenic disorders (PsyD)=2 (Table 1). Except case 4, none of the enrolled 67 patients had involvement of other organs within the spectrum of IgG4-RD (e.g. lymphadenopathy). 
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Figure 1:   Distribution of serum IgG4 level (A) and IgG4/total IgG ratio (B). 











Case 4 was diagnosed as BN because of low plasma thiamine level (13ng/mL, normal range: 29-66ng/mL) and subsequent amelioration of the neuropathy by thiamine replacement, while treatment by steroid showed no response. Coexistent positivity of autoantibodies with IgG4 elevation was observed in several, although not all, patients (case 3 and 5). These autoantibodies were considered as incidental in case 5 because this case did not have any inflammatory signs (e.g. fever). However, case 3 was clinically diagnosed as PACNS by recurrent brain infarction with persistent fever and inflammatory reaction of blood test. PsyD were diagnosed by history of precedent mental stress with the normal results of physical, radiological, and electrophysiological examination. Notably, case 1 and 2 with IMN shared common features of asymmetric, painful, sensory-dominant, and steroid- responsive neuropathy of extremities, while nerve conduction study (NCS) showed axonal injury with mild demyelination in case 1	and only mild demyelination in case 2. In both cases, treatment by intravenous methylprednisolone and subsequent oral prednisolone lead to remission of dysesthesia with refractory hypoesthesia with normalization of posttreatment serum IgG4 level (105 and 114 mg/dL in case 1 and 2, respectively). Additional treatment by intravenous immunoglobulin (IVIg) in case 1 showed no further amelioration. Histopathological workups by biopsy or autopsy of any organs were not performed in any of the enrolled 67 patients.



Discussion and Conclusion







  

In this exploratory survey, we show the prevalence of serum IgG4 elevation with clinical course in 67 patients of general neurology. It seems rational that the prevalence (7.5 %) of serum IgG4 elevation >135 mg/dL in our patients was lower than the previous report (23.4%) of highly-selected patients who under underwent sural nerve biopsy in the specialized institution under the suspicion of inflammatory neuropathy [3]. Referring reports of various pancreatobiliary diseases with prevalence of IgG4 elevation in 0-36 %, the prevalence in our reports might be plausible [8]. We also examined clinical significance of IgG4 elevation, showing that IgG4 elevation can associate several autoantibodies (e.g. ANCA), while sole elevation of IgG4 can be observed, furthermore presence of IgG4 elevation did not necessarily mean specific pathologies. Thus, we concluded that clinical significance of serum IgG4 elevation itself was not confirmatory for the presence of specific neurologic disorders or other organ involvements in our survey. However, notifying common clinical phenotype of our case 1 and 2, we speculated that vasculitic neuropathy with severe phenotype in case 1 lead to axonal degeneration, while mild phenotype in case 2	lead to only demyelination, considering precedent reports of neuropathy in IgG4-RD [5,9,10].



However, we could not exclude the possibility of incidental IgG4 elevation and participation of specific antibodies which were unable to be examined in our institutions, e.g. anti-Caspr antibody [11]. Lack of response for IVIg in case 1 could be a supporting evidence of IgG4 participation because IgG4 do not affect complement and Fc domain receptor as the hypothesized targets of IVIg [5]. Precedent reports had perspectives that neuropathy was a partial manifestation of systemic diseases, however, our case 1 and 2 can propose a new perspective that IgG4 can be a pathologic contributor for solely neuropathic form [9,10,12,13]. As a conclusion, the prevalence of serum IgG4 elevation in the screening of general neurology could be approximately 7-10 % in the different cutoff lines (>117 or 135 mg/dL), and the elevation of serum IgG4 not necessarily meant specific neurological disorders. However, if the elevation of IgG4 was associated with IMN, it might be manifestation of a specific clinical entity. However, further investigations are required owing to limitations such as insufficient sample size, heterogeneity of the diseases and absence of histopathologic investigation, and disunity of diagnostic workup and treatment.
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