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Autoantibodies in Wilson disease: Impact on clinical course

Magdalena Antczak-Kowalska1 | Anna Członkowska1 | Ceren Eyileten2 |

Anna Palejko1 | Agnieszka Cudna1,2 | Marta Wolska2,3 |

Agnieszka Piechal1,2 | Tomasz Litwin1

12nd Department of Neurology, Institute of Psychiatry and Neurology, Warsaw, Poland
2Center for Preclinical Research and Technology CEPT, Department of Experimental and Clinical Pharmacology, Medical University of Warsaw,
Warsaw, Poland
3Doctoral School, Medical University of Warsaw, Warsaw, Poland

Correspondence
Anna Członkowska, 2nd Department of
Neurology, Institute of Psychiatry and
Neurology, Sobieskiego 9, 02-957 Warsaw,
Poland.
Email: czlonkow@ipin.edu.pl

Funding information
Second Department of Neurology,
Institute of Psychiatry and Neurology,
Warsaw, Poland; Department of
Experimental and Clinical Pharmacology,
Medical University of Warsaw, Centre for
Preclinical Research and Technology
CEPT, Warsaw, Poland

Communicating Editor: Brian Fowler

Abstract

Symptoms of Wilson disease (WD) vary and additional factors such as autoimmu-

nity may play an important role in WD pathogenesis. The presence of antinuclear

antibodies (ANA), anti-neutrophil cytoplasmic antibodies, neuronal surface anti-

bodies, and onconeural antibodies in WD was investigated using standardized

indirect immunofluorescence assays and Western Blot analysis. The presence of

all studied autoantibodies was higher in WD patients in comparison to healthy

subjects, but there was no statistically significant difference in autoantibodies fre-

quency according to disease manifestation. D-penicillamine treatment was associ-

ated with a higher presence of ANA than zinc sulfate but without an increase in

autoimmune diseases rate.
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1 | INTRODUCTION

Wilson disease (WD) is a rare, autosomal recessive dis-
order of copper metabolism, with an estimated preva-
lence of 1:30 000–1:50 000, which is higher in some
isolated communities (e.g., 1:8700 in Sardinia, 1:19 000
in Costa Rica).1 WD is caused by mutations in the gene
encoding the copper-transporting enzyme ATP7B, lead-
ing to copper overload in the liver, brain and other
organs.2 The clinical symptoms of WD can generally be
divided into hepatic or neurological/psychiatric mani-
festations. The hepatic signs are not specific, but

include progressive hepatic failure and cirrhosis with
ascites and esophageal varices. The neurological pre-
sentation, which may range from very subtle to rapid
in progression, typically includes tremor, dysarthria,
ataxia and dystonia. Psychiatric symptoms may range
from behavioral change and depression to psychosis.
Importantly, WD can be asymptomatic, especially in
the early stages, and is often diagnosed during family
screening or incidentally.2–4 The general goal of WD
treatment is to establish normal copper homeostasis
and prevent development or progression of symptoms.5

Commonly used medications include D-penicillamine,
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which is a copper chelator that increases urinary cop-
per excretion, and zinc salts, which decrease copper
absorption in the gastrointestinal tract.2,3

Synthesis of autoantibodies is a common feature of
systemic autoimmune diseases and their variability and
amount are important diagnostic and prognostic factors.6

Moreover, autoantibodies can occur in healthy individuals
or in diseases caused by other mechanisms.6,7 Also, it was
already reported that multiple drugs can induce autoim-
munity and clinically overt autoimmune syndromes in
some cases.8–10 D-penicillamine is one such drug that can
induce autoantibody production, including antinuclear
antibodies (ANA), anti-neutrophil cytoplasmic antibodies
(ANCA), anti-muscle-specific tyrosine kinase antibodies
and anti-acetylcholine receptor antibodies.11–13 Moreover,
multiple liver diseases, including autoimmune hepatitis,
influence the immune system and lead to increased serum
autoantibody production.14 Consequently, due to liver
injury, as well as D-penicillamine treatment, we may
expect elevated prevalence of autoantibodies in patients
with WD. A previous study showed the presence of
autoimmunization in WD patients, with frequent eleva-
tion of ANA levels that relatively rarely lead to clinically
overt autoimmune diseases during treatment with D-peni-
cillamine.15 These results show some immunological
background in WD and suggest the possibility of autoim-
munization to other autoantigens that may influence the
central nervous system (CNS) and modify the course of
WD. Antineuronal antibodies have been recently associ-
ated with various CNS pathologies, including movement
disorders, seizures, rapid cognitive decline and psychiatric
symptoms.16

The aim of this study was to investigate the presence
of autoantibodies (ANA, ANCA, neuronal surface anti-
bodies [NSAbs] and onconeural antibodies [ONA]) in
patients with WD and analyze the relationship between
the tested autoantibodies and the clinical manifestation
of WD. Moreover, we assessed the effect of administered
treatment on autoantibody synthesis.

2 | METHODOLOGY

2.1 | Study population

In total, 88 patients with confirmed WD and 100 healthy
individuals were included in the study. All participants
were examined at the 2nd Department of Neurology and
Outpatient Clinic, Institute of Psychiatry and Neurology,
Warsaw, Poland. Patients were diagnosed with WD based
on a laboratory confirmation of abnormal copper metab-
olism, presence of a Kayser-Fleischer ring, genetic analy-
sis for known mutations and, in doubtful cases, with

64Cu radioactive test performed in our center, as previ-
ously described.17 The Unified Wilson's Disease Rating
Scale (UWDRS) was used for the neurological assess-
ment, including Part II (disability, based on the Barthel
Scale) and Part III (detailed neurological examination).18

According to the results of the clinical examination and
additional tests (basic laboratory liver tests, ultrasound
examination of the liver and brain magnetic resonance
imaging), patients were classified into three groups based
on the form of presentation: hepatic, neurological or
asymptomatic.19 After diagnosis, patients were adminis-
tered either D-penicillamine or zinc sulfate in standard
doses, the decision about which drug to select was made
individually by attending neurologists and based on their
clinical experience and patients' preferences.20 Patients
enrolled in the study received treatment for at least
6 months. In a subgroup of 36 patients, there were also
accessible clinical data and samples of serum taken at the
time of diagnosis. The control group included 100 age-
and sex-matched healthy volunteers with no history of
WD, liver disease, neurological or mental disease, chronic
inflammatory disease or infectious disease.

The study was conducted in accordance with the cur-
rent version of the Declaration of Helsinki and informed
written consent was obtained from each participant. The
Ethics Committee of the Institute of Psychiatry and Neu-
rology approved both the study protocol and the
informed consent form.

2.2 | Sample collection and
determination of antibodies

Blood samples were taken during routine, initial or
follow-up examinations. Patients were monitored, includ-
ing biochemical testing, for the development of neurolog-
ical or hepatic symptoms. Blood samples were taken in
the morning and centrifuged at 1500g for 15 min at
18–25�C and stored at �70�C until examination.
Serum specimens were screened by standardized immu-
nofluorescence assays and Western Blot analysis for
immunoglobulin G with the following specificities: ANA
(nRNP/Sm, Sm, SSA, Ro-52, SSB, Scl-70, PM-Scl, PCNA,

SYNOPSIS

Elevated presence of autoantibodies in WD is not
related to the clinical manifestations of WD and
may represent a bystander phenomenon, though
therapy with D-penicillamine increased ANA
presence, but not overt autoimmune diseases.
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Jo-1, CENP-B, dsDNA, nucleosomes, histones, ribosomal
protein-P, AMA-M2, and DFS-70) with indirect immuno-
fluorescence assay and Western blot; ANCA (pANCA
and cANCA) with indirect immunofluorescence assay;
NSAb (NMDA, AMPA1, AMPA2, LGI1, CASPR2, and
GABAB) with indirect immunofluorescence assay; and
ONA (Hu, Yo, Ri, anti-amphiphysin, CV2, Ma2/Ta, reco-
verin, SOX1, Zic4, titin, GAD65, and Tr) with Western
blot. The presence of autoantibodies was considered posi-
tive if they were detected in titers ≥1:10 for ANCA and
NSAb, ≥1:100 for ANA and detectable at qualitative assay
(dilution 1:101) for ONA. Autoantibodies were detected
using commercial kits according to manufacturers' proto-
cols (Euroimmun, Lubeck, Germany).

2.3 | Statistical analysis

All results for categorical variables were presented as
number and percentage. Continuous variables were
expressed as mean and standard deviation (SD) or
median and interquartile range (IQR), depending on the
normality of the distribution, assessed with the use of the
Shapiro–Wilk test. Continuous variables were compared
using the Student's t-test or the Mann–Whitney test,
according to their distribution. Categorical data were
analyzed with the Chi-square test. Paired samples

comparisons were calculated with the McNemar test. All
tests were two-sided with the significance level of
p < 0.05. Calculations were performed using Statistica
13.1 software (Dell Inc., Tulsa, OK).

3 | RESULTS

3.1 | Patients demographics

The study group included 88 WD patients, 40 men (45.5%)
and 48 women (54.5%), with a mean age of 38.4
± 10.7 years, which was not significantly different from
control subjects (Table 1). The H1069Q mutation was
detected in 84.09% (n = 74) of patients, 48.86% of patients
(n = 43) were homozygous for this mutation, 21.59% of
patients (n = 19) were compound heterozygotes, and in
13.64% of cases (n = 12) mutation was detected on only
one allele; 14 patients (15.91%) had non-H1069Q muta-
tions. Of the analyzed patients, 66% (n = 58) presented
with neurological manifestations and 27% (n = 24) had
hepatic manifestations, whereas 7% (n = 6) were asymp-
tomatic. The mean ± SD UWDRS scores for patients with
neurological manifestation were UWDRS II 9.05 ± 1.78
and UWDRS III 31.09 ± 4.28. In total, 53% (n = 47) were
treated with D-penicillamine and 47% (n = 41) with zinc
sulfate. The median time of treatment was 2.25 years

TABLE 1 Participants

characteristics
Patients with WD Healthy individuals

n = 88 n = 100 p

Age (years) 38.4 ± 10.7 37.6 ± 9.8 0.605

Sex (male) 40 (45.5%) 49 (49.0%) 0.627

Treatment

D-penicillamine 47 (53%) — —

Zinc sulfate 41 (47%) — —

Duration of treatment (years) 2.25 (8.04) — —

Laboratory data

White blood cell count (�109/L) 5.25 ± 2.3 6.38 ± 1.90 0.001

Platelets (�109/L) 160.56 ± 69.40 225.03 ± 39.27 <0.001

AST (IU/L) 32.92 ± 36.81 22.48 ± 9.54 0.007

ALT (IU/L) 25.70 (19.25) 16.20 (12.55) 0.009

GGTP (IU/L) 27.70 (40.53) 16.40 (13.3) 0.002

Bilirubin (mg/dL) 0.77 (0.53) 0.59 (0.29) <0.001

INR 1.18 ± 0.15 1.07 ± 0.09 <0.001

Abbreviations: ALT, alanine transaminase; AST, aspartate transaminase; GGTP, gamma-glutamyl
transpeptidase; INR, International Normalized Ratio; UWDRS, Unified Wilson's Disease Rating Scale; WD,
Wilson disease.

Note: Data are presented as number (percentage) or mean ± standard deviation or median (interquartile
range) depending on the distribution of the data. p values marked with bold indicate statistically significant
differences between the groups <0.05.
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(IQR = 8.17). As expected in patients with WD, laboratory
tests showed abnormalities demonstrating liver pathology.
Aspartate transaminase, alanine transaminase, gamma-
glutamyl transpeptidase, bilirubin and International Nor-
malized Ratio were significantly elevated in comparison to
healthy individuals.

In the subgroup of 36 treatment-naïve patients, 47.2%
of patients were administered D-penicillamine and 52.8%
zinc sulfate and median time of treatment was 2.0 years
(IQR = 0.08). Follow-up laboratory examinations showed
significant improvement of liver function tests after treat-
ment (data not shown).

Concomitant autoimmune diseases were noted in the
medical records of 4 patients (hypothyroidism, n = 3;
rheumatoid arthritis, n = 1); 2 were treated with
D-penicillamine and 2 with zinc sulfate; 3 had hepatic
manifestations and 1 neurological manifestations. In one
case, autoimmune disease was known before WD was
diagnosed, and in the other three cases, conditions were
diagnosed while patients were on treatment.

3.2 | Autoantibody presence

The presence of all studied autoantibodies was higher in
patients with WD in comparison to healthy subjects (ANA
21.6% vs 11.0%, p = 0.048; ANCA 28.4% vs 15.0%,
p = 0.025; NSAbs 9.1% vs 2.0%, p = 0.031; ONA 13.6% vs
5.0%, p = 0.039) (Table 2). Patients carrying the H1069Q
mutation had higher frequency of autoantibodies as com-
pared with non-H1069Q patients, but these differences
reached statistical significance only in the case of ANA
(25.68% vs 0.00%, p = 0.032) (Table 3). There were no sta-
tistically significant differences in the frequency of autoan-
tibodies between H1069Q homozygotes, compound
heterozygotes and one allele mutation carriers (data not
shown). Female sex was associated with significantly
higher presence of ANA in comparison to males, both in
WD (31.3% vs 10.0%, p = 0.016) and in healthy individuals
(17.6% vs 4.1%, p = 0.030); for other analyzed antibodies,
sex differences were not observed (data not shown).
Detailed distribution of detected autoantibodies is pre-
sented in Table 4, with no statistical analyses due to the
small numbers of patients.

3.3 | Relationship between
autoantibodies and WD disease
manifestations

Differences in the presence of autoantibodies in relation
to WD manifestations did not reach statistical signifi-
cance. However, in patients presenting neurological T
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manifestations, the presence of autoantibodies was signif-
icantly elevated in comparison to healthy individuals:
ANA (24.1% vs 11.0%, p = 0.029), ANCA (32.8% vs 15.0%,
p = 0.009), and ONA (15.5% vs 5.0%, p = 0.025), with no
significant differences observed for patients with hepatic
manifestations (Table 2).

In the group of patients receiving the treatment,
UWDRS II and III scores were evaluated during follow-
up and the presence of ANCA was associated with
slightly higher UWDRS II score in comparison to
patients without ANCA (p = 0.050). There was no signif-
icant relationship between the presence of ANA, NSAbs
and ONA and UWDRS scores (data not shown). No sig-
nificant correlations were found between the presence of
autoantibodies and baseline evaluation of the UWDRS II
and III scores in treatment-naive patients (data not
shown).

3.4 | Relationship between
autoantibodies and administered
treatment

The presence of autoantibodies in relation to the admin-
istered treatment is presented in Table 2. In patients trea-
ted with D-penicillamine, ANA were observed more
frequently than in healthy individuals (29.8% vs 11.0%,
p = 0.005), whereas in zinc sulfate-treated patients,
ANCA, NSAbs, and ONA were significantly more preva-
lent than in healthy individuals (31.7% vs 15.0%,
p = 0.024, 9.8% vs 2.0%, p = 0.038, 21.9% vs 5.0%,
p = 0.002, respectively). There was also statistically sig-
nificant differences between D-penicillamine- and zinc
sulfate-treated groups for the presence of ANA (29.8% vs
12.2%, p = 0.045) and ONA (6.4% vs 21.9%, p = 0.034).

In the subgroup of 36 treatment-naïve patients, the
presence of autoantibodies did not increase significantly

after 2 years median follow-up and there was also no dif-
ference in autoantibodies presence in relation to adminis-
tered treatment (Table 5).

TABLE 3 Autoantibody presence in patients with H1069Q and non-H1069Q mutations

H1069Q mutation n = 74 (84.09%) Non-H1069Q mutations n = 14 (15.91%)

Homozygotes n = 43 (48.86%) Homozygotes n = 4 (4.55%)

Compound heterozygotes n = 19 (21.59%) Compound heterozygotes n = 3 (3.41%)

Mutation on one allele n = 12 (13.64%) Mutation on one allele n = 3 (3.41%)

Unknown mutation n = 4 (4.55%) p

ANA, n (%) 19 (25.68%) 0 (0.00%) 0.032

ANCA, n (%) 24 (32.43%) 1 (7.14%) 0.054

NSAbs, n (%) 7 (9.46%) 1 (7.14%) 0.782

ONA, n (%) 11 (14.86%) 1 (7.14%) 0.440

Abbreviations: ANA, antinuclear antibodies; ANCA, anti-neutrophil cytoplasmic antibodies; NSAb, neuronal surface antibodies; ONA, onconeural antibodies;
WD, Wilson disease.
Note: Data are presented as number (percentage). p values marked with bold indicate statistically significant differences between the groups <0.05.

TABLE 4 Detailed autoantibody distribution

WD patients Healthy individuals

Antibody n Antibody n

ANA nRNP/Sm 1 PCNA 2

Ro-52 1 Jo-1 1

Scl-70 2 AMA-M2 1

PCNA 3 DFS-70 8

CENP-B 1

dsDNA 8

Histones 1

Ribosomal protein-P 2

AMA-M2 2

DFS-70 4

ANCA p-ANCA 18 p-ANCA 8

c-ANCA 7 c-ANCA 7

NSAbs NMDA 7 NMDA 1

LGI1 1 CASPR2 1

ONA Ma2/Ta 1 Hu 1

Zic4 1 Yo 2

Recoverin 1 Recoverin 1

GAD65 2 Titin 1

Yo 4

Titin 2

Anti-amphiphysin 1

Abbreviations: ANA, antinuclear antibodies; ANCA, anti-neutrophil
cytoplasmic antibodies; NSAb, neuronal surface antibodies; ONA,
onconeural antibodies; WD, Wilson disease.
Note: Data are presented as number.
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4 | DISCUSSION

In our study, the presence of all studied autoantibodies
was higher in WD patients in comparison to healthy sub-
jects, but there was no statistically significant difference
in antibodies frequency between subgroups presenting
neurological and hepatic manifestations of WD.

Some immunological abnormalities were demonstrated
in untreated WD patients, increased levels of IgG and IgM,
as well as decreased T cell-mediated immunity were
observed, which were similar to those observed in patients
with liver cirrhosis of other causes.21 After treatment with
D-penicillamine, the immunological response predomi-
nantly normalized, which may be due to improved liver
function and decreased levels of toxic free copper.22

In addition, serum interleukin-6, tumor necrosis factor
(TNF)-α and interferon-γ levels were elevated in WD
patients, which may indicate ongoing inflammatory pro-
cess.23 It is believed that neuroinflammation may play an
important role in the pathogenesis of WD.24,25 Although
CNS has often been considered as immune-privileged and
isolated from the peripheral immune system by the blood–
brain barrier, immune mediators released in the periphery
can pass through the blood–brain barrier,26 showing direct
neurotoxicity and leading to microglia and astrocyte activa-
tion.27 Also relevant to WD, advanced cirrhosis, regardless
of its etiology, may lead to cirrhosis-associated immune
dysfunction, immunodeficiency and systemic inflamma-
tion, activation of circulating immune cells and increase in
serum levels of pro-inflammatory cytokines.28

D-penicillamine is associated with increased risk of
autoimmune diseases, with drug-induced lupus, vasculitis,
myasthenia gravis, glomerulonephritis, epidermolysis bul-
losa acquisita noted in many case reports.12,29–33 In
235 WD patients, coexisting autoimmune disorders were
found in 8.1% of the patients, with 5.5% having pre-
existing autoimmune diseases and 2.6% developing an
autoimmune condition while receiving long-term D-

penicillamine treatment.15 In our study, clinically overt
autoimmune diseases were rare (4 cases) and appeared
unrelated to treatment type.

Detection of ANA is important in the diagnosis of
autoimmune diseases, such as connective tissue diseases34

and autoimmune hepatitis.35,36 Furthermore, ANA can be
detected in almost 25% of the general population, more
commonly in women and the elderly.34 In our analysis,
there was significantly higher prevalence of ANA in
females than in males both in WD patients and control
subjects. The knowledge about the significance of immu-
nological reactions and ANA in WD is limited. The role of
ANA in therapy monitoring in 235 patients with WD was
evaluated in a retrospective study by Seessle et al.15 Eleva-
tions in ANA were observed frequently, but there was no
correlation between ANA titer and the development of
concomitant autoimmune diseases, as well as WD mani-
festations. The study showed that the higher prevalence of
ANA in WD patients was rather dependent on long-term
treatment than other causes.15 ANA were detected in 19%
of patients in the study by Seessle et al, which is a similar
prevalence to that seen in the general Polish population.37

In our analysis, we found that ANA were significantly
more prevalent in WD patients compared to healthy sub-
jects, suggesting the presence of some autoimmune alter-
ations in WD. Furthermore, D-penicillamine treatment
was associated with elevation in the frequency of ANA
compared with zinc sulfate, but with no increase in the
rate of clinically overt autoimmune diseases.

Various drugs including D-penicillamine can trigger
ANCA synthesis and induce vasculitis.38 Detection of
ANCA in the autoimmune diseases, particularly, connective
tissue diseases, is frequently related with more clinical com-
plications and treatment ineffectiveness, even if there are
no signs of vasculitis and thus it can be presumed that
ANCA present the final expression of an immune dysregu-
lation, rather than a causative agent for the observed organs
injury.39

TABLE 5 Presence of autoantibodies in newly diagnosed patients, before and after a median duration of treatment of 2 years

All patients D-penicillamine Zinc sulfate

n = 36 n = 17 n = 19

At
diagnosis

During
treatment p

At
diagnosis

During
treatment p

At
diagnosis

During
treatment p

ANA 3 (8.3%) 6 (16.7%) 0.450 1 (5.9%) 3 (17.7%) 0.617 2 (10.5%) 3 (15.8%) 1.000

ANCA 7 (19.4%) 7 (19.4%) 0.752 2 (11.8%) 1 (5.9%) 1.000 5 (26.3%) 6 (31.6%) 1.000

NSAbs 1 (2.8%) 3 (8.3%) 0.480 1 (5.9%) 1 (5.9%) — 0 (0.0%) 2 (10.5%) —

ONA 2 (5.6%) 3 (8.3%) 1.000 0 (0.0%) 0 (0.0%) — 2 (10.5%) 3 (15.8%) 1.000

Abbreviations: ANA, antinuclear antibodies; ANCA, anti-neutrophil cytoplasmic antibodies; NSAbs, neuronal surface antibodies; ONA, onconeural antibodies.
Note: Data are presented as number (percentage).
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Importantly, only a few studies have shown the impact
of pathogenic ANCA in WD. Some case reports documen-
ted that D-penicillamine treatment induced ANCA-
associated vasculitis and glomerulonephritis in patients
with WD.12,30,32 Our analysis showed elevated prevalence
of ANCA in WD patients in comparison to healthy individ-
uals, but with no association with disease manifestation.
Vasculitis is not a part of pathomorphological features of
WD known from postmortem brain examinations.40 The
significance of increased ANCA in WD is unclear, but may
possibly reflect immunological dysregulation and a
bystander phenomenon.

There are reports suggesting relatively frequent pres-
ence of NSAbs in patients with slowly progressing cogni-
tive impairment or movement disorders mimicking
neurodegenerative diseases, for example, Alzheimer dis-
ease (LGI1),41,42 frontotemporal dementia (voltage-gated
potassium channels, VGKC-Abs),43 amyotrophic lateral
sclerosis (GABAB),44 and several NSAbs were found in
patients diagnosed with Creutzfeldt–Jakob disease.45 In a
recent study, NSAbs (GlyR, GABAAR, LGI1, CASPR2,
and GABABR) were detected in 13.8% (n = 13) of patients
with dementia and parkinsonism, mostly presenting with
unclassified forms of disorders and in 2% (n = 1) of
healthy individuals.46 In our study, NSAbs were more fre-
quent in WD patients than in the control group, but there
was no significant difference in NSAbs presence depend-
ing on WD manifestations or treatment and the clinical
significance of these antibodies in WD remains unclear.

Classical ONA have a greater than 95% association with
cancer and their presence together with neurologic symp-
toms is highly indicative of paraneoplastic neurologic syn-
dromes.47 In our study, malignancies were noted in the
medical records of 5 WD patients (endometrial cancer,
Hodgkin's lymphoma, chronic lymphocytic leukemia, hepa-
tocellular carcinoma and papillary thyroid cancer), but,
except in one case, it was not related to the presence
of ONA.

In the small number of treatment-naïve patients,
there were no differences in the antibodies studied
between the time of diagnosis and 2 years after the treat-
ment initiation. These findings suggest no impact of
treatment on autoimmunity in WD, but the results might
be influenced by the limited number of patients.

Differences in the frequency of autoantibodies accord-
ing to the type of ATP7B mutation remains unclear and
needs further investigation. There is evidence that the
H1069Q mutation is associated with a milder disruption
of copper metabolism and later WD manifestation com-
paring to non-H1069Q mutations.48 The limitations of
the research are related to the fact that the analysis was
made on a small sample of non-H1069Q patients as it
reflects frequency of particular ATP7B mutations in

Poland. The missense mutation H1069Q is the most com-
mon in central, eastern and northern Europe, about
50–80% of patients carry at least one allele with the
H1069Q mutation.2,49 Hence, it provides the directions
for future research that could also investigate the pres-
ence of autoantibodies in a larger group of non-H1069Q
patients who are more prevalent in other parts of the
world.

The methodology of antibody testing is another
potential study limitation. To achieve the highest sensi-
tivity and specificity, it is a recommended practice that
results are confirmed with a different laboratory method-
ology and paired samples of serum and cerebrospinal
fluid are tested. The presence of autoantibodies not only
in serum, but also in cerebrospinal fluid would increase
the specificity and suggest CNS autoimmunity.50

5 | CONCLUSION

In our analysis, we found that the presence of autoanti-
bodies in patients with WD was elevated in comparison
to healthy individuals. The role of the autoantibodies in
the pathogenesis of WD is unclear, but may possibly
relate to a bystander phenomenon. Although there was
no apparent link with overt autoimmune diseases in the
study, patients with WD, particularly those on D-penicil-
lamine, should be carefully monitored for autoimmune
conditions given the elevated presence of autoantibodies.
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