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Assessing the impact of anti-nuclear antibodies 
on the severity and types of vitiligo: a 
retrospective clinical investigation
Avaliando o impacto dos anticorpos antinucleares na gravidade e 
nos tipos de vitiligo: estudo clínico investigativo retrospectivo

ABSTRACT
Introduction: Vitiligo is an autoimmune pigmentary disorder characterized by depigmented macules 

on the skin. It is associated with a range of autoimmune diseases. Antinuclear antibodies (ANA) are im-

plicated in vitiligo, but their association with disease severity remains unclear. 

Objective: This study aims to assess antinuclear antibody (ANA) serum levels and evaluate their rela-

tionship with the severity and types of vitiligo. 

Methods and Patients: This is a retrospective study using preexisting patient records from the Pig-

mentary Disorders Unit of the Cairo Hospital of Dermatology and Venereology. The analysis included 

patients with complete medical records, including demographic data, clinical evaluation (VIDA and VASI 

scores), and laboratory results for ANA titer. Their correlation with disease severity and patient demo-

graphics was analyzed. 

Results: The study found that 462 patients (33%) were positive for ANA, with a higher prevalence in 

females (350 patients; 75.8%). A significant correlation was observed between ANA positivity and family 

history of vitiligo and systemic autoimmune diseases such as type 1 diabetes mellitus and thyroid disease. 

Weak positive correlations were found between ANA, different types of vitiligo, and disease severity 

scores. 

Conclusion: Vitiligo is strongly associated with systemic autoimmune conditions. Routine monitoring 

of autoimmune markers in patients with vitiligo is recommended.
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RESUMO
Introdução: O vitiligo é uma doença pigmentar autoimune caracterizada por máculas despigmentadas na pele. Está 

associado a uma série de doenças autoimunes. Os anticorpos antinucleares (ANA) estão implicados no vitiligo, mas a 

sua associação com a gravidade da doença permanece obscura. 

Objetivo: Este estudo tem como objetivo avaliar os níveis séricos de ANA e sua relação com a gravidade e os tipos 

de vitiligo. 

Métodos e Pacientes: Este é um estudo retrospectivo usando registros de pacientes preexistentes da Unidade de Dis-

túrbios Pigmentares do Hospital de Dermatologia e Venereologia do Cairo. A análise incluiu pacientes com registros 

médicos completos, incluindo dados demográficos, avaliação clínica (escores VIDA e VASI) e resultados laboratoriais dos 

títulos de ANA. Sua correlação com a gravidade da doença e a demografia dos pacientes foi analisada. 

Resultados: O estudo determinou que 462 pacientes (33%) eram positivos para ANA, com maior prevalência no 

sexo feminino (350 pacientes; 75,8%). 

Conclusões: Foi observada uma correlação significativa entre positividade para ANA e histórico familiar de vitiligo e 

doenças autoimunes sistêmicas, como diabetes mellitus tipo 1 e doenças da tireoide. Correlações positivas fracas foram 

encontradas entre ANA e diferentes tipos de vitiligo e escores de gravidade da doença. 

Conclusão: Há uma forte associação entre vitiligo e condições autoimunes sistêmicas. Recomenda-se o monitoramento 

de rotina de marcadores autoimunes em pacientes com vitiligo.

Palavras-chave: Vitiligo; Anticorpos Antinucleares; Doenças Autoimunes.
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INTRODUCTION
Vitiligo is a pigmentary disorder of autoimmune etio-

logy characterized by depigmented macules or patches on the 

skin. Its worldwide prevalence is estimated at around 0.5%–2%.
1
 

Though not a life- or organ-threatening condition, it has a sig-

nificant impact on the psychological well-being and quality of 

life of patients.

Clinically, it can be classified into three main types: seg-

mental, non-segmental, and mixed (segmental and non-segmen-

tal).
2 
The Vitiligo Area Scoring Index (VASI) and the Vitiligo 

Disease Activity Score (VIDA) are two key tools used to assess 

vitiligo in clinical practice. VASI calculates a score based on the 

percentage of affected skin in order to evaluate the extent and 

degree of depigmentation, making it useful for tracking treat-

ment response over time.
3
 VIDA, on the other hand, measures 

disease activity based on patient-reported progression over the 

previous six months, offering insight into how active it is.
4
 Toge-

ther, they provide a comprehensive view of both disease severity 

and progression.

Vitiligo is thought to have a complex pathogenesis and to 

be a multifactorial polygenic disorder. The exact cause of the loss 

of epidermal melanocytes in vitiligo is still unknown, despite a 

number of proposed theories, including autoimmune, autocyto-

toxic, biochemical, neural, and genetic mechanisms.
5
 Currently, 

the most likely explanation is the autoimmune theory.
6 
Autoan-

tibodies known as antinuclear antibodies (ANA) target various 

cellular components.

Many different types of connective tissue diseases typi-

cally have positive ANA levels, and laboratory tests are often 

used to screen for systemic lupus erythematosus (SLE) and other 

connective tissue diseases due to their extremely high sensitivity 

but low specificity.
7
 There is debate over whether to check ANA 

levels in patients with vitiligo. According to a recent meta-analy-

sis, the prevalence of ANA is higher among patients with vitiligo 

compared to the general population.
8
 As an autoimmune con-

dition involving T lymphocytes, ANA positivity may be highly 

prevalent among patients with vitiligo. The objective of this stu-

dy was to assess antinuclear antibody levels and their relationship 

with the severity of different types of vitiligo.

MATERIALS AND METHODS
This was a retrospective clinical investigation using pree-

xisting patient records from the Pigmentary Disorders Unit of 

the Cairo Hospital of Dermatology and Venereology (Al-Haud 

Al-Marsoud). It included patients with a confirmed diagnosis of 

vitiligo based on clinical and Wood’s lamp examination and who 

had complete medical records, including demographic data, cli-

nical evaluation (VIDA and VASI scores), and laboratory results 

for ANA titer. The study was conducted from September 2023 

to October 2024. Patients with vitiligo were included regardless 

of sex and age. Records of pregnant or lactating women, as well 

as patients with a history of malignancies, were excluded.

Data Collection

Patient data were extracted from the medical records of 

the Pigmentary Disorders Unit at the Cairo Hospital of Derma-

tology and Venereology, including: 

�	 1. 	� Demographic data (age, sex, and family history of 

vitiligo).

�	 2. 	� Clinical history (onset, course, duration of the le-

sion, history of medications, systemic diseases such 

as diabetes mellitus, systemic lupus erythematosus, 

and thyroid disease) and associated dermatological 

disorders (eg, alopecia areata and psoriasis).

��	 3.	 Vitiligo Disease Activity Score (VIDA);

		� This includes a six-point scale to measure vitiligo 

activity (scoring from +4 to -1) as shown in the 

figure.
4

		  3.1	Active disease: VIDA score +4 to +1

		  3.2 Stable disease: VIDA score 0 to -1

	 4.	 Vitiligo Area Scoring Index (VASI).
21

		� The formula comprises involvement of all body 

areas (probable range, 0–100) as follows: VASI = ∑ 

All body sites (hand units) × (remaining depigmen-

tation). One hand unit, consisting of the palm plus 

the volar surface of all fingers, represents approxi-

mately 1% of the total body surface area. The de-

gree of remaining depigmentation is recorded as the 

closest percentage: 0%, 10%, 25%, 50%, 75%, 90%, 

or 100%. At 100% depigmentation, no pigment re-

mains; at 90%, there are specks of pigment; at 75%, 

the depigmented area exceeds the pigmented area; 

at 50%, the depigmented and pigmented areas are 

identical; at 25%, the pigmented area exceeds the 

depigmented area; at 10%, there are only specks of 

depigmentation.

	 5. 	 Laboratory test results:

Antinuclear antibodies (ANA) were detected by immu-

nofluorescence staining on Hep-2 sections. ANA were classified 

as positive when detectable at 1:80, 1:160, and 1:320 dilution 

or higher.

According to the inclusion and exclusion criteria, 2390 

patients were eligible for this study but only 1400 had complete 

medical records, including demographic data, clinical evaluation, 

VIDA and VASI scores, and laboratory results for ANA titer.

Statistical analysis:

All statistical analyses were performed using SPSS, ver-

sion 28 (SPSS Inc., Chicago, IL). The data are presented as n 

and %. P-values of ≤0.05 and ≤0.01 were considered the cutoff 

point for statistically significant differences between variables. 

Categorical variables are presented as frequency and percentage, 

while continuous variables are presented as mean (SD). Cate-

gorical variables were compared using the chi-square (χ2
) test, 
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and Pearson’s correlation coefficient when necessary. Statistical 

significance was set as p < 0.05. Two-way ANOVA was used to 

assess differences in mean changes in quantitative variables.

RESULTS
This study included 1400 patients diagnosed with vitili-

go. The mean age of patients was 24.71 (13.432) years, ranging 

from 3 to 55 years. By age group, 37% of patients were 3–17 

years old, 27% were 18–30 years old, and 36% were 31–55 years 

old. Most participants were female (77%), with males comprising 

23% of the total. Mean disease duration was 2.45 (1.359) years, 

ranging from 1 to 10 years. Disease duration was distributed 

as follows: 84% of patients had vitiligo for 1 to 3 years, 15% 

for 4 to 6 years, and only 1% for 7 to 10 years. Positive family 

history was reported by 24% of patients, whereas 76% had no 

family history. In terms of associated dermatological disorders, 

7% of patients reported having alopecia areata (AA) and 4% had 

psoriasis. However, 89% of patients had no associated derma-

tological disorders. In addition, 6% had type 1 diabetes mellitus 

(DM), 10% had thyroid disease (TD), 6% had SLE, and 4% had 

rheumatoid arthritis (RA), while 74% had no associated syste-

mic disorders. Finally, 33% were positive for ANA and 67% were 

negative (Table 1).

Table 1: Sociodemographic characteristics of the study patients
Variable Mean ± SD Minimum Maximum

	 Age (years) 24.71 ± 13.432 3 55

Age group (years) Frequency Percentage

	 3 to 17 years 518 37%

	 18 to 30 years 378 27%

	 31 to 55 years 504 36%

Sex Frequency Percentage

	 Male 322 23%

	 Female 1078 77%

Duration of vitiligo (years) Mean ± SD Minimum Maximum

2.45 ± 1.359 1 10

Duration of vitiligo (years) Frequency Percentage

	 1 to 3 years 1176 84%

	 4 to 6 years 210 15%

	 7 to 10 years 14 1%

Family history of vitiligo Frequency Percentage

	 Positive 336 24%

	 Negative 1064 76%

Associated dermatological disorders Frequency Percentage

	 Alopecia areata 98 7%

	 Psoriasis 56 4%

	 None 1204 89%

Associated systemic disorders Frequency Percentage

	 Type 1 diabetes 84 6%

	 Thyroid disease 140 10%

	 Systemic lupus erythematosus 84 6%

	 Rheumatoid arthritis 56 4%

	 None 1036 74%

ANA Frequency Percentage

	 ≥1:160 (positive) 462 33%

	 <1:40 (negative) 938 67%

ANA: antinuclear antibodies.
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A weak positive correlation was found between ANA 

and age group, sex, and disease duration (χ² = 1.85, p = 0.397- 

χ² = 0.043, p = 0.512, and χ² = 2.307, p = 0.316, respectively). 

A highly significant positive correlation was found between fa-

mily history of vitiligo and ANA positivity (χ² = 56.388, p < 

0.0001). Among patients with a family history of vitiligo, 69.7% 

were positive for ANA, compared to 30.3% of patients with no 

family history of the disease. A weak positive correlation was 

found between ANA and associated dermatological disorders 

(χ² = 1.580, p = 0.110). A highly significant positive correla-

tion was found between ANA and associated systemic disorders 

(χ² = 50.758, p < 0.0001) due to all patients (100%) with type 

1 DM. TD was the most frequent among patients positive for 

ANA (30.3%), followed by type 1 DM and SLE (18.2%), and 

RA (12.1%) (Figure 1).

A weak positive correlation was observed between ANA 

values and different types of vitiligo. Negative ANA <1:40 was 

more frequent across all types of vitiligo except universalis (Table 2).

A weak positive correlation was found between ANA 

values and types of vitiligo (χ² = 14.573, p = 0.951). The acrofa-

cial (NSV) and generalized (NSV) forms were the most frequent 

types of vitiligo in relation to ANA levels (Table 3).

A weak positive correlation was observed between VASI 

scores, VIDA scores, and ANA values (Table 4).

DISCUSSION
Vitiligo is a dermatological disorder characterized by 

melanocytic abnormalities that result in depigmentation of the 

skin, mucous membranes, and hair. Although vitiligo can de-

velop at any age and in any ethnic group, it usually manifests 

before the age of thirty. The onset of vitiligo has been linked to 

a number of etiological factors, including the immune, neurolo-

gical, and endocrine mechanisms, environmental exposures, and 

genetics. Although vitiligo and autoimmune diseases can coexist, 

these associations do not always result in depigmentation.
9

The present study included 1400 patients with vitiligo 

ranging in age from 3 to 55 years (mean, 24.7 years), consistent 

with other reports. In one study of 246 vitiligo cases, the average 

age was 25.9 years, while another reported a mean age of 34.5 

years for 69 patients with vitiligo. Moreover, in a study of 74 

patients with vitiligo, age ranged from 5 to 68 years (mean, 31.5 

years), similar to the findings of the present study.
10Figure 1: Correlation between antinuclear antibodies (ANA) and demographic 

characteristics of the study patients 
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In this study, 322 patients were male (23%), while 1078 

(77%) were female. Morales-Sánchez et al. (2017) report that 

among 150 patients with vitiligo recruited for their study, 103 

(68.7%) were women and 47 (31.3%) were men.
11

 In contrast, 

Dégboé et al. (2017) had more males (131; 53.3%) affected than 

females (115; 46.7%).
12 

The number of female patients with viti-

ligo may be higher because women notice changes in appearan-

ce and approach doctors sooner than men; in addition, because 

of social stigma, younger women tend to report the condition 

earlier due to matrimonial concerns.
13

Duration of vitiligo in this study ranged from 1 to 10 

years, most commonly 1 to 3 years (84%). Taneja et al. (2021) 

report durations of 2 to 4 years, very similar to the results of 

the present study; the small difference may be due to the larger 

number of patients (200 cases).
14

Table 2: Correlation between ANA groups and types of vitiligo
Type of vitiligo

Variable
Acrofacial 

(NSV) = 448

Generalized 

(NSV) = 910

Focal 

(NSV) = 70

Universalis 

(NSV) = 14

Mucosal 

(NSV) = 28

Segmental 

(SV) = 56 X² p

ANA N % N % N % % N % N %

Negative 

(<1:40) 
182 56.5 602 66.2 70 100.0 0 0.0 28 100.0 56 100.0

8.611 0.126

Positive 

(≥1:160)
140 43.5 308 33.8 0 0.0 14 100.0 0 0.0 0 0.0

ANA: antinuclear antibodies.

Table 3: Correlation between ANA values and types of vitiligo

ANA 

Type of 

vitiligo

ANA

1:160 

(homogenous 

pattern)

1:320 

(homogenous 

pattern)

1:640 

(homogenous 

pattern)

<1:40

1:320 

(speckled 

pattern)

1:640 

(speckled 

pattern)

N % N % N % N % N % N % X² P

Acrofacial 

(NSV)
84 26.1 14 4.3 28 8.7 182 56.5 14 4.3 0 0.0 14.854 0.951

Focal (NSV) 0 0.0 0 0.0 0 0.0 70 100.0 0 0.0 0 0.0

Generalized 

(NSV)
126 13.8 56 6.2 42 4.6 602 66.2 56 6.2 28 3.1

Universalis 

(NSV)
14 100.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0

Mucosal 

(NSV)
0 0.0 0 0.0 0 0.0 28 100.0 0 0.0 0 0.0

Segmental 

(SV)
0 0.0 0 0.0 0 0.0 56 100.0 0 0.0 0 0.0

Total 224 16.0 70 5.0 70 5.0 938 67.0 70 5.0 28 2.0

ANA: antinuclear antibodies.

Table 4: Correlation between VASI and VIDA scores and ANA levels

Variable

VASI

From 0 to 1.9 From 2 to 6.9 From 7 to 13 X² P

ANA N % N % N %

4.854 0.901Negative (<1:40) 70 100.0 238 62.9 630 66.2

Positive (≥1:160) 0 0.0 140 37.1 322 33.8

Variable

VIDA

From -1 to 0 From 1 to 2 From 3 to 4 X² P

ANA N % N % N %

15.668 0.110Negative (<1:40) 182 100.0 476 72.3 280 50.0

Positive (≥1:160) 0 0.0 182 27.7 280 50.0

VASI: Vitiligo Area Scoring Index; VIDA: Vitiligo Disease Activity Score; ANA: antinuclear antibodies. 
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A positive family history of vitiligo was present in 24% 

of cases in the present study, while 76% of cases had no family 

history. Alenizi et al. (2014) report that 18% of patients had a po-

sitive family history of vitiligo; with the small difference possibly 

explained by the difference in sample size (the present study 

included 1400 patients, Alenizi et al. had 74).
15

In terms of dermatological disorders associated with vi-

tiligo, AA was found in 7% of patients and psoriasis in 4%, while 

83% had none. Barbulescu et al. (2020) report that vitiligo and 

AA are common autoimmune conditions characterized by whi-

te spots on the skin and bald spots on the scalp.
16

 A retrospective 

study of 1098 patients with vitiligo found AA to be the most 

common autoimmune disease associated with vitiligo.
17

Associated systemic disorders found in the present study 

included type 1 DM (6%), TD (10%), SLE (6%), and RA (4%). 

The large-scale cross-sectional study by Choi et al. (2017) fou-

nd that 86,210 patients with vitiligo were at an increased risk 

of SLE.
18

 In a descriptive cross-sectional study, 7.79% of 154 

patients with vitiligo also had psoriasis.
19

 In line with the results 

of the present study, Percivalle et al. (2009) report that among 

712 patients with vitiligo, only 3% had associated psoriasis.
20 

In a 

10-year retrospective study involving 3280 patients, Sheth et al. 

(2013) showed that comorbid autoimmune conditions occur in 

approximately 23% of patients with vitiligo, including TD, RA, 

inflammatory bowel disease (IBD), SLE, and type 1 DM.
21

Several studies have suggested vitiligo is associated with 

various other autoimmune diseases, including thyroid condi-

tions, AA, type 1 DM, pernicious anemia, and RA. Among these, 

thyroid disorders were frequent among patients with vitiligo.
21,22

The prevalence of positivity for antinuclear antibodies 

(ANA) in the present study was 33%. The findings are consistent 

with those reported by Chaiyabutr et al. (2020) in their study 

of 85 Thai patients with vitiligo, where ANA prevalence was 

35.3%. That study concluded that the positive speckled ANA 

pattern was the most common, while the homogenous pattern 

ANA was the most common in the present study.
23 

ANA posi-

tivity was higher in females (75.8%) than males (24.2%); in line 

with those reported by Chaiyabutr et al. (2020), who concluded 

that female gender was a factor associated with ANA positivity 

(90%).
23

There was no statistically significant correlation between 

age group and ANA positivity; patients aged 3 to 17 years had 

the highest positivity for ANA (39.4%), followed by those aged 

18 to 30 years (33.3%). These findings are in line with the report 

by Chaiyabutr et al. (2020), who concluded that “ANA-positi-

ve was not associated with age but associated with the female 

gender.”
23

Kroon et al. (2013) found no correlation between pre-

sence of antibodies and recent disease activity or other clinical 

characteristics such as age, sex, extension, and duration of vitili-

go; likewise, the present study found no significant correlation 

between ANA positivity and disease duration.
24

 There was a sig-

nificant correlation between ANA positivity and family history 

of vitiligo; the same finding was reported by Lin X et al. (2011).
25

 

A positive correlation was found between ANA positivity and 

associated dermatological disorders such as AA and psoriasis, in 

line with the findings reported by Garg et al. (2015).
26 

There was 

a significant correlation between ANA positivity and associated 

systemic disorders for all patients with type 1 DM, TD, SLE, and 

RA, in line with the findings of Chivu et al. (2022).
9
 Kanani et 

al. (2023) concluded that there is a significant association bet-

ween vitiligo and other autoimmune diseases.

The identification and characterization of antinuclear 

autoantibodies in patients with vitiligo are vital indicators that 

support the findings of previous research indicating vitiligo is an 

autoimmune disease and may help pave the way for determining 

the potential incidence of other autoimmune conditions.
27 

The 

present study found a weak positive correlation between ANA 

positivity and VASI scores, with 37.1% and 33.8% ANA-positive 

for VASI scores from 2 to 7 and for more than 7 to 13, respecti-

vely; similar to the findings of Chivu et al. (2022).
9
 There was a 

weak positive correlation between ANA positivity and different 

types of vitiligo, with 35% for the acrofacial (NSV) form and 

33.8% for the generalized (NSV) form. This is in line with the 

findings of Ekhlas et al. (2023),
27

 but higher than the findings of 

Kasumagic-Halilovic et al. (2013),
28

 who detected ANA in 17% 

of patients with vitiligo; the difference may be due to the larger 

sample size in the present study.

CONCLUSION
The present study reported a significant prevalence of 

antinuclear antibodies in patients with vitiligo. Therefore, to 

enable early detection and timely interventions, screening for 

autoimmune diseases among patients with vitiligo is recommen-

ded. Vitiligo should be considered a systemic rather than a skin 

disease.

Recommendations

1.	 Dermatologists should routinely screen for anti-

-thyroid and antinuclear antibodies in patients with vitiligo, es-

pecially those with a family history of autoimmune disease.

2.	 For better outcomes, encourage a multidisciplinary 

approach, involving dermatologists, endocrinologists, and rheu-

matologists, to optimize care for patients with vitiligo with au-

toimmune markers.

3.	 Educate patients about the potential link between 

autoimmune markers and vitiligo, stressing the importance of 

regular monitoring and management of autoimmune condi-

tions. l



Surg Cosmet Dermatol. 2025;17:e20250432.

7

AUTHOR’S CONTRIBUTION:  

Rasha Aoun   
  
 0009-0008-3863-4275

Approval of the final version of the manuscript, Acquisition, analysis and interpretation of data, Effective participation in the conduct of the study.

Dalia Hossam   
 
  0000-0001-9806-1714

Approval of the final version of the manuscript, Effective participation in the conduct of the study, Intellectual participation in the propaedeutic 

and/or therapeutic approach to the cases studied, Critical review of the literature.

Ahmed Sadek   
 
  0000-0002-1603-2790

Approval of the final version of the manuscript, Effective participation in the conduct of the study, Intellectual participation in the propaedeutic 

and/or therapeutic approach to the cases studied, Critical review of the literature.

Shaimaa Farouk   
  
0000-0003-2415-2511

Statistical analysis, Approval of the final version of the manuscript, Conception and design of the study, Preparation and writing of the manuscript, 

Acquisition, analysis and interpretation of data, Effective participation in the conduct of the study, Intellectual participation in the propaedeutic 

and/or therapeutic approach to the cases studied, Critical review of the literature, Critical revision of the manuscript.

REFERENCES:
1.	 Joge RR, Kathane PU, Joshi SH. Vitiligo: a narrative review. Cureus. 

2022;14(9):e29307.
2.	 Zhang Y, Cai Y, Shi M, Jiang S, Cui S, Wu Y, et al. The prevalence of vitiligo: a meta-

-analysis. PloS one. 2016;11(9):e0163806.
3.	 Al Hammadi A, Castro CCS, Parmar NV, Ubogui J, Hatatah N, Ahmed HM, Llamado 

L. Prevalence and burden of vitiligo in Africa, the Middle East and Latin America. 
Skin Health and Disease. 2024;4(1):e317.

4.	 Al-Shammari SA, Alotaibi HM, Assiri MA, Altokhais MI, Alotaibi MS, Alkhowai-
led MS. Quality of life in vitiligo patients in central Saudi Arabia. Saudi Med J. 
2021;42(6):682-7.

5.	 Ezzedine K, Lim HW, Suzuki TA, Katayama I, Hamzavi I, Lan CC, et al. Revised clas-
sification/nomenclature of vitiligo and related issues: the Vitiligo Global Issues 
Consensus Conference. Pigment Cell Melanoma Res. 2012;25(3):E1-13.

6.	 Kemp EH, Waterman EA, Weetman AP. Autoimmune aspects of vitiligo. Au-
toimmunity. 2001;34(1):65-77.

7.	 Dwivedi M, Kemp EH, Laddha NC, Mansuri MS, Weetman AP, Begum R. Regulatory 
T cells in vitiligo: implications for pathogenesis and therapeutics. Autoimmunity 
Rev. 2015;14(1):49-56.

8.	 Alkhateeb A, Fain PR, Thody A, Bennett DC, Spritz RA. Epidemiology of vitiligo 
and associated autoimmune diseases in caucasian probands and their families. 
Pigment Cell Res. 2003;16(3):208-14.

9.	 Chivu AM, Bălășescu E, Pandia LD, Nedelcu RI, Brînzea A, Turcu G, et al. Vitiligo—
thyroid disease association: when, in whom, and why should it be suspected? a 
systematic review. J Personal Med. 2022;12(12):2048.

10.	 Rashed L, Hay RA, Mahmoud R, Hasan N, Zahra A, Fayez S. Association of angio-
tensin-converting enzyme (ace) gene polymorphism with inflammation and cel-
lular cytotoxicity in vitiligo patients. PloS one. 2015;10(7):e0132915.

11.	 Morales-Sánchez MA, Vargas-Salinas M, Peralta-Pedrero ML, Olguín-García MG, 
Jurado-Santa Cruz F. Impact of vitiligo on quality of life. Actas Dermosifiliogr. 
2017;108(7):637-42.

12.	 Dégboé B, Atadokpèdé F, Saka B, Adégbidi H, Koudoukpo C, Yédomon H, do 
Ango‐ Padonou F. Vitiligo on black skin: epidemiological and clinical aspects in 
dermatology, Cotonou (Benin). Int J Dermatol. 2017;56(1):92-6.

13.	 Vora RV, Patel BB, Chaudhary AH, Mehta MJ, Pilani AP. A clinical study of vitiligo in 
a rural set up of Gujarat. Indian J Community Med. 2014;39(3):143-6.

14.	 Taneja N, Sreenivas V, Sahni K, Gupta V, Ramam M. Disease stability in segmental 
and non-segmental vitiligo. Indian Dermatol Online J. 2022;13(1):60-3.

15.	 Alenizi DA. Consanguinity pattern and heritability of vitiligo in Arar, Saudi Arabia. 
J Family Community Med. 2014;21(1):13-6.

16.	 Barbulescu CC, Goldstein NB, Roop DR, Norris DA, Birlea SA. Harnessing the po-
wer of regenerative therapy for vitiligo and alopecia areata. J Invest Dermatol. 
2020;140(1):29-37.

17.	 Gill L, Zarbo A, Isedeh P, Jacobsen G, Lim HW, Hamzavi I. Comorbid autoimmune 
diseases in patients with vitiligo: a cross-sectional study. J Am Acad Dermatol. 
2016;74(2):295-302.

18.	 Choi CW, Eun SH, Choi KH, Bae JM. Increased risk of comorbid rheumatic di-
sorders in vitiligo patients: a nationwide population‐based study. J Dermatol. 
2017;44(8):909-13.

19.	 Yazdanpanah MJ, Banihashemi M, Pezeshkpoor F, Moradifar M, Feli S, Esmaeili 
H. Evaluation between association of psoriasis and vitiligo. J Cutan Med Surg. 
2015;19(2):140-3. 

20.	 Percivalle S, Piccinno R, Caccialanza M. Concurrence of vitiligo and psoriasis: a 
simple coincidence? Clin Exp Dermatol. 2009;34(1):90-1.

21.	 Sheth VM, Guo Y, Qureshi AA. Comorbidities associated with vitiligo: a ten-year 
retrospective study. Dermatology. 2014;227(4):311-5.

22.	 McLeod DS, Cooper DS. The incidence and prevalence of thyroid autoimmunity. 
Endocrine. 2012;42(2):252-65.

23.	 Chaiyabutr C, Wongpraparut C, Charoenpipatsin N, Pruksaeakanan C, Silpa‐archa 
N. The necessity of antinuclear antibody investigation in pre‐phototherapy viti-
ligo patients: a retrospective study. Photodermatol Photoimmunol Photomed. 
2020;36(5):373-7.

24.	 Kroon MW, Kemp EH, Wind BS, Krebbers G, Bos JD, Gawkrodger DJ, et al. Mela-
nocyte antigen‐specific antibodies cannot be used as markers for recent disease 
activity in patients with vitiligo. J Eur Acad Dermatol Venereol. 2013;27(9):1172-5.

25.	 Lin X, Tian H, Xianmin M. Possible roles of B lymphocyte activating factor of 
the tumour necrosis factor family in vitiligo autoimmunity. Med Hypotheses. 
2011;76(3):339-42.

26.	 Garg S, Mahajan VK, Mehta KS, Chauhan PS, Gupta M, Yadav RS, et al. Vitiligo and 
associated disorders including autoimmune diseases: a prospective study of 200 
Indian patients. Pigment Internatinal. 2015;2(2):91-6.

27.	 Kanani E, Issa A, Al-Ahmadi K. Evaluation of autoimmune biomarkers in vitiligo 
patients’ serum. J Population Ther Clin Pharmacol. 2023;30(2):283-90.

28.	 Kasumagic-Halilovic E, Ovcina-Kurtovic N, Jukic T, Karamehic J, Begovic B, Samar-
dzic S. Vitiligo and autoimmunity. Med Arch. 2013;67(2):91.

https://orcid.org/orcid-search/search?searchQuery=0009-0008-3863-4275
https://orcid.org/orcid-search/search?searchQuery=0000-0001-9806-1714
https://orcid.org/orcid-search/search?searchQuery=0000-0002-1603-2790
https://orcid.org/orcid-search/search?searchQuery=0000-0003-2415-2511

