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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%, x> = 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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What was known? development of thyroid disease, it may be advantageous

1. Vitiligo is a systemic autoimmune disease due to the loss of melanocytes to screen thyroid function and autoimmune antibodies
from the epidermis. . ‘e . [13] ;- . . .

2. Thyroid functional disorders and autoimmune thyroid diseases are related to in all le.lgo patlents. Anti therld ?ntlbOdles are the
vitiligo and may present in the form of of hyperthyroidism or hypothyroidism. 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
Vitiligo is a depigmenting disorder characterized by  AITD, most of which are polyclonal IgG antibodies.!!
the loss of melanocytes from the cutaneous epidermis  Therefore, the presence of TG-Ab and TPO-Ab are major
with a complex presentation, therapy, and etiology,!"? markers for thyroid autoimmunity and by monitoring
The incidence worldwide is approximately around  TG-Ab and TPO-Ab, we can understand the characteristics
0.5-2%.31  Although, the etiopathogenesis of the and extent of AITD.I'™ Thus, it seems plausible to screen
disease remains unpredictable, thyroid dysfunction and  for thyroid antibodies in vitiligo patients.!'*!7]
autoimmunity might be associated with it. 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.57 Tacovelli
et al.® have found an elevated incidence of thyroid
dysfunction in pediatric patients with non-segmental Materials and Methods
vitiligo. Zetting et al.,””! suggested that autoimmune thyroid
disease (AITD) was the most frequent autoimmune disease
associated with vitiligo. Kasumagic-Halilovic et al,l'” also  This study was carried out according to the Helsinki
demonstrated that the titers of antithyroid autoantibodies guidelines. An informed consent was taken from all
significantly increased in vitiligo patients in comparison to

healthy subjects. — .
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Many previous studies have been undertaken to study the Quick Response Code:
possibility of vitiligo associated with other autoimmune or
endocrine diseases.”"'?! As vitiligo usually occurs before the

Introduction

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.
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Website: www.e-ijd.org

Address for correspondence: Prof. Zhiju Qing, Department of Clinical
Laboratory, 2" Xiangya Hospital, Central South University, Changsha,
Hunan, China. E-mail: gingzhiju0l@yahoo.cn

DOI: 10.4103/0019-5154.135485

357 Indian Journal of Dermatology 2014; 59(4)



Yang, et al.: TG-Ab and TPO-Ab association with vitiligo

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.'®

Statistical analysis

Results are shown as mean + SD. The unpaired #-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 (x> = 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].
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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%, 253% 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 (> = 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 (x> = 7.2 and 4.5,
both P < 0.05), while positive frequency of TPO-Ab was
significantly higher than 41-60 years subgroup (> = 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 (y*> = 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 (x> = 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  Positive FT3 FT4 TSH
of TG-Ab of TPO-Ab (pmol/L) (pmol/L) (pmol/L)

(%) (%)
Control 90 6.7 7.8 42417 163+£3.7 24+1.2
Vitiligo 87 23.0%* 241" 44419 16.8+4.2 34+2.4*

Compared with control group, *P<0.05, **P<0.01
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Table 2: TG-Ab and TPO-AD 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-AD in vitiligo group 9.1 53.3*% 34.5% 5.0 0 11.6 34, 1#**
Positive of TPO-AD 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

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.'> 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-ADb 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.’” 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.
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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.!'” 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.? 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.2!
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-AD 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.

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.

Indian Journal of Dermatology 2014; 59(4)



Yang, et al.: TG-Ab and TPO-Ab association with vitiligo

References 13. Sehgal VN, Srivastava G. Vitiligo: Auto-immunity and immune
o responses. Int J Dermatol 2006;45:583-90.
L. 16(2)7\/ %(:65 232 gf6lt711§go. J Am Acad Dermatol 1998;38 (5 Pt 1): 14. Yang Y, Lin X, Fu W, Luo X, Kang K. An approach to the
R - correlation between vitiligo and autoimmune thyroiditis in
2. Boissy RE, Nordlund JJ. Vitiligo: Current medical and scientific Chinese children. Clin ExpgDermatol 2010,35,706_10y
3 Zriiirsttari)dn;g. g I.tal ]l))]:rrn;:oldVenAereoBl 201t1t;1]‘;6C:69_S75:t RA 15. Radetti G, Gottardi E, Bona G, Corrias A, Salardi S, Loche S;
. atee , Fain , Thody A, Benne , Spritz . Studv G for Thvroid Di £ th . .
S . . ) y Group for Thyroid Diseases of the Italian Society for
Epldemlolqu of vitiligo and aSS.OClated. gutmmm une diseases Pediatric Endocrinology and Diabetes (SIEDP/ISPED). The
in Caucasian probands and their families. PigmentCellRes. . . . R e .
2003:16:208_14 natural history of euthyroid Hashimoto’s thyroiditis in children.
4 K ’ EH W t- EA Weet AP. Auoi s of J Pediatr 2006;149:827-32.
’ vifirl?p o A;ltOi?Il:lrllqu?ir;y 201)1,;:2?_ r;7 - AULOIMMUNE aspects o 16. Carle A, Laurberg P, Knudsen N, Perrild H, Ovesen L,
5 Abafm-i A Al Harthi F. Al ’Baéamil.{ Al Assaf S. Zouman A Rasmussen LB, et al. Thyroid peroxidase and thyroglobulin
' ’ L " ’ . ) to-antibodi i tient ith ly di d Tt
Arfin M, et al. Association of HLA loci alleles and antigens in Eu 00?}? ;o(i)dilser; Aﬁmiﬂﬁﬁi ;VOIO 6'33‘?9/731 5 Oslagnose ove
Saudi patients with vitiligo. Arch Dermatol Res 2006;298:347-52. Yoty - nunity <B96.55" o
6. Hegedis L, Heidenheim M, Gervil M, Hijalgrim H 17. Shong YK, Kim JA. Vitiligo in autoimmune thyroid disease.
Hoier-Madsen M. High frequency of thyroid dysfunction in T?lyrmdology 199_1;3:89_91' ) ,
patients with vitiligo. Acta Derm Venereol 1994;74:120-3. 18. Liao EY. Endocrinology. Beijing, China: People’s Health Press;
7. Shriya D, Mariette D’S, Devinder MT, Reddy KS, Zachariah BB. 2901' p. 614-47. ) )
High frequencyof thyroid dysfunction in Indian patients with 19. Oiso N, Suzuki T, Fukai K, Katayama I, Kawada A.

vitiligo. Indian J Dermatol 2003;48:68-72. Nonsegmental vitiligo and autoimmune mechanism. Dermatol

8. Tacovelli P, Sinagra JL, Vidolin AP, Marenda S, Capitanio B, Res Pract 2011;2011:518090.

Leone G, et al. Relevance of thyroiditis and of other autoimmune 20. Neerja P. Correspondence: A study on cutaneous manifestations
diseases in children with vitiligo. Dermatology 2005;210:26-30. of thyroid disease. Indian J Dermatol 2012;57:247-8.

9. Zettinig G, Tanew A, Fischer G, Mayr W, Dudczak R, Weissel M. 21. Jin Y, Mailloux CM, Gowan K, Riccardi SL, LaBerge G,
Autoimmune diseases in vitiligo: Do anti-nuclear antibodies Bennett DC, et al. NALP1 in vitiligo-associated multiple
decrease thyroid volume? Clin Exp Immunol 2003;131:347-54. autoimmune disease. N Engl J Med 2007;356:1216-25.

10. Kasumagic-Halilovic E, Prohic A, Begovic B, 22. Kraiem Z, Newfield RS. Graves’ disease in childhood. J Pediatr
Ovcina-Kurtovic N. Association between Vitiligo and Thyroid Endocrinol Metab 2001;14:229-43.

Autoimmunity. J Thyroid Res 2011;2011:938257.
11. Gopal KV, RamaRao GR, Kumar YH, Appa Rao MV, Vasudev P,

Srikant. Vitiligo: A part of a systemic autoimmune process. H°"IV to citehthislagtir:le: Yin% Y, ':1“";‘1”9 % Yan )é Qing ZB ?i”ic"ﬂ
: 216D analysis of thyroglobulin antibody and thyroid peroxidase antibody an
Indlfm J Dermatol Venere(')l Leprol 2097’73’162 5 . their association with vitiligo. Indian J Dermatol 2014;59:357-60.
12. Sedighe M, Gholamhossein G. Thyroid dysfunction and thyroid
antibodies in Tranian patients with vitiligo. Indian J Dermatol Received: March, 2012. Accepted: August, 2012.
2008:53:9-11. Source of support: Nil, Conflict of Interest: Nil.

New features on the journal’'s website

Optimized content for mobile and hand-held devices

HTML pages have been optimized of mobile and other hand-held devices (such as iPad, Kindle, iPod) for faster browsing speed.

Click on [Mobile Full text] from Table of Contents page.

This is simple HTML version for faster download on mobiles (if viewed on desktop, it will be automatically redirected to full HTML version)

E-Pub for hand-held devices

EPUB is an open e-hook standard recommended by The International Digital Publishing Forum which is designed for reflowable content i.e. the
text display can be optimized for a particular display device.

Click on [EPub] from Table of Contents page.

There are various e-Pub readers such as for Windows: Digital Editions, OS X: Calibre/Bookworm, iPhone/iPod Touch/iPad: Stanza, and Linux:
Calibre/Bookworm.

E-Book for desktop

One can also see the entire issue as printed here in a ‘flip book” version on desktops.
Links are available from Current Issue as well as Archives pages.

Clickon @ View as eBook

Indian Journal of Dermatology 2014; 59(4) 360



