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ABSTRACT

Objectives to determine the prevalence of different comorbidities in Chronic Inflammatory 

Demyelinating Polyradiculoneuropathy (CIDP), and their impact on outcome, treatment choice and 

response. 

Methods using a structured questionnaire we collected information on comorbidities from 393 

CIDP patients fulfilling the EFNS/PNS criteria included in the Italian CIDP database. 

Results one or more co-morbidities were reported by 294 patients (75%) and potentially influenced 

treatment choice in 192 (49%) leading to a less frequent use of corticosteroids. Response to 

treatment did not differ however from that in patients without comorbidities. Diabetes (14%), 

MGUS (12%) and other immune disorders (16%) were significantly more frequent in CIDP patients 

than expected in the general European population. Patients with diabetes had higher disability 

scores, worse quality of life (QoL), and a less frequent treatment response compared to patients 

without diabetes. Patients with IgG-IgA or IgM MGUS had an older age at CIDP onset while 

patients with other immune disorders had a younger age at onset and were more frequently females. 

IgM MGUS was more frequent in patients with motor CIDP than in patients with typical CIDP. 

Conclusions comorbidities are frequent in patients with CIDP and in almost 50% of them have an 

impact on treatment choice. Diabetes, MGUS and other immune diseases are more frequent in 

patients with CIDP than in the general population. Only diabetes seems however to have an impact 

on disease severity and treatment response possibly reflecting in some patients a co-existing 

diabetic neuropathy. 

Keywords: Chronic inflammatory demyelinating polyneuropathy; Diabetes mellitus; monoclonal 

gammopathy of undetermined significance; comorbidities; lymphoma
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INTRODUCTION

Chronic inflammatory demyelinating polyradiculoneuropathy (CIDP) is a chronic disabling 

neuropathy, postulated to have an immune-mediated basis.[1] A number of concomitant disorders 

have been reported to occur in patients with CIDP[1] including diabetes mellitus (DM),[2-6] 

lymphoma,[7-9] solid cancer,[9] monoclonal gammopathy of undetermined significance 

(MGUS),[10-13] plasma cell dyscrasias,[9,14] and other disorders.[15-18] Most of these 

associations have been reported in isolated cases or small series of patients so that their frequency in 

CIDP and possible clinical and pathogenic relevance, impact on disability, quality of life (QoL), 

and response to treatment remains unclear. There are also conflicting data on the association and 

clinical impact of DM in CIDP. The frequency of DM has been reported to be increased in some 

series of CIDP patients[2,5] but not in others[3,4] with a variable effect on the response to 

treatment, leading to the exclusion of these patients from some clinical trials on CIDP. Some of 

these comorbidities may also theoretically interfere with the pathogenesis, clinical presentation, 

accumulation of disability, and treatment response of CIDP by causing additional axonal damage or 

a perturbation of the immune homeostasis. We collected data on comorbidities from a large cohort 

of patients with CIDP to determine (1) the prevalence of comorbidities in CIDP, (2) their impact on 

treatment choice (3) outcome and response to treatment, and (4) association with a specific clinical 

phenotype of CIDP. 

PATIENTS AND METHODS 

Study design

We implemented a web-based database on Italian CIDP patients where data from 435 patients with 

CIDP diagnosed according to the European Federation of Neurological Societies and Peripheral 

Nerve Society (EFNS/PNS) criteria were included.[1] At enrolment, all eligible patients underwent 

a detailed clinical history including timing and distribution of neurological signs, a number of 
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disability scales, and a neurophysiological study. We used the same methodology as the one 

employed in a previous study.[19] We also collected information on the presence and duration of 

concurrent medical illnesses.[20] These were classified as: bone marrow transplantation, DM, HIV 

infection, chronic active hepatitis, IgG or IgA MGUS, IgM MGUS including those with low titers 

of anti-MAG (myelin-associated glycoprotein) antibodies (defined in laboratory as less than 7000 

[BTU] Bühlmann Titer Unit), other hematological diseases, systemic lupus erythematosus or other 

connective tissue diseases, lymphoma, sarcoidosis, vasculitis, other immune mediated diseases, 

thyroid diseases, solid neoplasms, glomerulonephritis, nephropathy, thrombosis, cardiovascular 

diseases, arterial hypertension, gastrointestinal diseases, others conditions. Duration of each 

comorbidity was considered from the time when the patients first developed symptoms or, in case 

of paucisymptomatic diseases such as arterial hypertension, from the time they were diagnosed as 

having that specific comorbidity by their physician. Information on comorbidities was retrieved by 

demographic and clinical data from medical charts and by a detailed clinical history with the 

individual patient using a structured questionnaire. 

All the data were included by the treating neurologist in a web-based electronic database expressly 

prepared by CINECA, Bologna, Italy. The diagnosis of CIDP was made by the treating neurologist 

and reviewed by the coordinating Centre (P.E.D. and E.N.O.) and classified according to the 

EFNS/PNS diagnostic criteria.[1] Informed consent was obtained from all participants at 

enrollment, and the Ethical Committee of each participating Center approved the study.

Prevalence of different comorbidities in CIDP and their impact on treatment choice

The prevalence (as percentage of the total) of each individual comorbidity and of combined 

comorbidity groups (e.g. cardiovascular diseases including chronic heart failure, coronary heart 

disease, valvular heart disease, etc) was calculated. The prevalence of comorbidities potentially 

affecting treatment choice was also assessed. These comorbidities were defined as those known to 

be associated with an increased risk of side effects after steroids, intravenous immunoglobulin 

(IVIg), or plasma exchange (PEx) therapy, including arterial hypertension, DM, gastrointestinal 

diseases, cardiovascular diseases, thrombosis, nephropathy, glomerulonephritis, and chronic active 
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hepatitis. Given the small number of patients treated with immune suppressants in our database, the 

analysis did not include these therapies. 

Given the observed elevated frequency of DM and MGUS in our CIDP patients, we compared the 

data with the estimated age- and gender-specific prevalence rates of DM and of MGUS in 

Italy.[21,22] The expected number of patients with MGUS was also determined using the general 

population of a community in Minnesota as reference.[23] We excluded patients younger than 50 

years from the comparison with the study by Kyle et al and younger than 51 years from that by 

Vernocchi et al  since these patients were not included in these studies.[22,23] We also evaluated 

fulfillment of the recently proposed diagnostic criteria of CIDP in patients with DM.[24]

Role of comorbidities in the clinical presentation, disability and treatment response of CIDP

We evaluated the impact of comorbidities on the clinical presentation, outcome, and treatment 

response of CIDP by comparing patients with and without these comorbidities. The comparison was 

performed only for comorbidities with a number of patients sufficient for statistical analysis. We 

also looked for differences in the frequency of comorbidities between patients with typical and 

atypical CIDP and evaluated their association with progression from atypical to typical CIDP. 

Atypical CIDP was defined as pure motor or sensory CIDP, distal acquired demyelinating 

symmetric polyneuropathy (DADS), and Lewis-Sumner syndrome (LSS).[19] Response to 

treatment was defined as a subjective improvement that was objectively confirmed by an increase of 

at least 2 points in the MRC sum score (range 0-60)[25,26] or at least 1 point in the INCAT score 

(range 0-10).  

Statistical analysis

Descriptive statistics were reported as frequencies and percentages for categorical variables, or as 

means, medians and ranges for continuous variables. To determine if the prevalence of DM and 

MGUS in CIDP patients differs from the prevalence in the general population, the observed 

prevalence was compared to the expected prevalence calculating age- and gender-standardized 

prevalence ratios (SPR), with 95% confidence intervals. Age and gender-specific prevalence from 
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the reference population was used to estimate the number of expected cases of DM and MGUS in 

each age and sex category. SPR were then calculated as the ratio between the observed and 

expected number of cases. Demographic and clinical features, treatment response, impairment, 

disability level and quality of life were compared between different subgroups of patients with the 

chi-square or the Fisher’s exact test for categorical variables, and with the t-test for continuous 

variables. The effect of each comorbidity on disability and quality of life was assessed using linear 

regression models, adjusting for disease duration. The effect of each comorbidity on treatment 

response was evaluated using logistic regression models, adjusting for disease duration. All tests 

were two-tailed and the significance level was set to 0.05. 

RESULTS

By October 2019, 435 patients with CIDP fulfilling the EFNS/PNS criteria were enrolled in our 

database including 428 with definite or probable CIDP. Twenty-four patients were excluded from 

the analysis for the presence of an alternative diagnosis (19 patients with anti-MAG titers over 7000 

BTU, one with Charcot-Marie Tooth 1A, three with amyloidosis, and one with only cranial nerve 

palsy) and 21 patients for unavailable neurophysiological data. A total 393 patients (252 men and 

141 women, aged 11-92 years [mean 58; median 60 years], mean disease duration of 8.2 years 

[range 0.5-52 years, median 5 years]), had complete data on comorbidities and were included in the 

analysis. 

Frequency of comorbidities in CIDP and their impact on treatment choice 

Table 1 shows the frequency and percentage of different comorbidities in our cohort of patients 

with CIDP. These are also grouped as comorbidity combinations in figure 1. Seventy-five per cent 

(n. 294) of patients reported at least one comorbidity, and 54% (214 patients) two or more 

comorbidities. Diabetes (14%), MGUS (12%) and other immune disorders (16%) were significantly 

more frequent in CIDP patients than expected in the general European population (see below). 

Arterial hypertension (35%), cardiovascular diseases (11%), thyroid diseases (11%) and solid 

neoplasms (9%) were also frequent in our population but their prevalence did not significantly 

differ from what reported in the Italian population.[27,28] 
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Table 1. Frequency distribution of comorbidities in 393 patients with CIDP

Comorbidities Number of patients; Frequency (%)

Arterial hypertension 138 (35%)

Other immune diseases 61 (15%)

a) Autoimmune thyroiditis; b) Rheumatic immune diseases; c) Gastrointestinal immune diseases; 

d) Dermatologic immune diseases e) Neurological immune diseases f) Miscellany

a) 22 (5%); b) 13 (3.5%); c) 9 (2%); 

d) 6 (1.5%); e) 5 (1.5%); f) 6 (1.5%)

Diabetes mellitus 56 (14%)

Cardiovascular diseases 45 (11%)

a) Coronary disease; b) Arrhytmia; c) Stroke; d) Valvular heart disease a) 31 (8%); b) 9 (2%); c) 3 (1%); d) 2 (0.5%)

Thyroid diseases 42 (11%)

a) Hypothyroidism; b) Thyroid nodules; c) Goiter; d) Hyperthyroidism; e) NS a) 13 (3%); b) 8 (2%); c) 4 (1%); d) 2; e) 7 (2%)

Solid neoplasm 35 (9%)

a) Urological cancer; b) Gastrointestinal cancer; c) Head and Neck cancer; d) Breast cancer; e) Others a) 11 (3%); b) 5 (1.5%); c) 4 (1%); d) 4 (1%); e) 11 (3%)

IgG-IgA MGUS 25 (6%)

IgM MGUS  24 (6%)

Other hematological disorders 21 (5%)

a) Polycythemia vera; b) Thalassemia minor; c) Anemia; d) Thrombocytopenia; e) Others a) 4 (1%); b) 2; c) 2; d) 2; e) 11 (2.5%)

Gastrointestinal diseases 21 (5%)

a) GERD and gastritis; b) Hepatic and pancreatic disorders; c) Peptic ulcer disease; d) Others a) 9 (2%); b) 3 (1%); c) 3 (1%); d) 5 (1.5%)

Thrombosis 11 (3%)

Nephropathy 8 (2%)

a) Renal insufficiency; b) Others  a) 6 (2%); b) 2

Chronic active hepatitis 7 (2%)
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a) HBV infection; b) NS a) 6 (1.5%); b) 1

Lymphoma 7 (2%)

Bone marrow transplantation 5 (1.5%)

Glomerulonephritis 3 (1%)

Others 66 (17%)

a) Miscellany; b) Other Neurologic/Psychiatric disorders; c) Metabolic disorders; 

d) Urologic disorders; e) Respiratory disorders; f) Skeletal disorders

a) 16 (4%); b) 13 (3%); c) 13 (3%); 

d) 10 (2.5%); e) 7 (2%); f) 7 (2%)

HIV infection 0

GERD= gastroesophageal reflux disease; MGUS= monoclonal gammopathy of undetermined significance; NS= not 
specified; 

One or more comorbidities potentially influencing the choice of treatment were present in 192 

(49%) patients (figure 2), and two or more comorbidities in 77 (19.5%) patients. Corticosteroids 

were used less frequently in these patients compared to those without these comorbidities (49% vs 

61%; p=  0.0199). There was no difference between the two groups in terms of use of IVIg (74% vs 

79%; p= 0.3407) and PEx (11% vs 9%; p= 0.6001), number of not treated patients (7% vs 8%; p= 

0.7044), number of treatments performed (mean 1.9 vs 1.9; p= 0.5139), and response to treatment 

(85% vs 87%; p= 0.6445).   

CIDP and Diabetes

Fifty-six out of our 393 (14%) patients with CIDP had DM. This percentage is higher than expected 

in the general Italian population (8.6%). Information about type of DM (1 or 2) was not however 

systematically collected in our database. The corresponding SPR was 1.66 (95% CI, 1.31–2.07), 

indicating that the frequency of DM was significantly higher than expected in the general 

population (supplementary table 1). An increased risk of DM was found in both sexes and younger 

patients (< 55 years) showed the greatest risk increase. Mean score of the recently proposed 

diagnostic criteria for CIDP in DM[24] among our patients was 12 (median 12; mode 12; range 1-
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18; SD ± 3.6; reported reference score: ≥ 11 points = definite, 5-10 points = probable, 2-4 points = 

possible, < 2 points = unlikely), with only one patient with a score below 2 points, 11 patients with 

a score of 5-10 points, and 44 patients with a score of at least 11 points. The patient with a score of 

1 point had a sensorimotor DADS with reduced motor conduction velocity in three nerves improved 

after IVIg therapy.

CIDP and MGUS

Forty-nine (12%) CIDP patients had MGUS, including 25 (6%) with IgG or IgA MGUS and 24 

(6%) with IgM MGUS. These figures were significantly higher compared to the American sample, 

in all age decade with the exception of patients above 80 years (supplementary table 2). An 

increased risk of MGUS was also found in comparison with the Italian sample (supplementary table 

3) apart from the age ranges 51-60 and 81-90, even if in the former decade the frequency was 

double than in the Italian general population.

CIDP and other immune diseases

Sixty-one (15%) of our CIDP patients had another immune disorders (excluding DM). This figure 

was more than three times higher compared to the estimated prevalence of immune diseases in the 

general population in Europe[29] and is similar to what observed in other immune diseases where 

an increased risk of other immune diseases was also reported.

Role of comorbidities on the clinical presentation, disability and treatment response 

Compared to CIDP patients without DM, patients with CIDP and DM had an older age at symptoms 

onset, more frequent signs of autonomic impairment, increased CSF proteins levels, higher 

disability by RODS and INCAT, and a worse QoL (table 2). They also had a less frequent response 

to treatment compared to patients without DM. There was not, however, a significant difference in 

the response to IVIg or steroids. Patients with CIDP and IgG-IgA MGUS had an older age at 

symptoms onset and a more frequent cranial nerve involvement compared to those without IgG-IgA 

MGUS. An older age at CIDP symptoms onset was also found in patients with IgM MGUS and in 
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patients with a medical history of solid neoplasm. Patients with CIDP and other immune disorders 

had a younger age at symptoms onset, more frequently were females, had a longer disease duration, 

and a more frequent cranial nerve involvement compared to those without other immune disorders. 

No other differences were found among groups. 
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Table 2. Role of comorbidities in the clinical presentation, disability and treatment response of CIDP

Diabetes

(n. 56)

Without 

Diabetes

(n. 337)

IgG-IgA 

MGUS

(n. 25)

Without

IgG-IgA MGUS

(n. 368)

IgM MGUS

(n. 24)

Without IgM 

MGUS

(n. 369)

Lymphoma

(n. 7)

Without 

lymphoma

(n. 386)

Solid neoplasm

(n. 35)

Without solid 

neoplasm

(n. 358)

Other immune 

diseases

(n. 61)

Without other 

immune 

diseases

(n. 332)

Time (years) from CIDP to index 

comorbidity; mean (range)
8 (1-29) 6.5 (1-44) 4 (1-16) 18 (8-39) 8.5 (1-21) 16 (1-34)

Time (years) from index 

comorbidity to CIDP; mean (range)
10 (1-29) 8 (1-17) 5 (1-10) 8 (7-10) 10 (1-25) 11 (1-37)

Gender (M:F) 42:14 210:127 17:8 235:133 13:11 239:130 3:4 249:137 23:12 229:129 28:33* 224:108

Age at onset; years; mean (range) 54 (14-85)* 49 (6-86) 59.5 (24-86)** 49 (6-85) 56.5 (24-75)* 49 (6-86) 50 (15-67) 50 (6-86) 57 (10-82)** 49 (6-86) 43 (9-80)** 51 (6-86)

Disease duration; years; mean 

(range)
8.5 (0.5-31) 8 (0.5-52) 7 (0.5-45) 8 (0.5-52) 9 (0.5-33) 8 (0.5-52) 14 (2-46) 8 (0.5-52) 6.5 (0.5-32) 8 (0.5-52) 11 (0.5-52)* 8 (0.5-46)

Fatigue 31 (55%) 182 (54%) 11 (44%) 202 (55%) 13 (54%) 200 (54%) 2 (28.5%) 211 (55%) 18 (51%) 195 (54%) 33 (54%) 180 (54%)

Pain 21 (37.5%) 102 (30%)
7 (28%)

116 (31.5%) 8 (33%) 115 (31%) 3 (43%) 120 (31%) 6 (17%) 117 (33%) 24 (39%) 99 (30%)

Cranial nerve involvement 9 (16%) 74 (22%) 11 (44%)** 72 (19.5%) 2 (8%) 81 (22%) 0 83 (21.5%) 7 (20%) 76 (21%) 20 (33%)* 63 (19%)

Ataxia 22 (39%) 96 (28%) 10 (40%) 108 (29%) 7 (29%) 111 (30%) 4 (57%) 114 (29.5%) 10 (28.5%) 108 (30%) 19 (31%) 99 (30%)

Tremor 10 (18%) 37 (11%)
3 (12%)

44 (12%) 5 (21%) 42 (11%) 2 (28.5%) 45 (12%) 6 (17%) 41 (11%) 10 (16%) 37 (11%)

Dysautonomia 8 (14%)* 19 (5%) 3 (12%) 24 (6%) 2 (8%) 25 (7%) 1 (14%) 26 (7%) 4 (11%) 23 (6%) 7 (11%) 20 (6%)

Increased CSF proteins;  

positive/tested
39/41 (95%)* 206/256 (80%) 18/20 (90%) 225/277 (81%) 15/21 (71%) 229/276 (83%) 6/6 (100%) 238/291 (82%) 24/27 (89%) 220/269 (82%) 37/44 (84%) 207/252 (82%)

Mean CSF proteins; mg/dL (range) 127 (45-540) 121 (45-1000) 120 (45-540) 122 (45-1000) 135 (45-540) 120 (45-1000) 141 (59-240) 121 (45-1000) 139 (45-1000) 118 (45-679) 152 (45-1000) 116 (45-679)

Nerve imaging; positive/tested 4/6 (67%) 37/45 (82%) 3/3 (100%) 38/48 (79%) 2/3 (67%) 39/48 (81%) 0 41/51 (80%) 4/6 (67%) 37/45 (82%) 6/6 (100%) 35/45 (78%)
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 CSF= cerebrospinal fluid; F= females; M= males; MGUS= monoclonal gammopathy of undetermined significance; MRC= Medical Research Council 

*p<0.05; **p<0.01; least square means obtained from a linear model adjusted for disease duration; 
1 std. err.=standard error.                                                                                  

Nerve biopsy; positive/tested 4/6 (67%) 16/28 (57%) 0/0 19/33 (57.5%) 1/1 (100%) 19/32 (59%) 0 20/33 (61%) 1/3 (33%) 19/30 (63%) 5/6 (83%) 15/27 (55%)

MRC sum score; least squares mean 

(std. err)1
52.7 (0.9) 54.6 (0.4) 55.7 (1.4) 54.2 (0.4) 53.5 (1.4) 54.4 (0.4) 54.7 (2.6) 54.3 (0.3) 54.0 (1.1) 54.3 (0.4) 54.6 (0.9) 54.3 (0.4)

I-RODS score;

least squares mean (std. err.)1
28.1 (1.6)** 33.4 (0.6) 32.6 (2.5) 32.7 (0.6) 28.5 (2.5) 33.0 (0.6) 25.6 (5.4) 32.8 (0.6) 36.2 (2.1) 32.4 (0.6) 32.5 (1.5) 32.8 (0.6)

INCAT disability score; least 

squares mean (std. err.)1
3.3 (0.3)** 2.5 (0.1) 2.3 (0.4) 2.7 (0.1) 3.4 (0.4) 2.6 (0.1) 3.0 (0.8) 2.6 (0.1) 2.7 (0.3) 2.6 (0.1) 2.7 (0.3) 2.6 (0.1)

Quality of life score; least squares 

mean (srd. err.)1
8.9 (0.3)** 7.9 (0.1) 8 (0.5) 8 (0.1) 8.2 (0.5) 8.0 (0.1) 9.4 (1.0) 8.0 (0.1) 7.6 (0.4) 8.0 (0.1) 8 (5-12) 8 (1-14)

Treatment response 36/51 (71%)** 266/304 (88%) 17/21 (81%) 285/334 (85%) 18/23 (78%) 284/332 (86%) 4/5 (80%) 298/350 (85%) 27/31 (87%) 275/324 (85%) 51/57 (89%) 251/298 (84%)

Corticosteroids 11/20 (55%) 101/200 (51%) 9/15 (60%) 103/205 (50%) 7/17 (41%) 105/203 (52%) 1/3 (33%) 111/217 (51%) 13/23 (57%) 99/197 (50%) 23/39 (59%) 89/181 (59%)

Intravenous immunoglobulin 29/44 (66%) 190/258 (74%) 13/17 (76%) 206/285 (72%) 12/19 (63%) 207/283 (73%) 3/5 (60%) 216/297 (73%) 19/27 (70%) 200/275 (73%) 33/48 (69%) 186/254 (73%)

Page 15 of 32

https://mc.manuscriptcentral.com/jnnp

Journal of Neurology, Neurosurgery, and Psychiatry

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



Confidential: For Review Only

There was no significant difference in the distribution of comorbidities among the different CIDP 

phenotypes with the only exception of a more frequent IgM MGUS in patients with pure motor 

CIDP compared to patients with typical CIDP (23% vs 5.5%, p= 0.0393). There was no significant 

difference in the prevalence of comorbidities between patients with atypical CIDP progressed or not 

to typical CIDP.

DISCUSSION

In this study, 75% of the patients with CIDP had at least one comorbidity and about half of them at 

least two comorbidities. These figures are higher than those reported by other studies, where the 

observed frequency of comorbidities ranged from 25% to 43%,[13,30,31] possibly reflecting the 

larger number of patients in our cohort, differences in age distribution, or in the methods of 

ascertainment. Most importantly, about half of the patients had one or more comorbidities that 

potentially influenced the choice of treatment. Although in these patients steroid therapy was less 

frequently used to avoid the increased risk of side effects,[6] the overall response to treatment was 

similar to that of patients without these comorbidities. Our data indicate that the recommendation of 

the EFNS/PNS on basing the choice of therapy on the presence of relative contraindications to 

individual therapy [1], probably applies to a much larger population of CIDP patients than currently 

presumed. 

DM was significantly more frequent in our patients with CIDP compared to what expected from a 

representative sample of the Italian population.[21] The increased risk of DM was present in both 

sexes, and mostly involved younger age groups even if the mean age of patients with DM was older 

than that of patients without. Conflicting data emerge from previous studies on the association of 

CIDP with DM.[2-6] It might be difficult in some patients to establish whether a neuropathy with 

some electrodiagnostic features consistent with demyelination is caused by DM itself or by 

CIDP.[5,6,32] It is well known that a certain degree of motor conduction slowing may be seen in 

diabetic neuropathy.[6] Compared to previous studies, most of which are population-based and 

possibly used less stringent inclusion and exclusion criteria, in all our patients the diagnosis of 
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CIDP was made by neurologists expert in peripheral neuropathies and all the patients with DM 

fulfilled the EFNS/PNS diagnostic criteria for probable or definite CIDP.[1] In addition, the 

increased prevalence of DM in CIDP in our population was confirmed using the recently proposed 

diagnostic criteria for CIDP in DM.[24] Although these criteria have not yet been validated, the 

parameters taken into consideration were reported to allow a distinction between CIDP and diabetic 

polyneuropathy.[5,6] Apart from two patients with LSS and one patient with DADS, all our patients 

with DM had a non-length dependent sensory-motor neuropathy that was clinically distinguishable 

from diabetic neuropathy. The more frequent occurrence of dysautonomia in patients with DM may 

however reflect that in some patients DM might have influenced the neuropathy as possibly 

confirmed by the higher levels of disability and worse QoL in DM than non-DM patients, 

suggesting a possible coexistence of diabetic neuropathy and CIDP in some patients. Similar 

conclusion may also derive from the less frequent response to therapy in these patients compared to 

those without DM, even if this was not associated with a different response to IVIg or steroids. This 

discrepancy may explain the previously reported conflicting results on the response to therapy in 

CIDP patients with DM in small series of patient, even if most of them reported a similar response 

in patients with DM.[5,6,32-35] The reasons for the possible association of CIDP with DM remains 

however unclear. Putative pathogenic mechanisms underlying the link between CIDP and DM may 

include an increased activation of proinflammatory cytokines and matrix metalloproteinase-9 in the 

peripheral nerves,[33] or exposure to the immune system of nerve antigen released by diabetes 

induce nerve damage, as possibly indicated by the reported presence of low levels of antibodies 

against phospholipid, gangliosides and sulfatide in diabetic neuropathy.[34] 

We confirmed the high prevalence of MGUS (IgG, IgA or IgM MGUS) (12%) in our cohort of 

CIDP patients. This figure is four-fold higher than that found in an American sample,[23] and 

almost twice that found in an Italian sample[22] where the more sensitive capillary electrophoresis 

was used. Our results are in line with a previous population study in Olmsted county, reporting an 

increased risk of CIDP in persons with MGUS (relative risk: 5.9; 95% CI 1.2–28.4),[36] and with 

studies on small groups of patients reporting an increased frequency (range 17-36%) of MGUS in 
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patients with CIDP.[10-13,30,37] We also confirmed the increased prevalence of IgM than IgG 

MGUS in our CIDP patients (1:1)[10-13,37] compared to what observed in the general population 

(about 1:4).[23] IgM MGUS is known to be more frequently associated with peripheral neuropathy 

compared to IgG or IgA MGUS but so far only anti-MAG antibody specificity has shown a clear 

relationship with a specific clinical phenotype.[38] All our patients with IgM MGUS did not have 

however anti-MAG antibodies. Only three of the 24 patients with IgM MGUS had the DADS 

phenotype currently associated with anti-MAG antibodies, while most of them had the typical CIDP 

phenotype. IgM MGUS was more frequent in patients with pure motor CIDP compared to patients 

with typical CIDP. Two of the three patients with pure motor CIDP and IgM MGUS had high anti-

GM1 antibodies (1:2400 and 1:80.000). Both patients had symmetric weakness at the four limbs 

and one also reduced sensory nerve conduction velocities making it unlikely a misdiagnosis with 

multifocal motor neuropathy (MMN). The presence of anti-GM1 IgM antibodies was also reported 

by Busby and Donaghy in two of seven patients with pure motor CIDP compared to none of 25 

patients with typical CIDP.[37] If confirmed, the increased frequency of anti-GM1 antibodies in 

patients with pure motor CIDP may reinforce the hypothesis raised by the reported deterioration of 

these patients under steroid therapy[1] that these patients may have a symmetric form of MMN 

instead of a purely motor CIDP. It is also possible that patients with IgM MGUS have antibodies 

against other identified (such as GQ1b)[39] or unidentified antigen in nerve. The small difference 

between patients with IgG or IgA MGUS (older age and more frequent cranial nerve involvement) 

and patients without support the recommendation of the EFNS/PNS to consider CIDP with MGUS 

not different from idiopathic CIDP.[1]

The prevalence of other autoimmune disorders (excluding DM) in our cohort (15%) was more than 

three times the estimated prevalence of autoimmune diseases in the general population in 

Europe[29] and is similar to what observed in other diseases, such as myasthenia gravis,[40] celiac 

disease,[41] Graves’ disease,[42] and Hashimoto’s thyroiditis,[42] all known to be associated with 

an increased risk of other immune-mediated diseases. Laboratory findings suggestive of 

concomitant different immune mediated disorders were also previously reported to be relatively 
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common in CIDP.[43] These findings might suggest that CIDP shares common pathogenic 

mechanisms with other immune disorders. A possible role of the human leukocyte antigen (HLA) 

phenotype might be reinforced by the recently reported association of DRB1*15 alleles with the 

presence of anti-NF155 antibodies in patients with CIDP.[44] No HLA data are however available 

in our population. A more frequent occurrence of cranial nerve involvement was observed in 

patients with (33%) than without (19%) other autoimmune disorders. The reason for this increased 

prevalence remains unclear but may either reflect the longer duration of CIDP in these patients or 

the presence of a possible concomitant pathogenic mechanism related to the underlying 

autoimmune disorders or just a casual finding as it might be also the case for this association in 

patients with a concomitant IgG or IgA MGUS.

A possible association of CIDP with cancer has been previously reported, although there are no 

epidemiological data consistent with this association.[9] A medical history of solid cancer was 

present in 9% of our patients, percentage similar to that observed in the general Italian population 

with the same age.[28] In only 55% of the cases, the diagnosis of cancer preceded the diagnosis of 

CIDP by a mean of 10 years (mode 8 years, range 1-25), in 29% the diagnosis of CIDP preceded 

the diagnosis of cancer by a mean of 8.5 years (mode 7 years, range 1-21), while only in 11% of the 

patients the two diagnoses were made in the same year (table 2). This time discrepancy is not 

clearly consistent with a possible pathogenetic relationship between CIDP and cancer in most of our 

patients,[45] as also suggested by the absence of distinguishing demographic or clinical features, 

including response to therapy, between patients with and without a history of cancer, apart from the 

older age at symptoms onset in the former group. 

Some previous studies reported an association between CIDP and lymphoma. [7-9] We found a low 

prevalence of lymphoma in our patients with CIDP and did not find difference in demographic and 

clinical features between patients with and without lymphoma. This data and the lapse of time 

between CIDP and lymphoma (mean 18 years; range 8-39 years) and vice versa (mean 8 year; range 

7-10 years) do not support a possible paraneoplastic mechanism of the neuropathy. It is not 
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possible, however, to exclude that the immune dysregulation present in lymphoma may somehow 

influence the appearance of CIDP in these patients.[46]

The main limitation of this study is its retrospective nature with information collected from medical 

charts and by clinical history using a structured questionnaire, without being confirmed by more 

precise biological or pathogenic indicators. The presence of selection bias cannot be also excluded 

as, compared to the general population, patients seen in our centers might be more complex cases 

and, as such, include patients with comorbidities more frequently than expected. It is also possible 

that this study is only representative of the Italian population and might not be extended to other 

populations. A non-homogeneous verification of the response to therapy among the different 

centers might have also influenced the results of this retrospective study. The use of more stringent 

criteria to define improvement has been also proposed in patients with CIDP.[25] The same 

approach was however used in each Center for patients with and without comorbidities limiting the 

possible bias related to our method of assessment. We think however that the results of our study 

could be the base for future and possibly prospective studies on the association of CIDP with other 

diseases. 

Figure 1. Frequency of comorbidity combinations in 393 CIDP patients

Abbreviations: MGUS = monoclonal gammopathy of undetermined significance

Figure 2. Frequency of comorbidities potentially influencing treatment choice in 393 CIDP patients
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Figure 1. Frequency of comorbidity combinations in 393 CIDP patients 
Abbreviations: MGUS = monoclonal gammopathy of undetermined significance 
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Figure 2. Frequency of comorbidities potentially influencing treatment choice in 393 CIDP patients 
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Supplementary table 1. Statistical comparison of diabetes mellitus prevalence rates 

SPR= standardised prevalence ratio 

 ¥ refers to values derived using ISTAT (2018) data 

 

Sex 
Age 

(years) 

Number 

(total) 

Observed 

cases 

Observed 

prevalence 

* 100 

Expected 

prevalence ¥ 

* 100 

Expected 

cases ¥ 
SPR 

95% 

LCL 

95% 

UCL 

Females  
        

 ≤ 44 27 3 11.1 0.7 0.2 15.87 4.33 41.02 
 45-54 29 2 6.9 2.1 0.6 3.28 0.58 10.34 
 55-64 30 4 13.3 5.9 1.8 2.26 0.77 5.17 
 65-74 40 4 10.0 11.9 4.8 0.84 0.29 1.92 
 75-79 6 1 16.7 15.3 0.9 1.09 0.06 5.17 
 ≥ 80 0 0  -  21.9 0.0  -   -   -  

  All 141 14 9.9 5.8 8.2 1.70 1.03 2.65 

Males  
        

 ≤ 44 42 1 2.4 0.6 0.3 3.97 0.20 18.82 
 45-54 41 7 17.1 3.5 1.4 4.88 2.29 9.16 
 55-64 64 10 15.6 8.8 5.6 1.78 0.96 3.01 
 65-74 59 13 22.0 15.2 9.0 1.45 0.86 2.30 
 75-79 27 6 22.2 20.4 5.5 1.09 0.47 2.15 
 ≥ 80 19 5 26.3 19.4 3.7 1.36 0.53 2.85 

  All 252 42 16.7 10.1 25.5 1.65 1.25 2.13 

Total  
        

 ≤ 44 69 4 5.8 0.6 0.4 9.07 3.10 20.76 
 45-54 70 9 12.9 2.9 2.0 4.40 2.30 7.68 
 55-64 94 14 14.9 7.9 7.4 1.89 1.14 2.96 
 65-74 99 17 17.2 13.9 13.7 1.24 0.79 1.86 
 75-79 33 7 21.2 19.5 6.4 1.09 0.51 2.05 
 ≥ 80 28 5 17.9 13.2 3.7 1.36 0.53 2.85 

  All 393 56 14.2 8.6 33.7 1.66 1.31 2.07 
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Supplementary table 2. Statistical comparison of MGUS prevalence rates 

SPR= standardised prevalence ratio 

¥ refers to values derived using Kyle et al. (2006) data 

Sex 
Age 

(years) 

Number 

total 

Observed 

cases 

Observed 

prevalence 

* 100 

Expected 

prevalence ¥ 

* 100 

Expected 

cases ¥ 
SPR 

95% 

LCL 

95% 

UCL 

Females          

 50-59 27 3 11.1 1.4 0.4 7.94 2.16 20.51 
 60-69 37 4 10.8 2.3 0.9 4.70 1.61 10.76 
 70-79 24 8 33.3 3.8 0.9 8.77 4.36 15.83 
 ≥ 80 9 1 11.1 6.0 0.5 1.85 0.09 8.78 

  All 97 16 16.5 2.8 2.7 5.97 3.74 9.06 

Males          

 50-59 55 4 7.3 2.0 1.1 3.64 1.24 8.32 
 60-69 65 8 12.3 3.7 2.4 3.33 1.66 6.00 
 70-79 57 13 22.8 5.6 3.2 4.07 2.41 6.48 
 ≥ 80 19 3 15.8 8.3 1.6 1.90 0.52 4.92 

  All 196 28 14.3 4.2 8.3 3.38 2.41 4.64 

Total          

 50-59 82 7 8.5 1.8 1.5 4.74 2.22 8.90 
 60-69 102 12 11.8 3.2 3.3 3.69 2.13 5.97 
 70-79 81 21 25.9 5.1 4.1 5.12 3.43 7.37 
 ≥ 80 28 4 14.3 7.6 2.1 1.89 0.65 4.32 

  All 293 44 15.0 3.7 11.0 4.02 3.07 5.16 
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Supplementary table 3. Statistical comparison of MGUS prevalence rates                                                                                                               

SPR= standardised prevalence ratio 

¥ refers to values derived using Vernocchi et al. (2016) data 

 

 

Sex 
Age 

(years) 

Number 

(total) 

Observed 

cases 

Observed 

prevalence 

* 100 

Expected 

prevalence ¥ 

* 100 

Expected 

cases ¥ 
SPR 

95% 

LCL 

95% 

UCL 

Females                   
 51-60 29 3 10.3 3.7 1.1 2.77 0.75 7.15 
 61-70 36 5 13.9 4.7 1.7 2.93 1.15 6.16 
 71-80 22 7 31.8 6.0 1.3 5.30 2.49 9.96 
 81-90 8 1 12.5 7.1 0.6 1.76 0.09 8.36 

  All 95 16 16.8 4.9 4.7 3.42 2.15 5.19 

Males          

 51-60 58 4 6.9 4.1 2.4 1.69 0.58 3.86 
 61-70 66 9 13.6 6.8 4.5 2.00 1.04 3.49 
 71-80 53 12 22.6 10.3 5.4 2.20 1.27 3.57 
 81-90 15 2 13.3 12.1 1.8 1.10 0.20 3.47 

  All 192 27 14.1 7.4 14.1 1.91 1.35 2.63 

Total          

 51-60 87 7 8.0 4.0 3.5 2.02 0.95 3.80 
 61-70 102 14 13.7 6.1 6.2 2.26 1.36 3.53 
 71-80 75 19 25.3 9.0 6.8 2.81 1.84 4.12 
 81-90 23 3 13.0 10.4 2.4 1.26 0.34 3.25 

  All 287 43 15.0 6.6 18.8 2.29 1.74 2.95 
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