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ABSTRACT Introduction: Vitiligo is characterized as melanocyte loss in skin and mucous membranes, the patho-
genesis of which has not yet been clarified. Calprotectin is a protein secreted from neutrophils, mono-
cytes, and dendritic cells which has an effect on cytokine receptor regulation and the production of
reactive oxygen radicals. It has been the subject of research in various inflammatory and autoimmune
diseases, yet not investigated in vitiligo.

Objective: The aim of our study was to investigate the role of calprotectin in the etiopathogenesis
of vitiligo and its relationship with clinical subtypes and disease scores.

Methods: Forty-four vitiligo patients with lack of autoimmune disease and 36 age- and sex-matched
healthy controls were involved in the study. Serum calprotectin levels were measured by ELISA. The
results were compared with the control group, and the relationship between patients’ demographic
characteristics, skin phototypes, disease type, disease scores (Vitiligo Area Scoring Index and Vitiligo
Disease Activity Score), disease duration, and age at onset were evaluated.

Results: The median serum calprotectin level was 454.08 pg/ml (41.19-873.41) in the patient group,
and the median serum calprotectin level was 223.17 pg/ml (44.88-1044.43) in the control group. Serum
calprotectin level was significantly higher in the patient group than in the control group (P = 0.016).
No correlation was found between serum calprotectin level and disease scores, disease duration, age,
or age of onset of disease (P > 0.05).

Conclusions: In our study, serum calprotectin levels in the patient group were found to be significantly
higher than in the control group. Our findings and the existing literature on calprotectin suggest its potential
involvement in the pathogenesis of vitiligo, independent of disease progression and patient characteristics.
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Introduction

Vitiligo is an acquired skin and mucous disease that occurs
as a result of selective loss of melanocytes and is character-
ized by well-circumscribed depigmented macula or patches.
It can be seen at any age and can cause psychological prob-
lems due to cosmetic appearance [1-4].

The etiology of vitiligo is unknown. Some of the preva-
lent hypotheses, including the autoimmune, genetic, oxida-
tive stress, neural, cytotoxic, and metabolic etiologies, have
been suggested [5].

A recent study identified key genes that may play a role
in pathogenesis. These genes, including S100A8, S100A9,
MUC-1, and PPARG, play a role in the intrinsic apoptotic
signaling pathway. It is known that epidermal melanocytes
are affected by radical oxygen radicals, and it is thought that
apoptosis caused by radical oxygen radicals may be respon-
sible for melanocyte loss [6].

Calprotectin is secreted by neutrophils, monocytes, and
dendritic cells and consists of a heterodimeric complex of
two proteins, STO0A8 and S100A9 [7, 8]. When released, it
has functions such as damage-associated pattern molecule
(DAMP) or function as alarmin and promoting inflamma-
tory response [9]. It have been thought that alarmins are also
released in response to cell injury or death. They activate
immune cells both in host defence and in disease. STO0A8/
S100A9, as alarmins, tend to rise after oxidative stress and
cell death and are then involved in the aberrant immune re-
sponse [10]. Calprotectin’s effect on cytokine receptor reg-
ulation and its role in the production of reactive oxygen
radicals are important in chronic inflammatory diseases [8].

Since dendritic cells and cytotoxic T cells are involved
in melanocyte destruction in the autoimmune hypothesis in
vitiligo pathogenesis, the aim of this study was to examine
the role of calprotectin in the pathogenesis of the disease and
to determine whether this protein is associated with clinical

subtypes and disease scores.

Material and Methods

Forty-four vitiligo patients (age 18-65 years, without in-
flammatory infectious, other autoimmune diseases or ma-
lignancy) admitted to our dermatology outpatient clinic
were included in the study. The control group consisted of
36 age- and sex-matched healthy volunteers. The study was
conducted in accordance with the Declaration of Helsinki
guidelines. All participants were informed about the proce-
dures and their consent was obtained.

Patients were scored according to Vitiligo Area Scoring
Index (VASI) [11] and Vitiligo Disease Activity Score (VIDA)
[12, 13]. Serum calprotectin levels were compared with

the control group, and the relationship between patients’

demographic characteristics, skin phototypes, disease type
(segmental, generalized, focal, acrofacial, universal), pres-
ence of leukotrichia, treatment status in the last six months,
disease scores, disease duration, family history, smoking,
body mass index, and age at onset were evaluated.

Blood samples were taken in serum separator tubes with
clot activator. After waiting for 30 minutes for coagulation,
the samples were centrifuged at 1000 x g for 20 minutes and
stored at -80 °C until the day of analysis. Serum calprotec-
tin levels were studied using the Cloud Clone brand (Cloud
Clone Corp., USCN Life Science Inc., Houston, TX, USA)
(Lot No: 1.220525461) mass quantitative enzyme-linked
immunosorbent assay (ELISA) method. The measur-
ing range of the kit is 31.2-2.000 pg/mL, the sensitivity is
13.6 pg/mL within-run coefficient of variation (CV): <10%,
between-study coefficient of variation (CV): <12%.
in the SPSS
(version 15.0) statistical package program. The study pres-

The obtained data were evaluated

ents descriptive data using various statistical measures, in-
cluding numbers, percentages, means, medians, standard
deviations, and minimum-maximum values. The conformity
of the data obtained from the scales to the normal distribu-
tion was evaluated with the Shapiro-Wilk test. Chi-square
test was used to compare categorical data between groups.
Mann-Whitney U test, Kruskal-Wallis test, and Spearman’s
correlation analysis were used in the evaluation of the data
after evaluating the conformity to the normal distribution.
ROC analysis was performed for the distribution of serum

calprotectin values in the both groups.

Results

The mean age (37.38+11.78 and 36.75+9.12 years, respec-
tively) and sex distribution (13 female/31 male and 11 female/
25 male, respectively) of vitiligo group and control group
were similar. The most common type of vitiligo was the
generalized type (70.5%), followed by focal vitiligo (25%)
and acrofacial vitiligo (4.5%) (Table 1). The mean disease
duration was 4.99+5.39 years and ranged between 0.20 and
26.0 years. The mean +SD values for VASI and VIDA scores
were 3.04+5.66 and 1.59+1.70, respectively.

There was a moderate negative correlation between VASI
score and disease onset age (r = -0.414, P = 0.05), and a
moderate positive correlation between VASI score and dis-
ease duration (r = 0.496, P = 0.01).

The average serum levels of calprotectin in vitiligo pa-
tients and controls were 409.11+217.22 and 301.30+229.89,
respectively. There was a significant difference between the
serum calprotectin levels in patients with vitiligo compared
to healthy individuals (P = 0.016) (Table 2).

Fourteen (31.8%) of the patients had at least one family

member with vitiligo. Leukotrichia was found in 22 (50%)
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Table 1. The Relationship between Patients’ Variables and Calprotectin level

‘ N (%) ‘ Calprotectin level ‘ P

Smoking No 25 (56.8%) 424.19+224.55 0.749
Yes 19 (43.2%) 363.78+217.76

Family history No 30 (68.2%) 430.26+217.38 0.320
Yes 14 (31.8%) 363.78+217.76

Leukotrichia No 22 (50%) 473.45+204.97 0.073
Yes 22 (50%) 344.77+214.32

BMI (Body Mass Index) Normal 20 (45.5%) 441.05+203.01 0.423
Overweight 24 (54.5%) 382.49+229.23

Vitiligo subtype Generalized 31 (70.5%) 423.42+213.60 0.653
Focal 11 (25%) 356.54+243.51
Akrofacial 2 (4.5%) 476.46+146.46

Skin phototype 2 8 (18.2%) 336.8+192.02 0.671
3 17 (38.6%) 405.6+209.41
4 18 (40.9%) 437.24+242.01
6 1(2.3%) 540.86

Treatment (last 6 months) No 27 (61.4%) 341.66x184.70 0.013*
Yes 17 (38.6%) 516.24+226.94

Table 2. Comparison of Serum Calprotectin
Levels of the Patient and Control Groups

Median P
Mean = SD (min.-max.) value
Patients | 409.11+217.22 454.08 pg/ml 0.016*
(41.19-873.41)
Controls | 301.30+229.89 223.17 pg/ml
(44.88-1044.43)
*P <0.05

Table 3. Correlation Between Serum
Calprotectin Levels and Age, Disease Onset
Age, Disease Duration, VASI, and VIDA Scores
in Patients

‘ r ‘ P*
Age 0.065 0.677
Disease Onset Age 0.117 0.448
Disease Duration -0.234 0.127
VASI 0.004 0.977
VIDA -0.161 0.298
*P < 0.05

of the patients. There was no association between the calpro-
tectin level and family history, leukotrichia, smoking, body
mass index, disease subtype, or skin phototype. Seventeen
(38.6%) patients had received topical/systemic treatment in

the previous six months, five (29.4%) of the patients used
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topical corticosteroid, and 15 (70.6%) used topical calci-
neurin inhibitor. Twenty-seven (61.4%) patients had not
received any treatment in the previous six months. Serum
calprotectin levels were found to be significantly higher
in people who had received treatment in the previous six
months (P = 0.013) (Table 1).

No correlation was found between serum calprotectin
level and age, age at disease onset, disease duration, VASI, or
VIDA scores in patients (Table 3).

Using the distribution of serum calprotectin values in the
patient and control groups, ROC analysis was performed to
calculate a cutoff value. In this analysis, sensitivity, specific-
ity, and area under the curve (AUC) were calculated, and the
test statistic was significant (P < 0.001). The cutoff value was
determined as 445.64 pg/ml with the Youden index method
(Table 4).

Discussion

The soluble form of calprotectin, which we investigated in
our study, can be detected in plasma, body fluids, and fe-
ces [7-9]. Serum calprotectin (ST00A8/S100A9 protein) has
been investigated in inflammatory diseases. Jarlborg et al.s
study of patients with rheumatoid arthritis, axial spondylar-
thritis, and psoriatic arthritis found that the serum calpro-
tectin levels were higher in all three groups of patients than
in the control group [9]. Giizel et al. determined that serum
calprotectin levels were higher in patients with psoriasis vul-
garis compared to the control group and that they increased

with disease severity. The study concluded that calprotectin,



Table 4. Statistical Results of ROC Analysis

Variable | AUC | Standard error

Calprotectin

P value*

95% Confidence Interval

Lower Limit Upper Limit Cutoff

*P < 0.05

whether released from or found in these cells, might be in-
volved in the pathogenesis [14].

In the literature, calprotectin has also been investigated
in autoimmune diseases. In acquired epidermolysis bullosa
(EB) and bullous pemphigoid (BP), the MRP 8/14 (calprotec-
tin) protein was observed to be elevated in serum in compar-
ison to the control group. An experimental study was also
conducted on mice in same study, and it was stated that cal-
protectin did not have a role in the effector phase of EB and
BP but could potentially have a role in the initial phase [15].
In a study of cutaneous lupus erythematosus, Loser et al.
concluded that MRP 8/14 had a crucial role in the develop-
ment of auto-reactive CD8+ T cells in a model of cutaneous
lupus erythematosus [16]. On the other hand, Petersen et al.
described the effect of calprotectin on the maturation of den-
dritic cells in experimental allergic contact dermatitis [17].
Based on the induction of auto-reactive CD8+ T cells by cal-
protectin in patients with myasthenia gravis, serum calpro-
tectin levels were investigated, with the results showing that
the levels in myasthenia gravis patients were higher com-
pared to the control group [18].

In our study, serum calprotectin levels in vitiligo patients
were found to be significantly higher than in the control
group. In a study investigating S100B protein, which has a
DAMP function like calprotectin and is thought to be re-
sponsible for cytotoxicity in vitiligo, serum S100B protein
was found to be significantly higher in vitiligo patients com-
pared to the control group, and no correlation was found
with disease activity or VASI-VIDA scores [19]. In our
study, no correlation was found between calprotectin and
VASI-VIDA scores. Furthermore, there was no correlation
noted between serum calprotectin level and family history,
presence of leukotrichia, body mass index, skin phototype,
disease type, age, age at onset, or duration of disease. This is
probably due to inadequate sample size.

Damage to melanocytes results from an imbalance in
oxidative stress according to biochemical hypothesis, and
the role of calprotectin in the production of reactive oxygen
radicals is known [20]. There is no previous study on calpro-
tectin, which has roles in autoimmunity and oxidative stress
mechanisms in vitiligo. However, some limited success has
been achieved with antioxidant therapy. In this study, serum
calprotectin levels were found to be elevated in people who

had received any form of treatment within the previous six

months (P = 0.013). As vitiligo is a chronic and typically life-
long condition, patients have a tendency to cease treatment
with increasing disease duration. Calprotectin levels are ex-
pected to be elevated because the patients treated within the
last six months are either in early disease or are sufficiently
in the active period of the disease to require medical inter-
vention. In other words, since calprotectin also functions as
an alarmin whose levels are elevated in cell death and pro-
mote inflammation, serum calprotectin levels would be ex-
pected to be high in vitiligo patients in the active phase.

The study is limited by its small sample size, the use of
only one research method (i.e., ELISA), and the limited num-

ber of patients in the vitiligo subgroups.

Conclusion

Our findings and the existing literature on calprotectin sug-
gest its potential involvement in the pathogenesis of vitiligo,
independent of disease progression and patient characteris-
tics. However, further investigation is required to determine
its impact on autoimmunity and potential oxidative effects
on the progression of the disease. This study is expected to
facilitate further research, thereby contributing to the under-
standing of the causes and development of vitiligo, and the

creation of new therapeutic agents.
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