
R E S E A R C H Open Access

© The Author(s) 2025. Open Access  This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you 
give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modified the 
licensed material. You do not have permission under this licence to share adapted material derived from this article or parts of it. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or 
exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit ​h​t​t​p​​:​/​/​​c​r​e​a​​t​i​​
v​e​c​​o​m​m​​o​n​s​.​​o​r​​g​/​l​​i​c​e​​n​s​e​s​​/​b​​y​-​n​c​-​n​d​/​4​.​0​/.

Kwon et al. BMC Neurology          (2025) 25:303 
https://doi.org/10.1186/s12883-025-04312-3

BMC Neurology

*Correspondence:
Byoung Joon Kim
bjmyo.kim@samsung.com

Full list of author information is available at the end of the article

Abstract
Background  The pathogenesis of chronic inflammatory demyelinating polyneuropathy (CIDP) is still not fully 
understood, but HLA polymorphisms have been implicated in immunogenesis. In the present study, we aimed to 
identify HLA alleles susceptible to CIDP in the Korean population.

Methods  We retrospectively analyzed 27 Korean patients with CIDP diagnosed at Samsung Medical Center between 
2016 and 2022. Clinical features and nodal/paranodal antibodies were assessed. HLA-DRB1, DPB1, and DQB1 
genotyping was performed using the Luminex-based oligonucleotide probe method. Autoimmune nodopathy 
(AN) was defined by the presence of anti-NF155, anti-contactin-1, or anti-CASPR1 antibodies confirmed by cell-
based assay. Allele frequencies were compared with those from 173 healthy Korean controls. Statistical analyses 
included chi-square or Fisher’s exact tests, Cohen’s h, post-hoc power analysis, and Hochberg correction for multiple 
comparisons. Haplotype frequencies were estimated using the expectation-maximization algorithm.

Results  The median age of the patients was 58 years, and 12 (44.4%) were female. Anti-NF155 antibodies were 
identified in 7 of 27 patients (25.9%). DRB1*04 frequency was significantly higher in patients compared to controls 
(27.8% vs. 2.6%, p-value < 0.001), with an odds ratio of 14.40 (95% CI 5.91–35.08). This association remained significant 
in both CIDP and AN subgroups after correction for multiple comparisons. In subgroup comparisons, DRB1*07, 
DRB1*15, and DQB1*04 were more frequent in AN than in CIDP, but the differences were not statistically significant.

Conclusion  Our findings suggest that HLA-DRB1*04 is more frequent in Korean patients with CIDP and AN 
compared to healthy controls. Further studies with larger cohorts are warranted to validate these observations.
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Introduction
Chronic inflammatory demyelinating polyradiculoneu-
ropathy (CIDP) is an acquired immune-mediated neu-
ropathy with chronic progressive or relapsing courses by 
a chronic progressive or relapsing course lasting more 
than eight weeks [1]. The typical clinical presentation 
involves symmetric motor and sensory deficits with both 
proximal and distal muscle weakness and hyporeflexia. 
However, CIDP exhibits considerable heterogeneity, and 
atypical variants such as acute or subacute onset, asym-
metric involvement, and purely motor, sensory, or focal 
forms have also been described.

Recently, the second revision of the EFNS/PNS guide-
lines suggested a new category of autoimmune nodopa-
thies (AN) that are clinically and pathophysiologically 
distinct from CIDP in the presence of antibodies tar-
geting nodal and paranodal proteins [2]. Identified tar-
get antigens include neurofascin-155 (NF155), NF186, 
contactin-1 (CNTN1), contactin-associated protein 1 
(CASPR1), and leucine-rich glioma inactivated protein 4 
(LGI4) [3, 4]. These nodal-paranodal proteins are critical 
for the formation and maintenance of axoglial junctions, 
proper ion channel distribution, and the structural integ-
rity of the nodes of Ranvier, thereby enabling saltatory 
conduction of action potentials [5]. Among them, anti-
NF155 antibodies are associated with early-onset dis-
ease, distal-dominant sensorimotor neuropathy, sensory 
ataxia, and tremor, and tend to show a poor response 
to intravenous immunoglobulin (IVIg) but a favorable 
response to rituximab [4, 6]. Patients with antibodies 
against LGI4, CNTN1, or CASPR1 share clinical features 
with anti-NF155-positive patients, although they gener-
ally present at an older age [3, 6, 7]. 

The pathogenesis of CIDP remains incompletely under-
stood. However, the activation of humoral and cellular 
autoimmunity to unknown antigens, which might be 
located in the nodal and paranodal regions, is the main 
mechanism [8]. While the precise mechanisms of antigen 
sensitization are still under investigation, human leuko-
cyte antigen (HLA) class II molecules have been impli-
cated in disease susceptibility. HLA class II is expressed 
on the surface of antigen-presenting cells (APCs), includ-
ing macrophages, dendritic cells, and B cells and binds to 
CD4 + receptors on helper T cells [9]. Activated T cells 
secrete cytokines such as interleukin (IL)−4, and IL-6, 
which stimulate B cells and cross the blood-nerve barrier 
leading to macrophage-mediated demyelination.

Several studies have investigated the association 
between HLA polymorphism and susceptibility to CIDP 
(Supplementary Tables 1  and 2). In a Greece study, 
patients with CIDP (n = 40) demonstrated a trend higher 
frequency of DRB1*11 and lower frequency of DRB*15 
allele compared to healthy controls (n = 90), although 
these differences did not reach statistical significance 

(41.3% vs. 28.9%, p-value 0.065; and 1.3% vs. 7.2%, p value 
0.075) [10]. An Iranian study involving 50 CIDP patients 
and 49 controls revealed that DQB1*02 allele was asso-
ciated with CIDP (odds ratio [OR] 4.82, 95% confidence 
interval [CI] 2.06–11.3) [11]. In a Tunisian population, 
DRB1*13 allele was more prevalent in CIDP patients 
than in controls (22.2% vs. 9.0%, p-value 0.03) [12]. 
More recently, studies from Spain and Japan have dem-
onstrated a strong association between DRB1*15 allele 
and anti-NF155 AN [13, 14]. These findings suggest that 
HLA-related genetic susceptibility may differ between 
CIDP and its nodopathy variants.

In the present study, we aimed to identify HLA class 
II alleles associated with genetic susceptibility to CIDP 
in a Korean population. Furthermore, we investigated 
whether the pattern of HLA associations differed accord-
ing to the presence of nodal-paranodal antibodies.

Methods
Subjects
We retrospectively enrolled 27 Korean patients with 
CIDP who visited the Samsung Medical Center from Jan-
uary 1, 2016, to August 31, 2022. The diagnosis of CIDP 
was established based on the diagnostic criteria of the 
2010 EFNS/PNS guidelines, and all patients also fulfilled 
the clinical and electrophysiological criteria of the 2021 
EFNS/PNS guidelines [2, 15]. Demographic data, includ-
ing age, sex, as well as clinical characteristics were col-
lected. The clinical characteristics included the clinical 
course, predominance of motor or sensory symptoms, 
pattern of proximal/distal dominance, asymmetry, and 
presence of ataxia, Romberg sign, and tremor. The clini-
cal course was classified as acute (duration of symp-
tom onset to nadir ≤ 4 weeks), subacute (4–8 weeks), or 
chronic (≥ 8 weeks) [16]. Medication history, including 
corticosteroids, immunosuppressants, and IVIg, and 
treatment response were also documented.

This study was approved by the Institutional Review 
Board of Samsung Medical Center (IRB No. IRB 2015-
04-086-001), and written informed consent was obtained 
from all participants.

Analyses of HLA-DRB1, DPB1, and DQB1 alleles and 
haplotypes
In this study, we analyzed HLA-DRB1, DPB1, and DQB1, 
which is HLA class II alleles that directly contact antigens 
and exhibit allele-specific polymorphisms. HLA genotyp-
ing was performed by sequence-specific oligonucleotide 
probe method with the the Luminex system (Luminex 
Corp., Austin, TX, USA), in combination with the WAK-
Flow HLA Typing Kit (Wakunaga, Hiroshima, Japan).

According to the manufacturer’s instructions, patients’ 
genomic deoxyribonucleic acid (DNA) was extracted 
from ethylenediaminetetraacetic acid (EDTA)-treated 
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peripheral blood via s QIAamp DNA Blood Kit (Qia-
gen, USA). Polymerase chain reaction (PCR) amplifica-
tion of target HLA loci was carried out using biotinylated 
primers specific to each allele. The WAKFlow HLA typ-
ing kits are originally designed for allele determination 
in the Japanese population [17], and has also been vali-
dated for use in the Korean population [18]. The biotin-
labeled PCR products were denatured and hybridized to 
complementary oligonucleotide probes bound to fluores-
cence-labeled microsphere beads. The hybrids were then 
labeled with phycoerythrin-conjugated streptavidin, and 
the fluorescence signal was detected using the Luminex 
system. Alleles assignments were made using the WAK-
Flow Typing software, based on the hybridization signal 
patterns.

Identification of antibodies to nodal-paranodal proteins
The presence of antibodies targeting paranodal proteins 
was assessed using a cell-based assay. Peripheral blood 
samples were centrifuged at 1,000 g for 10 min, and the 
serum was stored at −80 °C until analysis. Plasmid DNAs 
encoding green fluorescent protein-tagged human neu-
rofascin-155 (NM_001160331), contactin (NM_001843), 
and caspr-1 (NM_003632) plasmid DNA (OriGene 
Technologies, Rockville, USA) were transfected into 
human embryonic kidney 293 cells using Lipofectamine 
3000 (ThermoFisher Scientific, Waltham, MA, USA). 
The transfected cells were incubated with patient sera 
diluted at 1:20 for 60  min. Anti-human IgG4 antibody 
(1:500 dilution) was applied, followed by an Alexa-fluor 
594 fluorescence-conjugated secondary antibody (Ther-
moFisher Scientific, Waltham, MA, USA). The number 
of cells with double-stained cells and their fluorescence 
intensity were measured under a fluorescence micro-
scope (80i, Nikon, Japan). Antibody reactivity was semi-
quantitatively graded by visual inspection on a scale from 
0 (negative) to + 4 (strongly positive). Patients were cat-
egorized into the AN group if they tested positive for any 
paranodal antibodies. Those who tested negative were 
categorized into the CIDP group.

Control group
As a control group, we used previously published data 
from a healthy Korean population [19]. A total of 173 
genetically unrelated healthy Korean adults (346 alleles) 
were included. Genotyping was performed using next-
generation DNA sequencing with long-range PCR, Tru-
Sight® HLA v2 kit, Illumina MiSeqDx platform system, 
and Assign™ for TruSight™ HLA software. The NGS 
results were validated by comparison with previously 
obtained results using Sanger sequencing, demonstrating 
the accuracy of NGS [20]. The study identified 31, 17, and 
16 alleles of HLA-DRB1, HLA-DPB1, and HLA-DQB1, 
respectively (Supplementary Table 3).

Statistical analyses
Continuous data are presented as the median (inter-
quartile range) for nonnormally distributed data. Cat-
egorical data are presented as numbers (percentages). 
Statistical analyses were performed using the chi-square 
test and Fisher’s exact test for categorical variables, and 
the Mann–Whitney U test for continuous variables as 
appropriate. To assess the adequacy of the sample size 
and the robustness of observed differences in allele fre-
quencies, post-hoc power analyses were conducted for 
each HLA allele comparison. Cohen’s h was calculated 
as a measure of effect size for the difference in propor-
tions, where values of 0.20, 0.50, and 0.80 indicate small, 
medium, and large effects, respectively. In this study, 
Cohen’s h ≥ 0.50 was considered to indicate a meaningful 
effect.

To adjust for multiple comparisons of HLA allele fre-
quencies across groups, we applied the Hochberg step-up 
method to control the family-wise error rate. Adjusted 
p-values were calculated, and a threshold of p < 0.05 was 
considered statistically significant after correction.

Haplotype frequencies were inferred using the expecta-
tion-maximization (EM) algorithm implemented in the R 
package, ‘haplo.stats’ (version 1.6.0) [17, 21]. All statisti-
cal analyses were performed using R software (R Foun-
dation for Statistical Computing, Vienna, Austria) and 
Microsoft Excel (Microsoft Corp., Redmond, WA, USA).

Results
Demographic characteristics of patients with CIDP
The median age of all patients was 58 years (interquar-
tile range 49.0 − 68.0), and twelve (44.4%) were female 
(Table  1). Antibodies to nodal-paranodal proteins were 
detected in seven patients, all of whom were positive for 
anti-NF155 antibodies (Fig. 1a-e). Among these, antibody 
titers were scored as + 2 in three patients, + 4 in two, and 
+ 1 and + 3 in on patients each.

The proportion of female was higher in the AN group 
compared with the CIDP group (85.7% vs. 30.0%, p-value 
0.024). Although the median age was lower in the AN 
group than in the CIDP group, but the difference was 
not statistically significant. Among all patients, five 
patients (18.5%) had an acute or subacute clinical onset, 
19 (70.4%) presented sensorimotor symptoms, and 2 
(7.4%) exhibited an asymmetric distribution (Table  1). 
Proximal-dominant weakness was observed in 3 (11.1%), 
ataxia in 10 (37.0%), tremor in 4 (13.8%), and a positive 
Romberg sign in 15 (51.7%). There were no significant 
differences between the CIDP and AN groups in terms of 
onset pattern, motor versus sensory predominance, prox-
imal/distal distribution, or asymmetry. However, sensory 
ataxia and a positive Romberg sign were more frequently 
observed in the AN group (71.4% vs. 25.0%, and 85.7% vs. 
45.0%, respectively).
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Twenty-three (85.2%) patients were treated with corti-
costeroids, 14 (51.9%) with immunosuppressants, and 18 
(66.7%) with IVIg (Table 1). Among those who received 
IVIg, 8 (29.6%) showed a partial response to IVIg, while 
5 (18.5%) had a poor response. One patient in the AN 
group were treated IV cyclophosphamide, and two in 
the CIDP group were administrated either rituximab 
or cyclophosphamide due to an inadequate response to 
IVIg.

Frequencies of each HLA-DRB1, DPB1, and DQB1 alleles 
and haplotype
Allele and haplotype frequencies are summarized in 
Tables  2 and 3. A total of 20 DRB1, 12 DPB1, and 14 
DQB1 alleles were identified (Table  2). Among DRB1 
alleles, DRB1*04:05 (13.0%) was most frequent, followed 
by DRB1*13:02 (11.1%) and DRB1*08:03 (9.3%). Two 

patients were homozygous for DRB1 allele (one each for 
DBR1*04:05 and DRB1*13:02).

In DPB1 alleles, DPB1*05:01 (33.3%) and DPB1*02:01 
(27.8%) were most frequent, with five patients show-
ing homozygosity (three for DPB1*05:01 and two 
for DPB1*02:01). For DQB1 alleles, DQB1*03:01, 
DQB1*04:01, and DQB1*06:01 were each observed in 
13.0% of patients. One patient had homozygous for 
DQB1*04:01, and one patient showed no detectable allele 
pattern in DQB1 typing.

Haplotype analysis using the EM algorithm identified 
eight haplotypes observed in more than twice (Supple-
mentary Table 4). The most common haplotypes were 
DRB1*04:05-DPB1*05:01-DQB1*04:01 and DRB1*13:02-
DPB1*04:01-DQB1*06:04. One patient with anti-NF155 
antibody had homozygosity across all three loci.

Table 1  Demographic characteristics
Total AN CIDP P-value

Number (%) 27 (100) 7 (25.9) 20 (74.1)
Median age (IQR) 58.0 (49.0 − 68.0) 53.5 (30.5 − 65.5) 61.0 (52.3 − 68.0) 0.114
Female (%) 12 (44.4) 6 (85.7) 6 (30.0) 0.024
Antibodies (%) 7 (29.6) 7 (100.0)€ 0 (0)
Clinical onset (%) 0.472
  Acute 1 (3.7) 0 (0.0) 1 (5.0)
  Subacute 4 (14.8) 2 (28.6) 2 (10.0)
  Chronic 22 (81.5) 5 (71.4) 17 (85.0)
Sensory/motor pattern (%) 0.118
  Sensorimotor 19 (70.4) 3 (42.9) 16 (80.0)
  Sensory dominant 7 (25.9) 4 (57.1) 3 (15.0)
  Motor dominant 1 (3.7) 0 (0.0) 1 (5.0)
Asymmetry (%) 2 (7.4) 0 (0.0) 2 (10.0) 1.000
Weakness pattern (%) 0.118
  Proximal dominant 3 (11.1) 1 (14.3) 2 (10.0)
  Distal dominant 19 (70.4) 3 (42.9) 16 (80.0)
  Proximal = Distal 1 (3.7) 1 (14.3) 0 (0.0)
  No weakness 4 (13.8) 2 (28.6) 2 (10.0)
Ataxia (%) 10 (37.0) 5 (71.4) 5 (25.0) 0.065
Tremor (%) 4 (13.8) 1 (14.3) 3 (15.0) 1.000
Romberg sign (%) 15 (51.7) 6 (85.7) 9 (45.0) 0.091
Treatment (%)square

  Steroid 23 (85.2) 6 (85.7) 17 (85.0) 0.731
  Immunosuppressants‡ 14 (51.9) 3 (42.9) 11 (55.0) 0.454
  IVIg 18 (66.7) 4 (57.1) 14 (70.0) 0.653
Treatment response to IVIg (%) 0.319
  Good 12 (44.4) 4 (57.1) 7 (35.0)
  Partial 8 (29.6) 1 (14.3) 8 (40.0)
  Poor 5 (18.5) 1 (14.3) 4 (20.0)
Data are presented as number (%) for categorical variables

AN Autoimmune nodopathy, CIDP Chronic inflammatory demyelinating polyradiculoneuropathy, IQR Interquartile range, IVIg Intravenous immunoglobulin

€All detected antibodies were anti-neurofascin-155 antibodies

squareTwo patients with seronegative CIDP received rituximab

‡Immunosuppressants included azathioprine, methotrexate, mycophenolate mofetil, and cyclophosphamide
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Comparison of the HLA allele frequencies and odds ratios
Initially, HLA analysis was conducted at the second-
field resolution. However, due to the limited sample size, 
all post-hoc analyses yielded small effect sizes (Cohen’s 
h < 0.5), indicating insufficient power to detect meaning-
ful differences. Therefore, subsequent analyses were per-
formed at the first-field resolution.

The frequency of DRB1*04 was significantly higher in 
the patient group compared to the control group (27.8% 
vs. 2.6%, p-value < 0.001), with an OR of 14.40 (95% CI, 
5.91–35.08; Table 3). The effect size, measured by Cohen’s 
h, was 0.79, and the post-hoc power was 1.00, indicating 
a large and robust effect.

In subgroup analyses, the frequency of DRB1*04 
remained significantly higher in the CIDP group than in 
the control group (OR, 14.20; 95% CI, 5.44–37.06; Sup-
plementary Table 4), and in the AN group compared to 
the control group (OR, 14.98; 95% CI, 3.94–56.93; Sup-
plementary Table 5). No other alleles showed statisti-
cally significant differences in frequency compared to the 
control group after correction for multiple comparisons 
using the Hochberg method.

In a comparison between the CIDP and AN subgroups, 
the frequencies of DRB1*07, DRB1*15, and DQB1*04 
were more than two-fold higher in the AN group than in 
the CIDP group; however, these differences did not reach 
statistical significance.

Discussion
In this study, we analyzed the distribution of HLA class 
II alleles in Korean patients with CIDP and AN, and 
compared them with a healthy control group. Among 
the alleles analyzed, DRB1*04 was significantly more fre-
quent in patient group than in control group. This asso-
ciation remained significant after correction for multiple 
comparisons and was consistently observed in both CIDP 
and AN groups. No other DRB1, DPB1, or DQB1 alleles 
showed statistically significant differences after correc-
tion. Additionally, a direct comparison between the CIDP 
and AN groups revealed a significantly higher frequency 
of DRB1*07 in the AN group.

In the present study, seven patients (25.9%) were 
positive for anti-NF155 antibody, which is a higher fre-
quency than previously reported in Western popula-
tions (2.6 − 10%) [4, 6, 22] and comparable to frequencies 
reported in the East Asian populations (18 − 21%) [23, 
24]. Other paranodal antibodies, anti-CNTN1 and anti-
CASPR1 antibodies, were not detected. Although there 
are no prior reports on the prevalence of these antibody 
in Korea, studies from other countries have reported low 
frequencies (anti-CNTN1 antibody: 1 − 7%, and anti-
CASPR1 antibodies: 1 − 3%) [1]. In our study, AN group 
were relatively younger and more likely to be female 
compared to those in the CIDP group. Previous stud-
ies have shown that while CIDP can occur at any age, its 
prevalence increased with age, particularly in individuals 

Fig. 1  The results of the cell-based assays for antibodies to neurofascin-155. a-e Panel A of each figure showed the green fluorescent protein (GPF) stain 
of HEK293 cells with GFP-tagged human neurofascin-155. The gene-transfected cells were incubated with patient sera and stained by the fluorescence-
conjugated secondary antibody (Panel B). Panel C of each figure showed the merged image. The positivity of antibodies was confirmed by visual inspec-
tion (0: negative (a), + 1 ~ + 4: positive (b ~ e)) GFP, green fluorescent protein; NF155, neurofascin-155
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in their 50 s to 60 s [25]. In contrast, the onset of AN has 
been reported at a younger age (27 − 67 years), which is 
consistent with our finding. Regarding sex ratio, male 
predominance has been commonly reported for both 
CIDP (1.4 − 4.4:1) and AN (1.6 − 2:1) [23–26]. Although 
our study also showed a higher male ratio in the total 
patients and CIDP subgroup, the AN group showed a 
female predominance, which is contrasts with previous 
reports. The acute onset and a high frequency of sensory 
ataxia were observed, consistent with previous studies. 
However, tremor and poor response to IVIg, commonly 
reported in AN, were not seen in our study. These differ-
ences may be due to the limited sample size and retro-
spective design. The clinical features of our anti-NF155 
antibody-positive patients showed general similarity to 
those reported in a recent Korean study. In that study, all 
patients exhibited sensory ataxia, approximately half had 
tremor, and distal-dominant weakness was the predomi-
nant motor pattern [26]. However, both studies included 
a limited number of patients, and therefore, caution 
is warranted in generalizing the clinical phenotype of 
patients with autoimmune nodopathy. Large cohort 

studies in Korean populations are warranted to validate 
these findings.

In the HLA allele analysis, the frequency of DRB1*04 
was higher in the patient group compared to the con-
trol group, and this trend was consistently observed in 
both the CIDP and AN subgroups. Previous studies have 
reported considerable heterogeneity in the HLA alleles 
associated with CIDP. Various alleles have been proposed 
to associated with CIDP: Aw30 and B8 [27], B7 and 
Cw7 [28], Dw3 [29], DR2 [30], DRB1*13 [12], DRB1*03 
and DRB1*10 [31], and DQB1*02 (Supplementary Table 
1) [11]. However, studies from Tunisia, Greek, and the 
Netherlands reported no specific alleles significantly 
associated with CIDP [10, 12, 32]. 

The association between DRB1*04 and autoimmune 
diseases has been reported. Specifically, DRB1*04:01 is a 
known susceptibility allele for rheumatoid arthritis (RA) 
and type 1 diabetes mellitus (T1DM) [33]. In RA, the P4 
pocket of DRB1*04:01 preferentially binds to the citrul-
linate peptide [34], leading to the activation of autore-
active T cells and correlating with disease markers [35]. 
In T1DM, DRB1*04:01 is thought to facilitate presenta-
tion of pancreatic islet autoantigens, such as insulin or 

Table 2  The frequency of HLA-DRB1, DPB1, and DQB1 alleles
Case Sex Antibody DRB1 DPB1 DQB1
1 F NF155 DRB1*14:03 DRB1*15:01 DPB1*02:01 DPB1*05:01 DQB1*03:01 DQB1*06:02
2 F No DRB1*04:05 DRB1*13:02 DPB1*04:01 DPB1*05:01 DQB1*03:02 DQB1*06:04
3 F NF155 DRB1*04:05 DRB1*04:05 DPB1*05:01 DPB1*05:01 DQB1*04:01 DQB1*04:01
4 F No DRB1*13:02 DRB1*13:02 DPB1*04:01 DPB1*05:01 DQB1*06:04 DQB1*06:09
5 F No DRB1*09:01 DRB1*14:01 DPB1*05:01 DPB1*05:01 DQB1*03:03 DQB1*05:03
6 M No DRB1*03:01 DRB1*08:03 DPB1*02:01 DPB1*03:01 DQB1*02:01 DQB1*06:01
7 M No DRB1*12:01 DRB1*13:02 DPB1*02:01 DPB1*03:01 DQB1*03:01 DQB1*06:09
8 M No DRB1*13:02 DRB1*15:02 DPB1*04:01 DPB1*09:01 DQB1*06:01 DQB1*06:04
9 F No DRB1*08:02 DRB1*11:01 DPB1*05:01 DPB1*17:01 DQB1*02:02 DQB1*04:01
10 M No DRB1*04:05 DRB1*08:03 DPB1*04:02 DPB1*05:01 DQB1*03:01 DQB1*04:02
11 M No DRB1*04:05 DRB1*04:06 DPB1*02:01 DPB1*05:01 DQB1*04:01 DQB1*06:01
12 M No DRB1*04:05 DRB1*14:05 DPB1*02:01 DPB1*02:01 DQB1*03:02 DQB1*04:01
13 F NF155 DRB1*01:01 DRB1*15:02 DPB1*05:01 DPB1*05:01 DQB1*04:01 DQB1*05:03
14 M No DRB1*12:01 DRB1*14:01 DPB1*05:01 DPB1*09:01 No Pattern No Pattern
15 M No DRB1*01:01 DRB1*13:02 DPB1*02:01 DPB1*06:01 DQB1*03:03 DQB1*05:03
16 F No DRB1*04:06 DRB1*15:01 DPB1*02:01 DPB1*02:01 DQB1*05:01 DQB1*06:09
17 M No DRB1*08:03 DRB1*14:03 DPB1*02:01 DPB1*05:01 DQB1*03:02 DQB1*06:02
18 M No DRB1*04:06 DRB1*08:03 DPB1*05:01 DPB1*17:01 DQB1*03:01 DQB1*06:01
19 M No DRB1*01:01 DRB1*11:01 DPB1*02:01 DPB1*02:01 DQB1*03:02 DQB1*06:01
20 M No DRB1*04:01 DRB1*04:05 DPB1*03:01 DPB1*38:01 DQB1*03:01 DQB1*05:01
21 F NF155 DRB1*10:01 DRB1*15:02 DPB1*04:02 DPB1*14:01 DQB1*03:02 DQB1*04:01
22 M No DRB1*01:01 DRB1*15:01 DPB1*02:01 DPB1*09:01 DQB1*05:01 DQB1*06:01
23 F NF155 DRB1*04:10 DRB1*07:01 DPB1*02:02 DPB1*05:01 DQB1*05:01 DQB1*06:02
24 F No DRB1*04:01 DRB1*15:01 DPB1*03:01 DPB1*13:01 DQB1*02:02 DQB1*04:02
25 F NF155 DRB1*07:01 DRB1*08:03 DPB1*02:01 DPB1*04:01 DQB1*03:01 DQB1*06:02
26 M No DRB1*04:01 DRB1*12:01 DPB1*05:01 DPB1*13:01 DQB1*02:02 DQB1*06:01
27 M NF155 DRB1*04:03 DRB1*07:01 DPB1*02:01 DPB1*05:01 DQB1*03:01 DQB1*03:03
The haplotype was written in bold and italic

F Female, HLA Human leukocyte antigen, NF155 Neurofascin-155
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glutamic acid decarboxylase, to CD4⁺ T cells, thereby 
contributing to loss of self-tolerance and autoimmune 
β-cell destruction [36]. 

Compared to the CIDP subgroup, DRB1*07, DRB1*15, 
and DQB1*04 were more frequently observed in the 
AN subgroup; however, these differences were not sta-
tistically significant. Recently, a study from Spain that 
included 13 AN patients with anti-NF155 found a strong 
association with DRB1*15, which was more frequent 
in the AN group than in both the general population 
(77% vs. 17%) and CIDP (77% vs. 14%; Supplementary 
Table 2) [14]. DRB1*15:01 and DRB1*15:02 showed par-
ticularly high ORs. A Japanese study also reported that 
DRB1*15:01 was more common in anti-NF155 AN than 
in controls (31.8% vs. 8.0%) and identified it as a suscep-
tibility allele (OR 5.4, 95% CI 2.71–10.59) [23]. In our 
study, DRB1*15 did not show a significant difference in 
frequency between the patient group and controls, nor 
between the CIDP subgroup and controls. Although the 
frequency of DRB1*15 was relatively higher in the AN 
subgroup (21.4%) compared to both the CIDP group 
(10.0%) and the control group (10.1%), this difference did 
not reach statistical significance. This result may have 
been influenced by the small sample size.

The mechanisms involved in HLA polymorphisms 
and autoimmune diseases are not clearly understood. 
One possible hypothesis is that specific HLA II alleles 
may promote selective activation of CD4 + T cells, influ-
encing T cell differentiation and immune responses 
[13, 37]. Another possibility is that these alleles easily 
impair immunologic tolerance, leading to autoimmu-
nity through recognition of self-antigens. For instance, 
DRB1*15:01 allele which is well-known as a risk factor 
of multiple sclerosis in individuals with a high Epstein-
Barr virus (EBV) nuclear antigen 1-IgG titers [38]. Simi-
lar EBV dysregulation has been observed in patients with 
CIDP [39], suggesting a potential role of HLA polymor-
phism in it immunopathogenesis.

To elucidate the immunopathogenic role of HLA 
alleles in CIDP, further studies are warranted to charac-
terize epitope structures and potential target antigens. 
Although both humoral and cellular immunity impli-
cated, disease-specific antibodies remain largely uniden-
tified in CIDP. Given that HLA polymorphisms may 
influence T cell–mediated immune responses, includ-
ing the expansion of T helper 17 cells in the serum and 
cerebrospinal fluid of patients with CIDP, comprehen-
sive profiling of immune cell subsets and cytokine signa-
tures according to HLA genotypes may provide further 
insights [40, 41]. 

This study has several limitations. First, it was a retro-
spective study conducted at a single tertiary center, which 
may introduce selection bias. Second, the sample size 
was relatively small, primarily due to the rarity of CIDP; 

the age-adjusted prevalence in South Korea was reported 
to be approximately 1.16 per 100,000 persons in 2020 
[42]. Third, although HLA typing was performed up to 
the second-field resolution, comparisons with the control 
group were restricted to the first-field level to improve 
statistical power [43]. Fourth, due to the retrospective 
design and limited availability of stored serum samples, 
we were unable to validate antibody findings using ELISA 
in addition to the cell-based assay, which may have lim-
ited the comprehensive confirmation of autoantibody 
status. In addition, among the paranodal antibodies, 
only NF155 antibodies were detected. Although anti-
CNTN1 and anti-CASPR1 antibodies were not found, 
their reported prevalence in CIDP is very low, which may 
explain their absence in our cohort [1]. Lastly, we used 
an indirect immunofluorescence method involving an 
unconjugated anti-human IgG4 antibody followed by a 
fluorescence-conjugated secondary antibody. While this 
approach enhances sensitivity through signal amplifica-
tion, it may also increase the risk of cross-reactivity or 
non-specific binding.

In conclusion, this study suggests that DRB1*04 allele 
may be associated with CIDP in the Korean population. 
While the frequency of specific alleles such as DRB1*04 
was consistently higher in both CIDP and AN subgroups 
compared to controls, differences in HLA allele distri-
bution between CIDP and AN subgroups could not be 
confirmed, likely due to the small sample size. Larger, 
multicenter studies with high-resolution genotyping are 
warranted to validate these findings and further explore 
potential immunogenetic differences between CIDP and 
AN.
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