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A B S T R A C T

Diabetic polyneuropathy is the common neuropathy of diabetes. However, several inflammatory neuropathies 
may occur during diabetes. Chronic inflammatory demyelinating polyradiculoneuropathy (CIDP) represents the 
most treatable example. There has been uncertainty about a higher risk of CIDP in subjects with diabetes. 
Contradicting earlier reports, subsequent epidemiological studies failed to confirm an association. However, 
more recent studies from different populations have shown a two-fold relative risk of concurrent diabetes with 
CIDP. Recognition of CIDP is important in diabetes as treatment response rates have been reported as comparable 
with or without diabetes. However, with diabetes, the clinical presentation of CIDP and the resulting disability 
may be more severe due to additional axonal loss from pre-existing diabetic polyneuropathy and delayed 
diagnosis. An association of nodo-paranodopathy has similarly been described with a three-fold relative risk of 
concurrent diabetes in seropositive subjects, particularly those harbouring anti-contactin 1 antibodies. Although 
rare, recognition of nodo-paranodopathy, with characteristic clinical features, in the context of diabetes is 
likewise important in view of treatment implications. Other inflammatory neuropathies in diabetes are the 
painful or painless, cervical, or lumbar, radiculoplexus neuropathies. These need distinguishing from variant, 
multifocal forms of CIDP, as are not treatable, although remit spontaneously over months or years. There are 
reports of possible association of Guillain-Barré syndrome (GBS), and particularly of greater GBS severity, with 
diabetes. Finally, vasculitic neuropathy may also occur in diabetes and requires early suspicion, urgent in-
vestigations and immunosuppressant treatment. As the worldwide prevalence of diabetes rises, prompt recog-
nition of its concurrent inflammatory neuropathies, is essential.

1. Introduction

Diabetic polyneuropathy is the most common complication of dia-
betes. Diabetic polyneuropathy is a slowly progressive distal, symmetric, 
predominantly sensory neuropathy, which is present in one in six newly 
diagnosed patients with type 2 diabetes and occurs in about 40 % of 
subjects with over 10 years of diabetes [1,2]. The diagnosis of diabetic 
polyneuropathy is, above all, clinical. Conventional nerve conduction 
studies studying integrity of large fibres through motor and sensory 
amplitudes and conduction velocities in distal nerve segments [3], 
despite their documented limitations [4], skin biopsy assessing the 
intraepidermal fibre density [5], and confocal corneal microscopy 
evaluating corneal fibres [6], can be of help in confirming the clinical 

impression. Small fibre modalities are first involved, with pain, dyses-
thesiae, paraesthesiae and allodynia. Subsequent involvement of large 
fibres may result in vibratory and proprioceptive loss. However, chal-
lenging this concept, concurrent and parallel small and large fibre 
involvement from onset has also been postulated in diabetic poly-
neuropathy, both reversible with intervention [7,8]. Besides diabetic 
polyneuropathy, autonomic neuropathies are common and may produce 
multiple manifestations including cardiac, gastro-intestinal and 
uro-gentital [9].

Inflammatory neuropathies occur in a clinical pattern different to 
that of diabetic polyneuropathy. Although diabetic polyneuropathy has 
been reported as producing disability [10], the amplitude of functional 
impairment is characteristically greater, and usually reported as an 
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unexpected feature of recent occurrence, in inflammatory neuropathies. 
Chronic inflammatory demyelinating polyneuropathy (CIDP) presents 
in its typical form, with proximal and distal weakness of the four limbs 
with large fibre-predominant sensory loss [11,12]. The commonest 
variant form of CIDP produces multifocal motor and sensory deficits. 
CIDP evolves over more than 2 months and is treatable by immuno-
modulatory agents. This distinguishes it from the diabetic lumbosacral 
or cervical radiculoplexus neuropathies, which have an acute course, 
with frequent but not constant, severe accompanying pain in the 
affected limb [13,14]. Radiculoplexus neuropathies may involve other 
limbs, making the distinction with CIDP more difficult in some cases. 
Importantly, radiculoplexus neuropathies are self-limiting although can 
have a protracted course over many months and may require aggressive 
pain management in the early stages as well as physical therapy. There is 
no evidence for immunomodulatory therapy in radiculoplexus neurop-
athies. Separate from the CIDP entity, nodo-paranodopathies occur with 
a characteristic clinical phenotype of often acute-onset, severe, ataxic 
and tremulous neuropathy, in presence of autoantibodies against cell 
adhesion molecules such as contactin-1, contactin-1 associated protein 
(Caspr-1) and neurofascin. Nodo-paranodopathies may, similarly to 
CIDP, be more frequent in diabetes. In addition, Guillain-Barré syn-
drome (GBS), an acute, frequently post-infectious, poly-
radiculoneuropathy [15,16], may occur in subjects with diabetes, 
possibly more frequently than in subjects without diabetes, as may 
vasculitic neuropathies, presenting with mononeuritis multiplex.

2. Potential mechanism of diabetes in inflammatory 
neuropathies

Pathological studies in patients with diabetic polyneuropathy have 
shown demyelination and axonal degeneration with loss of myelinated 
fibers [17]. Unmyelinated fibre pathology is characterized by a reduc-
tion in axon density and diameter [17]. Endoneurial microangiopathy 
occurs in subjects with pre-diabetes and worsens with diabetic poly-
neuropathy [18,19]. Although sural nerve biopsy studies in patients 
with CIDP can show similar pathological features to diabetic poly-
neuropathy, demyelination and remyelination, with onion bulb forma-
tion, is a characteristic feature [20]. Macrophage-induced 

demyelination is pathognomonic although rarely observed [20]. Endo-
neurial oedema may be another feature, particularly in acute-onset cases 
[21]. In a study of sural nerve biopsies, epineurial perivascular T-cell 
infiltrates and immunoreactivity for matrix metalloproteinase-9, was 
found in diabetic patients with CIDP, but was absent in patients with 
diabetic polyneuropathy, suggesting it could represent a biomarker for 
CIDP [22]. Several studies have demonstrated the microvasculitic na-
ture of the radiculoplexus neuropathies, which appears pathologically 
similar with or without diabetes [23]. In presentations with mono-
neuritis multiplex pattern, on the other hand, necrotizing vasculitis of 
perineurial and endoneurial blood vessels, perineurial monocyte in-
filtrates and endoneurial haemorrhage, have been described [24]. 
Although there is specific limited evidence for diabetes as a risk factor 
for various types of inflammatory neuropathy, associations are 
well-documented for the radiculoplexus neuropathies, and, from recent 
studies, also for CIDP. Various biological backgrounds, detailed below, 
suggest that diabetes could either trigger the onset of inflammatory 
neuropathies or accelerate nerve damage caused by such conditions.

The potential mechanisms of inflammatory neuropathies in the 
context of diabetes are summarized in Fig. 1.

2.1. Metabolic pathways

Chronic hyperglycaemia induces oxidative stress, mitochondrial 
damage, apoptosis, and cellular apoptosis in neurons and Schwann cells 
[25,26]. These deleterious effects originate from the dysregulation of 
critical metabolic pathways, including the glycolytic pathway, polyol 
pathway, hexosamine pathway, and the formation of advanced glyca-
tion end products (AGEs) [27]. For instance, activated glycolysis in 
Schwann cells leads to an accumulation of lactate and pyruvate, 
inducing oxidative stress and mitochondrial damage. The polyol 
pathway heightens intracellular osmotic stress through sorbitol accu-
mulation while depleting NADPH, which may further induce oxidative 
stress and inflammation. The proliferation of AGEs in diabetes alters 
protein structures and functions, promoting inflammation and oxidative 
stress in neurons and Schwann cells via the receptor for AGE (RAGE) 
[28].

Fig. 1. Potential mechanisms of inflammatory neuropathies in the context of diabetes.
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2.2. Cytokines and chemokines

Diabetes is associated with a systemic increase in various cytokines 
and chemokines, Tumor Necrosis Factor-alpha (TNF-alpha), Interleukin- 
6 (IL-6), Interleukin-1 Receptor Antagonist (IL-1RA), and C-Reactive 
Protein (CRP), which can shift the balance of macrophages towards a 
proinflammatory state. Such macrophages are pivotal cells that directly 
mediate demyelination in conditions like CIDP. In diabetic conditions, 
there is a surge of levels of chemokines like CXCL10 and CXCL13, which 
may be significantly implicated in autoimmune demyelinating neurop-
athies [29,30]. In spontaneous autoimmune neuropathy models, unlike 
in physically injured nerves, an increase in CXCL10, CCL5, and CXCL13 
is observed, with the latest being highly expressed in macrophages that 
mediate demyelination in CIDP nerves [31]. Insulin resistance, another 
significant mechanism in diabetes, disrupts mTOR-SREBP (mammalian 
target of rapamycin-Sterol Regulatory Element-Binding Protein) 
signaling, hindering fatty acid and cholesterol synthesis [32], and may 
consequently also impact adversely on myelination.

2.3. Development of autoimmunity

Metabolic and inflammatory changes induced by diabetes can 
interact with the adaptive immune system, potentially contributing to 
the formation of autoimmunity. Diabetic patients, even those without 
neuropathic symptoms, exhibit higher serum levels of neurofilament 
light chain [33], indicating that nerves exposed to prolonged hyper-
glycemia may release internal substances into the extracellular fluid. 
Proteins that compose axons and myelin can meet with 
antigen-presenting cells, acting as neoantigens and potentially trig-
gering autoimmunity. Moreover, the release of damage-associated mo-
lecular patterns (DAMPs) due to nerve damage can have 
pro-inflammatory effects [34], activate the immune system through 
pattern recognition receptors (PRRs) on immune cells [35].

2.4. Blood-nerve barrier dysfunction

Diabetes has been linked to microangiopathy with several possible 
mechanisms. In patients with diabetes, capillaries exhibit structural 
changes such as thickening of basement membrane and luminal nar-
rowing [36]. There is a systemic increase in adhesion molecules, 
including intracellular adhesion molecule-1 (ICAM-1), which closely 
relates to electrophysiological functions. The blood-nerve barrier (BNB), 
which restricts the influx of substances from the blood to protect the 
nerves, consists of the tight junctions formed between endoneurial cells 
and pericytes of the perineurium. Diabetic nerves display BNB 
dysfunction, with increased permeability, inflammation, hypoxia, and 
damage to barrier cells being implicated as plausible mechanisms [37]. 
Recent studies on streptozotocin-induced experimental diabetes rats 
have found a reduction in pericyte expression of claudin-1 and di-
minishes vessel-associated macrophages, particularly increasing leaki-
ness to small molecules [38]. This may allow leukocytes to infiltrate the 
PNS, exacerbating inflammation and nerve damage.

3. Epidemiology of inflammatory neuropathies in diabetes

The frequency of CIDP in diabetic patients has been uncertain. The 
current worldwide prevalence of all forms of CIDP is of around 3 per 
100,000 [39], although with significant variations which may partly 
relate to diagnostic criteria used [40]. Although the association has been 
described for the past several decades [41], there have been successive 
contradictory reports on a link between the two disorders. A US 
non-population-based study described an 11-fold increased risk of CIDP 
in patients with diabetes compared to those without diabetes [42]. 
However, a large epidemiological study from Italy of over 4 million 
people reported a diabetes prevalence of just 9 % in 155 patients with 
CIDP giving a standardized morbidity ratio of only 1.07 (95 % C.I: 

0.58–1.80) for diabetes in CIDP [43]. It is possible that methods used in 
this study to diagnose diabetes were suboptimal, relying on fasting 
glucose levels and documented use of antidiabetics. Using more rigorous 
diagnostic methods, a small U.S. epidemiological study of only a quarter 
of a million subjects, also contradicted the link between CIDP and dia-
betes, reporting a CIDP prevalence of 8.9/100,000 with only 1/23 pa-
tients (4.3 %) having concurrent diabetes, in contrast to 14 of 115 age 
and sex-matched controls [44]. A U.K. epidemiological study showed, 
on the other hand, results favouring an association, with about 15 % of 
patients with CIDP diagnosed as per the European Federation of 
Neurological Societies/Peripheral Nerve Society (EFNS/PNS) criteria, 
having concurrent diabetes [40]. The prevalence of diabetes in CIDP was 
subsequently investigated in an analysis published in 2016, from a 
health insurance claims database of over 100 million patients across the 
U.S [45]. Despite absence of defined diagnostic criteria, the prevalence 
of CIDP was found to be of 6 per 100,000 in patients without diabetes, 
consistent with other reports from other countries, but no less than 
9-fold higher, of 54 per 100,000 in those with diabetes. This unexpect-
edly high figure however raised the issue of CIDP misdiagnosis in the U. 
S., for clinical and electrophysiological reasons [46,47], both more 
likely in subjects with diabetes.

More recently in 2020, the association was further evaluated in 2 
European studies, including a total of 650 subjects with CIDP, from the 
U.K., Serbia, and Italy [48,49]. Both studies found a 2-fold increased risk 
of diabetes with CIDP, consistent in the 3 countries, considering local 
diabetes national prevalence figures. The U.K.-Serbian study showed 
that subjects affected by both disorders were more likely to present later 
in life, present with the typical form of CIDP, and had similar 
pre-treatment disability levels, as well as similar rates and amplitudes of 
improvement with therapy, compared to subjects without diabetes. 
Disability levels were greater and response to treatment were, on the 
other hand, found to be worse with concurrent diabetes in the Italian 
cohort. Subsequent reports in other countries have since supported these 
findings [39,50].

In summary, the prevalence of co-existing CIDP and diabetes may 
show variability attributable to difficulties in accurate case ascertain-
ment, partly as a result of using different diagnostic criteria, as well as 
the populations studied. The extensiveness with which electrophysio-
logical studies are undertaken may also lead to both over and under- 
recognition of CIDP, as may, in the first place, the rigor with which 
clinical evaluation is performed. Accumulation of recent reports from 
different cohorts makes it highly probable that CIDP is more common in 
subjects with diabetes, and heightened awareness and attention is 
required not to dismiss clinical changes, that may suggest the diagnosis 
in subjects with diabetes.

There are limited data regarding the incidence of lumbosacral or 
cervical radiculoplexus neuropathies in subjects with diabetes. Previous 
studies have suggested that the life-long incidence is about 1 % in type 2 
diabetes [51]. More recently, the incidence of lumbosacral radi-
culoplexus neuropathy, including subjects without and with diabetes 
has been reported as high as 4 per 100,000 per year, i.e. significantly 
higher than that of CIDP, or Guillain-Barré syndrome (GBS) [52]. The 
incidence specifically in subjects with diabetes was of 2.79/100,000 per 
year. This study was on a relatively small population of less than 200, 
000 inhabitants in Olmsted County, U.S.A., and further confirmatory 
studies for other geographical regions and populations, are required. 
The same study found a 7.91 relative risk in subjects with diabetes and 
pre-diabetes.

The worldwide incidence of GBS is of 1–2/1000,000 per year [53]. 
Few studies have considered diabetes as a risk factor for GBS. In a recent 
Danish nationwide population-wide study, diabetes was found amongst 
the commonest co-morbidities diagnosed within the previous 5 months 
prior to GBS (O.R. 1.5, after adjustment for infection and surgery), with 
surgery, leukaemia and lymphoma [54]. Several other studies have 
otherwise found diabetes as a risk factor of severe prognosis in GBS 
[55-57]. This may relate to previous axonal damage from diabetic 
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polyneuropathy, although concurrent pro-inflammatory as well as 
ischaemic pathophysiological mechanisms, cannot be excluded.

Relatively recently identified nodo-paranodopathies are very rare 
[58], probably representing less than 2 % of CIDP cohorts [59]. A recent 
study has suggested a higher risk of these antibody-mediated neuropa-
thies with diabetes [60], interestingly with no suggestion of implication 
of the autoantibodies in causing diabetes. Of note, other studies had 
previously also found higher than expected diabetes rates in cohorts of 
subjects harbouring anti-CNTN1 (contactin-1) antibodies [61], and 
Caspr1/CNTN1 antibodies [62], and these findings are supported by a 
recent systematic review on the subject [63], which suggests the asso-
ciation with diabetes mainly relates to subjects with antibody positivity 
to paranodal antigens.

How frequently vasculitic mononeuritis multiplex may occur in 
diabetes is unknown, as there have been no epidemiological studies 
performed. Literature descriptions [64] and clinical experience indicate 
it is encountered, although much less commonly than CIDP or lumbo-
sacral radiculoplexus neuropathies.

4. Diagnosing inflammatory neuropathy in subjects with 
diabetes

CIDP is usually progressive, with increasing deficits over weeks to 
months, with, its typical form, symmetric proximal and distal muscle 
weakness of all 4 limbs, sensory loss to large fibre modalities and 
reduced or absent reflexes [11]. In contrast, in diabetic polyneuropathy, 
small fibre involvement predominates, motor impairment occurs late 
and remains distal, and the disease progresses slowly over years.

The diagnosis of CIDP is clinical but also relies upon detection of 
demyelinating features on electrophysiology. Several electrodiagnostic 
criteria for CIDP have been proposed in the last few decades [65]. Newly 
updated European Academy of Neurology/Peripheral Nerve Society 
(EAN/PNS) criteria have been shown to be of good sensitivity and 
specificity [66,67], comparable to those of previous versions [68,69]. As 
such, these criteria are reliable to separate the minimal degree of 
slowing that may be observed in diabetic polyneuropathy to that ex-
pected in CIDP, and, in our experience, combination of rigorous clinical 
evaluation and adequately exhaustive electrophysiology [70], suffices in 
most cases to reach the correct diagnosis. There are patients with dia-
betic polyneuropathy who may meet demyelinating CIDP criteria [71, 
72], although these patients do not meet the essential clinical criteria for 
CIDP and should therefore not be considered as having the diagnosis. 
Although cerebrospinal fluid (CSF) protein levels are increased in most 
patients with CIDP, the value of a spinal tap is limited in presence of a 
clinical picture of CIDP and with compatible electrophysiology [11]. 
Furthermore, diabetes often causes increased CSF protein levels as well, 
limiting the value of CSF study [73]. Neuroimaging is today commonly 
used in the diagnostic evaluation of CIDP and associated disorders. 
However, its value is limited in the setting of concurrent diabetes, 
particularly as studies having demonstrated the presence of proximal 
lesions on MRI, like those with CIDP in patients with diabetes but 
without clinical evidence of CIDP [74,75]. Similarly, ultrasonography 
has been reported as showing nerve enlargement in both diabetic pol-
yneuropathy and CIDP [76,77]. As regards neuropathology, its value in 
CIDP is today very limited because of poor sensitivity of characteristic 
findings, compounded by high reliance on the expertise of the set up 
offering the service. However, on occasion, nerve biopsy may prove 
helpful in unusual cases, to exclude potential differential diagnoses and 
in situations of failure of response to immunomodulatory therapy [78].

Diabetic lumbosacral radiculoplexus neuropathy, also known as 
diabetic amyotrophy, predominantly occurs in middle-aged or elderly 
males [79]. Diabetic lumbosacral radiculoplexus neuropathy presents 
with severe early pain and sensory symptoms with subsequent weakness 
and wasting, starting proximally, and then frequently extending distally. 
Contralateral involvement, as well as that of the upper limbs may occur, 
increasing diagnostic difficulty with CIDP. Weight loss is very commonly 

associated, and is frequently severe, leading to suspicion of a neoplastic 
disorder, which needs to be adequately excluded. The course is mono-
phasic with slow improvement, albeit often partial, without treatment, 
however frequently prolonged for up to 3 years. Diabetic cervical radi-
culoplexus neuropathy has similar characteristics to those of diabetic 
lumbosacral radiculoplexus neuropathy [14]. Onset is acute in most, 
pain is a presenting feature in > 60 % of cases, with weakness almost 
constant, sensory symptoms being frequent and weight loss also com-
mon. Pan-plexopathic involvement is frequent as is contralateral 
spreading, again on occasion resulting in diagnostic uncertainty, and 
difficulties separating with variant, upper limb predominant CIDP or 
Lewis-Sumner syndrome [80]. In addition, associated lumbosacral 
involvement may occur in a proportion of cases. Of note, in both cases, 
pain may be absent, contributing to the diagnostic difficulty with CIDP. 
CSF protein is often mildly elevated in both lumbosacral and cervical 
forms, and electrophysiology shows axonal involvement typically not 
meeting requirements for demyelination as observed in CIDP. Abnormal 
MRI findings may be frequent, with increased T2 signal, nerve hyper-
trophy and rarely contrast enhancement, which is therefore unhelpful in 
the differential diagnosis with CIDP, where similar findings may be 
expected. The disease course is monophasic, like that of its lumbosacral 
counterpart.

GBS is an acute, frequently post-infectious polyradiculoneuropathy, 
causing ascending weakness in four limbs, in its classical presentation 
[15]. Respiratory muscle weakness and cranial nerve involvement, as 
well as autonomic disturbances may occur during the disease course. 
GBS is a clinical diagnosis, with electrophysiology being of limited value 
as is the characteristic albumino-cytological dissociation on cerebro-
spinal fluid analysis, The clinical manifestations are of an acute nature 
and rapidly progressive and, as a result, easy to distinguish to those of 
diabetic polyneuropathy, or of other inflammatory neuropathies.

Nodo-paranodopathies are frequently misdiagnosed for CIDP, but 
have characteristic clinical features, which include distal predominance, 
ataxia and tremor [81]. It is important that such features, unexpected in 
diabetic polyneuropathy, are promptly recognised.

Vasculitic mononeuritis multiplex may also occur in diabetes and is 
also characteristically different from the length-dependent neuropathy 
of diabetes, and of other inflammatory neuropathies discussed above. 
Painful mononeuropathies appear in succession over days to weeks. An 
extensive work-up for vasculitis is mandatory, and nerve biopsy is also 
indicated for pathological diagnostic certainty, preferably targeting a 
clinically-affected sensory nerve [82].

5. Management of inflammatory neuropathies in subjects with 
diabetes

Identification of a neuropathic presentation, incompatible with 
diabetic polyneuropathy, and suggestive of an inflammatory aetiology, 
is essential in subjects with diabetes. On the clinical diagnosis depends 
decisions for further management. In the case of a clinical picture 
consistent with CIDP, particularly with proximal weakness and propri-
oceptive involvement [83], causing disability, it is noteworthy that, 
irrespective of investigation findings, in particular electrophysiology, it 
is frequently important to consider a therapeutic trial of immunomod-
ulatory therapy, in view of the potential benefit on function and risk of 
irreversible decline, without treatment. This has to be counter-balanced 
by the essential use of outcome measures to determine initial disability 
level, as well as to ascertain changes with treatment in an as objective 
way as possible. Several disability measures are used for this purpose 
[84-86], complemented by strength scores including manual Medical 
Research Council (MRC) muscle testing and grip strength [87,88].

CIDP is treated by one of 3 first-line therapies, including intravenous 
immunoglobulins, corticosteroids, or plasma exchanges [11]. The evi-
dence base is well-established [89], although treatment modalities vary, 
including for immunoglobulins which are extensively used in 
higher-income countries [90,91]. Therapeutic decisions are in practice 
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frequently conditioned by cost, availability and individual patient 
characteristics and circumstances [92]. In subjects with diabetes, cor-
ticosteroids, often preferred in pulse oral or intravenous form instead of 
daily oral therapy [93], are, as far as possible, avoided in view of their 
adverse effect on glycaemic control. Immunoglobulins are also however 
at greater risk of thromboembolic complications in presence of vascular 
risk factors, and hence have to be used with caution in subjects with 
diabetes, particularly in presence of other such risk factors [94,95]. 
Response rates in subjects with diabetes have been reported as equiva-
lent as in those without diabetes [49], although presence of severe 
axonal loss pre-treatment, as may occur with pre-existing diabetic pol-
yneuropathy, is a likely poor prognostic indicator [96,97]. In absence of 
response, switching to an alternative first-line agent, combination 
therapy and escalation to immunosuppressant therapy (mainly ritux-
imab and cyclophosphamide [98]), all require consideration based on 
the level of functional impairment, in subjects with diabetes and similar 
to what is offered in absence of diabetes [99]. The importance of 
rigorously and systematically using adequate available outcome mea-
sures to objectively assess treatment response, is essential [98].

With regards to diabetic lumbosacral and cervical radiculoplexus 
neuropathies, there is currently no evidence for use of immunomodu-
latory therapy. Corticosteroids may be helpful for subjects affected by 
severe pain, refractory to basic analgesia [100]. In cases with clinical 
uncertainty about CIDP instead of microvasculitic radiculoplexus neu-
ropathy, when electrophysiological criteria for demyelination are not 
met, treatment for CIDP is, in our opinion, frequently justified, as his-
topathological diagnostic confirmation may not be possible. Caution is 
however required to avoid unnecessary treatment in circumstances of a 
monophasic disease course [101].

Treatment of GBS presentations in subjects with diabetes is usually 
straightforward as similar to that of any patient, considering primarily 
the level of disability, and using either immunoglobulins or plasma ex-
changes [102]. Again, consideration of the thromboembolic risk with 
immunoglobulins is important.

Nodo-paranodopathies have poor immunoglobulin response [103]. 
Steroids may be helpful but need to be administered with caution in 
diabetics. Rituximab is the agent of choice [58,103].

Mononeuritis multiplex presentations suggestive of vasculitic neu-
ropathy are managed in presence of diabetes similarly to all patients, 
with corticosteroids preferably pulse intravenous treatment, with care-
ful glycaemic monitoring, with immunosuppressants (cyclophospha-
mide, azathioprine, methotrexate) considered in case of progression 
[82].

6. Conclusions

It is essential to accurately identify the inflammatory neuropathies 
that may occur at any time during the course of diabetes. Regular clin-
ical evaluation allows identifying changes incompatible with the ex-
pected features and progression of diabetic polyneuropathy, and a high 
index of suspicion is desirable, to avoid dismissing patient-reported al-
terations in functional ability. CIDP is the main treatable diagnosis to 
consider and appears more common in the setting of diabetes but is often 
missed or diagnosed with delay, with in some cases, irreversible 
disability. Electrophysiology is useful to confirm the clinical impression 
of CIDP in suspected cases, but the clinical evaluation should take pri-
ority for therapeutic decisions, including in the differential with less 
treatable forms of inflammatory neuropathy. Further research is 
required to determine the potential underlying mechanisms of increased 
propensity for inflammatory neuropathy in subjects with diabetes, un-
derstand how and why presentations may vary, and may shed light on 
possible targeted treatment avenues, in future.
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[31] C. Cutellè, A. De Lorenzo, P.E. Doneddu, M.F. Creta, C. Selmi, G. Liberatore, et al., 
Cytokines and chemokines in patients with chronic inflammatory demyelinating 
polyradiculoneuropathy and multifocal motor neuropathy: A systematic review, 
J. Peripher. Nerv. Syst.: JPNS (2024).

[32] X. Dong, Y. Zhu, S. Wang, Y. Luo, S. Lu, F. Nan, et al., Bavachinin inhibits 
cholesterol synthesis enzyme FDFT1 expression via AKT/mTOR/SREBP-2 
pathway, Int. Immunopharmacol. 88 (2020) 106865.
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Eur. J. Neurol. (2023).

[103] M.C. Dalakas, IgG4-mediated neurologic autoimmunities: understanding the 
pathogenicity of IgG4, ineffectiveness of IVIg, and long-lasting benefits of anti-B 
cell therapies, Neurol. (R.) Neuroimmunol. Neuroinflamm. 9 (1) (2022).

Y.A. Rajabally and Y.G. Min                                                                                                                                                                                                                 Clinical Neurology and Neurosurgery 249 (2025) 108719 

7 

http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref75
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref75
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref75
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref76
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref76
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref76
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref77
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref77
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref77
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref78
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref78
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref78
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref79
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref79
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref79
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref80
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref80
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref80
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref81
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref81
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref81
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref82
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref82
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref83
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref83
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref83
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref84
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref84
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref84
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref84
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref85
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref85
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref85
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref86
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref86
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref86
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref87
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref87
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref87
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref88
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref88
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref88
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref89
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref89
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref89
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref89
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref90
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref90
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref90
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref91
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref91
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref91
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref92
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref92
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref92
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref92
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref93
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref93
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref93
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref94
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref94
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref94
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref95
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref95
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref95
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref96
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref96
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref96
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref97
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref97
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref97
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref98
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref98
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref98
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref99
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref99
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref99
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref100
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref100
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref101
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref101
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref102
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref102
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref102
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref102
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref103
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref103
http://refhub.elsevier.com/S0303-8467(25)00002-2/sbref103

	The overlap of diabetic and inflammatory neuropathies: Epidemiology, possible mechanisms, and treatment implications
	1 Introduction
	2 Potential mechanism of diabetes in inflammatory neuropathies
	2.1 Metabolic pathways
	2.2 Cytokines and chemokines
	2.3 Development of autoimmunity
	2.4 Blood-nerve barrier dysfunction

	3 Epidemiology of inflammatory neuropathies in diabetes
	4 Diagnosing inflammatory neuropathy in subjects with diabetes
	5 Management of inflammatory neuropathies in subjects with diabetes
	6 Conclusions
	Disclosures
	CRediT authorship contribution statement
	References


