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Abstract
Background: Recently, the abnormal  presence of thyroglobulin antibody (TG-Ab) and thyroid peroxidase antibody (TPO-Ab) has been 
reported in vitiligo patients, but presence of TG-Ab and TPO-Ab in patients of different ages and gender, and its association with vitiligo 
and thyroid autoimmunity has rarely been reported. The aim of our research was to determine whether vitiligo was associated with 
thyroid autoimmunity and figure out its relationship with age and gender. Materials and Methods: We analyzed TG-Ab, TPO-Ab in age 
and gender matched 87 vitiligo patients and 90 healthy controls, the patients of vitiligo who were positive for the presence of TG-Ab 
and TPO‑Ab were followed up to confirm autoimmune thyroid disease subsequently. Results: Results showed that the frequencies of 
TG‑Ab (23.0%, 20/87) positivity and TPO‑AB (24.1%, 21/87) in vitiligo patients were significantly higher than that in healthy controls 
(P < 0.05). Moreover, The positivity for of TG-Ab and TPO-Ab was higher in 11-20-year age group and 21-40-year age group than that 
in age matched healthy controls. We found female patients with vitiligo had  higher positive frequencies of TG-Ab and TPO-Ab than 
healthy female controls. (34.1% vs. 8.8% and 34.1% vs. 11.1%, P = 0.000 and P = 0.011). When 20 patients with TG-Ab and TPO-Ab 
positivity were followed up for three monthes, 14 of them (70%) were diagnosed as having autoimmune thyroid disease compared with 
age-matched healthy controls (16.7%, χ2 = 5.4, P = 0.02). Conclusion: TG-Ab and TPO-Ab are likely to be found in female teenagers 
with vitiligo, and are relevant with respect to subsequent development autoimmune thyroid disease.
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Focus on Vitiligo

What was known?
1.  Vitiligo is a systemic autoimmune disease due to the loss of melanocytes 

from the epidermis.
2.  Thyroid functional disorders and autoimmune thyroid diseases are related to 

vitiligo and may present in the form of of hyperthyroidism or hypothyroidism.

Introduction
Vitiligo is a depigmenting disorder characterized by 
the loss of melanocytes from the cutaneous epidermis 
with a complex presentation, therapy, and etiology,[1,2] 
The incidence worldwide is approximately around 
0.5-2%.[3] Although, the etiopathogenesis of the 
disease remains unpredictable, thyroid dysfunction and 
autoimmunity might be associated with it.[4] Till now, many 
studies have reported that thyroid functional disorders and 
autoimmune thyroid diseases are related to vitiligo in the 
pattern of hyperthyroidism or hypothyroidism.[5-7] Iacovelli 
et al.,[8] have found an elevated incidence of thyroid 
dysfunction in pediatric patients with non-segmental 
vitiligo. Zetting et al.,[9] suggested that autoimmune thyroid 
disease (AITD) was the most frequent autoimmune disease 
associated with vitiligo. Kasumagic-Halilovic et al.,[10] also 
demonstrated that the titers of antithyroid autoantibodies 
significantly increased in vitiligo patients in comparison to 
healthy subjects.

Many previous studies have been undertaken to study the 
possibility of vitiligo associated with other autoimmune or 
endocrine diseases.[7-12] As vitiligo usually occurs before the 

development of thyroid disease, it may be advantageous 
to screen thyroid function and autoimmune antibodies 
in all vitiligo patients.[13] Anti-thyroid antibodies are the 
secondary immune response markers which can reflect the 
damage to thyroid function. What is more, positivity for 
thyroid globulin antibody (TG-Ab) and thyroid peroxidase 
antibody (TPO-Ab) are important diagnostic criteria for 
AITD, most of which are polyclonal IgG antibodies.[14] 
Therefore, the presence of TG-Ab and TPO-Ab are major 
markers for thyroid autoimmunity and by monitoring 
TG-Ab and TPO-Ab, we can understand the characteristics 
and extent of AITD.[15] Thus, it seems plausible to screen 
for thyroid antibodies in vitiligo patients.[16,17]

Thus, by measuring the levels of the anti-thyroid antibodies, 
the aim of our study was to determine whether vitiligo is 
associated with autoimmune thyroid diseases, and further 
illustrate the pathogenesis of vitiligo.

Materials and Methods
Participants
This study was carried out according to the Helsinki 
guidelines. An informed consent was taken from  all 
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patients participating in the study, and the protocol was 
approved by the research ethics committee of the Second 
Xiangya Hospital of Central South University. A total 
of 87 patients with vitiligo (44 males and 43 females), 
including 77 vulgaris and 10 segmental with an average 
age of 32.9 (range 4-49) years and the median duration 
of 2 years (range 0-27 years), were randomly selected 
from patients diagnosed at the Second Xiangya Hospital 
of Central South University from Jan 2006 to Oct 2007. 
Another, 90 healthy individuals age and sex-matched 
with the vitiligo patients (43 males, 47 females, mean 
age 33.2 years, range 5-71 years) were also enrolled in 
this study as healthy control subjects, who had no family 
history of vitiligo and other autoimmune diseases. When 
the participants were classified according to thyroid 
volume, there were 80.5% of normal ones, 17.2% of first 
degree of swelling, and 2.3% of second degree of swelling 
in the patients with vitiligo, while 78.9%, 17.8% and 3.3% 
in healthy control subjects, respectively.

FT3, FT4, TSH, TG‑Ab and TPO‑Ab assay
Serum anti-thyroid autoantibodies (TG-Ab and TPO-Ab) 
and thyroid hormones Free T3 (FT3), free T4(FT4) and 
thyroid stimulating hormone (TSH) were assayed by 
chemiluminescence (Bayer AG, Leverkusen, Germany). 
The cutoff values of positivity for TG-Ab and TPO-Ab 
were 60 IU/ml. The normal range for FT3, FT4, and TSH 
were 3.5-6.5 pg/ml, 11.5-23.2 pmol/L, 0.35-5.5 pmol/L, 
respectively.

Thyroid ultrasonography together with physical 
examination was performed to check thyroid volume which 
can be divided into I, II and III degrees swelling. The 
diagnosis of autoimmune thyroid disease was according to 
endocrinology by Eryuan et al.[18]

Statistical analysis
Results are shown as mean ± SD. The unpaired t‑test was 
used for normally distributed data. The difference between 
classified variables was tested using Chi‑square test or 
Fishers exact test, if the expected number of subjects in 
any cell was less than 5. P values less than 0.05 were 
considered significant.

Results
Thyroid parameters alteration in vitiligo patients 
and healthy controls
The occurence of TG-Ab and TPO-Ab was higher in vitiligo 
patients than in control subjects (χ2 = 9.4 and 8.9, P = 0.002 
and 0.003). The TSH levels were significantly higher in 
vitiligo patients than in control subjects (P = 0.045). The 
FT3 and FT4 levels were also slightly higher in the vitiligo 
patients. What is more, patients with positive TG-Ab and 
TPO-Ab had vitiligo vulgaris. Among 13 vitiligo patients 
with elevated TSH, 12 (92.3%) were the patients with vitiligo 
vulgaris and 1 (7.6%) had segmental vitiligo [Table 1].

TG‑Ab and TPO‑Ab distribution in vitiligo patients 
and healthy controls
According to the age, the vitiligo patients and healthy 
controls were divided into five subgroups (<11 years, 
11-20 years, 21-40 years, 41-60 years and > 60 years, 
respectively). The proportions in vitiligo patients were 
12.7%, 17.2%, 33.3%, 25.3% and 11.5% and the 
corresponding were 12.2%, 17.8%, 33.3%, 26.7% and 
10.0% in healthy controls.

In 11-20 years and 21-40 years subgroups of vitiligo 
patients, the positive frequencies of TG-Ab and TPO-Ab 
were significantly higher than the corresponding subgroups 
of healthy controls (χ2 = 5.7 and 7.4, both P < 0.05). Further 
analysis showed that among vitiligo patients, the positive 
frequencies of TG-Ab and TPO-Ab in 11-20 years age 
subgroup was significantly higher compared to < 11 years, 
41-60 years and > 60 years subgroups (÷2 = 5.3 and 6.7,11.2 
and 13.5,4.7 and 6.0, all P < 0.05). The positive frequency 
of TG‑Ab in 21‑40 years age subgroup was significantly 
higher than 41‑60 years and > 60 years (χ2 = 7.2 and 4.5, 
both P < 0.05), while positive frequency of TPO-Ab was 
significantly higher than 41‑60 years subgroup (χ2 = 7.2, 
P < 0.05) in vitiligo patients. As to the presence of 
TG-Ab and TPO-Ab, there was no difference neither 
between 11-20 years and 21-40 years subgroups in vitiligo 
patients nor among different age subgroups in healthy 
controls. Besides, the positive frequencies of TG-Ab and 
TPO‑Ab in female vitiligo patients were significantly 
higher than female healthy controls (χ2 = 7.1 and 9.4, both 
P < 0.05) [Table 2].

Clinical diagnosis
Twenty vitiligo patients and six healthy subjects with 
positive TPO-Ab and TG-Ab were followed-up every 
3 month for 3 years. We found that 14 cases (70%) of vitiligo 
patients had been diagnosed with autoimmune thyroid 
disease after an average 2.5 years (2.5 ± 0.5 years). Among 
them, except for 1 Graves’ disease, the other 13 patients 
were Hashimoto’s thyroiditis. Only 1 male (16.7%) was 
diagnosed as Hashimoto’s thyroiditis (HT) in 6 healthy 
subjects. There was significant difference between the two 
groups (χ2 = 5.4, P = 0.02). Among 66 cases of vitiligo 
patients and 83 cases of healthy subjects with negative 
TG-Ab and TPO-Ab, only 2 subjects were diagnosed with 
subclinical hypothyroidism (one was male vitiligo patient, 
another was female healthy subject).

Table 1: Comparison of altered thyroid parameters 
between vitiligo and control groups

Groups Case Positive 
of TG‑Ab 

(%)

Positive 
of TPO‑Ab 

(%)

FT3 
(pmol/L)

FT4 
(pmol/L)

TSH 
(pmol/L)

Control 90 6.7 7.8 4.2±1.7 16.3±3.7 2.4±1.2
Vitiligo 87 23.0** 24.1** 4.4±1.9 16.8±4.2 3.4±2.4*
Compared with control group, *P<0.05, **P<0.01
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Discussion
Vitiligo is a systemic autoimmune disease due to the 
loss of melanocytes from the epidermis. Nowadays, 
autoimmunity is considered to be a major etiological 
factor. And the presence of the TG-Ab and TPO-Ab not 
only sustained autoimmune inflammation, but it also might 
be the key factor for several autoimmune diseases with 
chronic features.[15] Thus, it is of no doubt that there is a 
close relationship between the serum TG-Ab and TPO-Ab 
concentrations and chronic thyroid inflammation.

Our study confirmed previous findings that the differences 
in terms of serum thyroid parameters between vitiligo 
patients and healthy controls did exist. We found that the 
occurence of TG‑Ab and TPO‑Ab were signficantly higher 
in vitiligo patients compared to the healthy subjects, and all 
of the patients positive for TG-Ab and TPO-Ab had vitiligo 
vulgaris. In this study, the presence of TG-Ab and TPO-Ab 
in different gender and age subgroups of vitiligo patients 
and in sex and age matched healthy controls was also were 
analyzed. The TG‑Ab and TPO‑Ab were significantly higher 
in female vitiligo patients compared to female controls. 
We found that compared to healthy controls, the presence 
of TG-Ab and TPO-Ab were higher in 11-20 years and 
21-40 years age group. In addition, the highest positivity 
of these two antibodies was in 11-20 years age group of 
vitiligo patients, which was consistent with other studies. 
However, we did not find the increased ocurrence of 
TG-Ab and TPO-Ab in < 10 years age groups, which was 
potentially attributable to the vitiligo patients enrolled in 
the different studies, and can be  explained by the diversity 
of ethnic groups.

In order to compare the thyroid function of vitiligo patients 
and healthy controls, we test FT3, FT4 and TSH. Compared 
to total T3 and total T4, FT3 and FT4 could be unaffected  
on serum thyroid-binding globulin (TBG) which can directly 
reflect the thyroid function and have better sensitivity 
and specificity.[15] We found that TSH level was slightly 
higher in vitiligo patients, which indicated a mild damage. 
Furthermore, in subsequent clinical follow-up, we found that 
around 70% TG-Ab and TPO-Ab positive vitiligo patients 
were diagnosed as having autoimmune thyroid diseases at 
average 2.5 years. Besides one case of Grave’s disease, the 
rest had Hashimoto’s thyroiditis, which was consistent with 
previous elevated TSH level in vitiligo patients.

Vitiligo is frequently associated with other autoimmune 
diseases, particularly autoimmune thyroid diseases 
including Hashimoto’s thyroiditis and Graves’ disease, 
rheumatoid arthritis, type 1 diabetes, psoriasis, pernicious 
anemia, systemic lupus erythematosus, Addison’s 
disease, and alopecia areata. This indicates the presence 
of genetically determined susceptibility to not only 
vitiligo but also to other autoimmune disorders.[19] The 
association between vitiligo and thyroid autoimmunity 
may be explained by the presence of a genetic 
background of shared susceptibility. As T-cell mediate 
autoimmune diseases, Graves’ disease and Hashimoto’s 
thyroiditis have lymphocytic infiltration in the thyroid 
parenchyma.[20] Similarly, skin biopsies from vitiligo 
patients show dermal and epidermal lymphocytic 
infiltrate, consisting of activated T‑cells, which are 
thought to cause melanocyte destruction. Studies have 
also identified immunogenetic associations with vitiligo 
and autoimmune thyroid diseases. Vitiligo is associated 
with HLA-DR4, and thyroid disease is associated 
with Class 1 and Class II HLA including HLA-DR.[21] 
Graves’ disease has been associated with HLA-DR3.
[22] In comparison, Hashimoto’s thyroiditis has not had 
a consistent HLA-association, but HLA-DR has been 
ocassionally associated. Therefore, vitiligo and AITD are 
closely associated epidemiologically, and it is likely that, 
as additional susceptibility genes are identified for both 
of these autoimmune diseases, many will be shared in 
common, leading to a convergence of shared autoimmune 
susceptibility genes, as well as sets of specific genes and 
ultimately environmental triggers that determine disease 
specificity and onset.

Our study indicates a potential risk of autoimmune thyroid 
disease in vitiligo patients. For young patients with vitiligo 
vulgaris, especially females screening for TG-Ab and 
TPO-Ab is of importance for early diagnosis and treatment 
of autoimmune thyroid diseases.

Young female patients with vitiligo have higher positivity 
of TG-Ab and TPO-Ab, and have a trend towards 
developing autoimmune thyroid disease.

Table 2: TG‑Ab and TPO‑Ab distribution of the vitiligo and control groups
Groups <10 years 

(%)
11‑20 years 

(%)
21‑40 years 

(%)
41‑60 years 

(%)
>61 years 

(%)
Male 
(%)

Female 
(%)

Positive of TG-Ab in healthy group 9.1 12.5 10.0 0 0 4.7 8.5
Positive of TG-Ab in vitiligo group 9.1 53.3* 34.5* 5.0 0 11.6 34.1***
Positive of TPO-Ab in healthy group 9.1 12.5 10.0 4.0 0 4.7 10.6
Positive of TPO-Ab in vitiligo group 9.1 53.3* 34.5* 5.0 11.1 14.0 34.1*
Compared with control group, *P<0.05, ***P<0.001

What is new?
The female teenagers with vitiligo tend to have autoimmune thyroid disease, 
and screening TG-Ab and TPO-Ab in young vitiligo patients is of importance 
for early diagnosis and treatment of autoimmune thyroid diseases.
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