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Background: Vitiligo has been associated with multiple endocrine and immune conditions. Several laboratory tests
have been assessed in this disease with controversial results.
Objective: The aim of this study is to analyze the levels autoantibodies, basal glycaemia, vitamin B12, folic acid and

thyroid function and its association with the diagnosis and outcome of vitiligo patients through a case-control study.
Material and methods: This case-control study was performed on 196 consecutive patients with vitiligo referred to our

Dermatology Department. As a control group, 160 healthy individuals without vitiligo or known history of immunologic/
endocrine disease were included. Data were analyzed using the SPSS 17.0 statistical software package.
Results: Clinical, analytical and demographic data have been recorded. Our results showed that anti-thyroid peroxidase

antibody and anti-parietal gastric cell antibody could be useful laboratory markers in a subpopulation of vitiligo patients.
However, testing anti-nuclear antibody, anti-thyroglobulin antibody, folic acid and vitamin B12 seems to have limited
clinical implication and diagnostic relevance in our routine clinical practice.
Limitations: This study addressed a selected population of vitiligo patients in Spain and may not generalize to different

clinical settings or regions. The study of a wider sample would confirm these findings and allow a detailed analysis of the
above factors as a function of the clinical subtype of vitiligo.
Conclusion: We have determined the more efficient serological markers to order in vitiligo patients. Our findings

suggest that anti-thyroid peroxidase antibody and anti-parietal gastric cell could be useful tests for the characterization
of specific subpopulations of vitiligo patients in terms of severity and co-morbidity, so their determination could have a
prognostic value.

Introduction

Vitiligo is the most common pigmentary disorder, with a reported
prevalence of 0.1–4% worlwide1,2 Vitiligo has been associated with
multiple endocrine and immune conditions, such us diabetes,
thyroid disease or pernicious anemia (Table 1).3-14 Its etiology is still
unknown, although multiple hypotheses have been considered.
Three main pathogenesis mechanisms have been purposed: self-
destruction, neural and autoimmune.2-10 Nevertheless, vitiligo is
nowadays widely considered as an autoimmune disorder.9,10

However, mechanism of melanocyte disappearance has never
been clearly understood and cellular and humoral autoimmune
phenomena as primary events remains still unproven.3,8-10

Several laboratory tests have been described to be altered in this
disease, although results are controversial.3-7 Based on suggested
associations described in literature, we decided to evaluate the
presence of anti-nuclear antibody (ANA), anti-thyroid peroxidase
antibody (ATPO), anti-parietal gastric cell antibody (APGC),
anti-thyroglobulin antibody (ATG), glycaemia, vitamin B12, folic
acid, TSH (thyroid-stimulating hormone) and FT4 (Free T4) in
patients and controls.

Objective

The aim of this study was to determine the significance of specific
serological findings such as organ and non-organ specific auto-
antibodies, basal glycaemia, vitamin B12, folic acid and thyroid
function in diagnosis and outcome of vitiligo patients.

Material and Methods

One hundred and 90 six consecutive patients with vitiligo referred
to the Dermatology Department, University of La Laguna from
September 2003 to September 2007 were recruited for this study.
160 healthy individuals were included as a control group, All
recruitment and clinical assessments were conducted with written
informed consent, and with the explicit approval of our Institu-
tional Ethics Review Board. Patients were diagnosed both clini-
cally and by Wood’s lamp by a dermatologist and depigmenting
disorders other than vitiligo were excluded. They were not under
systemic steroid treatment when they were included in our study.
This study was done prior the consensus report of the Vitiligo
European Task Force,3 so clinical subtyping could not reflect the
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ute.currently accepted morphological definition. However, classifica-
tion of vitiligo used in this study was: segmental and non-
segmental (vulgaris, achrofacial, focal and universal, Table 2).
Data were analyzed using the SPSS 17.0 statistical software
package. Continuous variables were analyzed with the T-test, Chi
square, ANOVA or nonparametric test appropriately. p , 0.05
was considered statistically significant.

Results

Patients and control characteristics. Our study group included
196 patients (55.5% female, n = 109; 44.4% male, n = 87) with
vitiligo. Female to male ration was 1.2:1. Patients were aged from
3 to 74 y and the mean age was 36.18. Ethnicity of the patients
was recorded as follows: 98.4% were Caucasian, 1.0% were
Hispanic and 0.5% were Indian. 109 patients (55.5%) showed
active progression of vitiligo over the last year. The mean duration
of the disease was 9.18 y (Range: 1 mo-52 y). The age of onset of
the disease ranged from 1 to 70 y, with a mean age of 27.20 ±
17.48 y for females and 26.29 ± 18.06 y for males. In 81 cases
(41.3%) the onset was at 20 y or earlier. Clinical subtypes of
vitiligo presented in the sample are recorded in Table 2.
Differences in segmental and non-segmental vitiligo patients in
our sample are shown in Table 3.

Vitiligo extended less than 25% of body surface area (BSA) in
149 patients (76%) and more than 50% in 8 patients (4%).
Köebner phenomenon was observed in 100 patients (51.1%).
Positive family history (first or second degree affected relatives)
was found in 42.9% (n = 84) associated to an earlier age of onset
(p , 0.05). Additional dermatological and systemic conditions of
the patients are showed in Tables 1 and 3.

Control group included 160 healthy individuals (103 females
and 57 males). Mean age of the patients was 39.9 y (Range: 6–89).

Laboratory findings. No significant difference in thyroid hor-
mones between patients and controls could be found (p = 0.26).

However, thyroid alterations were more frequently seen among
patients compared with controls (Figs. 1 and 2).

Elevated basal glycaemia was found in 16 patients (8%) and
decreased serum levels of vitamin B12 and folic acid were seen in
5.1% (n = 10) and 9.7% (n = 19) of patients respectively. No
differences between patients and controls were observed in these
laboratory tests. However vitamin B12 serum levels were lower in
vitiligo group. No correlation between severity of vitiligo and
basal glucose, thyroid function, vitamin B12 and folic acid levels
could be observed in our study (p . 0.05).

ANA were positive in 18.3% of patients followed by ATPO
(15.5%) and APGC (14.4%). ATG was increased in 7.2%.
Positive auto-antibodies were more frequently observed among
females. No differences between ANA and ATG positivity was
seen in both groups (p . 0.05). Presence of ATPO and APGC
antibodies was significantly higher among vitiligo group
(p = 0.013 and 0.0057, respectively). Increased titers of ATPO
and APGC were related to severity of disease. Odds ratio for
presenting increased titers of ATPO in patients was 2.91
compared with controls [OR: 2.91; CI 95% (1.22–7.16)].

Table 1. More frequently associated diseases in our vitiligo patients (n = 196)

Associated diseases Frequency (%)

Allergic rhinitis 6.6

Alopecia areata 2.7

Anxiety disorder 21.6

Asthma 5.5

Atopic eczema 3.3

Chronic insomnia 33.3

Chronic Urticaria 2.7

Depression 11.1

Diabetes mellitus 8.3

Halo nevi 5

Pernicious anemia 2.8

Psoriasis 5

Rheumatoid arthritis 1.6

Thyroid disease 10.5

Table 2. clinical subtypes of vitiligo in the sample

Non-segmental (97%)

Subtype of vitiligo Frequency

Vulgaris/Generalized 78.6% (n = 154)

Lip-tip/Achrofacial 11.7% (n = 23)

Focal 4.1% (n = 8)

Universal 2.5% (n = 5)

Segmental Segmental 3.0% (n = 6)

Table 3. Clinical and analytical differences between segmental/non
segmental subtypes

Segmental Non-segmental Significance

Number of patients 6 190 p , 0.001

Gender 50% ♀ 55,74% ♀ p = 0.55

50% ♂ 45,74% ♂

Mean age 15.17 y 36.69 y p = 0.003

Mean age at onset 11.16 y 26.31 y p = 0.014

Köebner
phenomenom +

16.66% 52.29% p = 0.06

Extent of the disease
(Body surface area)

, 25%: 83.33%, 25%: 75.86% p = 0.65

25–50%:
16.66%

25–50%:
19.54%

. 50%: 4.5%

Decreased folic acid 16.66% 9.19% p = 0.39

Decreased vitamin
B12

0% 5.17% p = 0.56

Autoantibody
assessment

(Number of patients
with positivity)

ATG 0 ATG 14 p , 0.05

ATPO 1 ATPO 29

ANA 0 ANA 36

ACPG 0 ACPG 28

Positive family history 16.66% 43.67% p = 0.19
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Figure 1. Frequency of serologic altered values in patients (n = 196) and controls (n = 160). Comparison of serologic alterations between patient and
control groups (p values are shown in the table at the top of the bars; asterisks are shown when values are , 0.05).

Figure 2. Frequency of altered parameters in case (n = 196) and control group (n = 160) compared by sex. Statistically significant p values (, 0.05) are
shown with asterisk at the top of the bars: ATM and APGC levels between women belonging to vitiligo or control group showed significant differences
(*p = 0.014, **p = 0.002 respectively).
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Odds ratio for presenting APGC positivity in patients was 4.48
compared with controls [OR: 4.48; CI 95% (1.44–15.49)]. A
higher mean age and a later onset of the disease was found in
patients with positive APGC (p, 0.05). More than 75% affected
BSA was seen in 7.4% of patients with elevated APGC compared
with 2.1% in patients with negative APGC (p = 0.019).

An increased frequency of diabetes among male patients with
elevated APGC titers compared with females with the same
characteristics was found. This finding was also observed in males
with positive ATPO.

Discussion

Vitiligo is an acquired disorder characterized by progressive,
patchy loss of pigmentation from skin, overlying hair and
mucosa.1,2 Several theories on vitiligo etiopathogenesis have been
purposed. Stress, accumulation of toxic compounds, infection,
autoimmunity, mutations, altered cellular environment and
impaired melanocyte migration and/or proliferation may all
contribute to vitiligo etiopathogenesis in varying proportions.1-10

Positive family history has been reported in the literature in
8–36%.11-14 In addition, it is considered as a poor prognostic
factor. In our study, 42.8% of patients reported a family history
of vitiligo but no correlation with the extent of the disease
could be observed (p = 0.26). However, an earlier age of onset
was demonstrated in patients with affected relatives. To our
knowledge, this is the highest rate of positive family history
published so far. It could be explained by the different ethnic
backgrounds of the assessed population and geographical isolation
of our region.

Consistent with literature, a high frequency of thyroid disease,
diabetes, psoriasis, alopecia areata and pernicious anemia was
found in our patients (Table 1). This finding may support an
immunological basis for vitiligo.

Several reports showing an increased frequency of organ-
specific antibodies in vitiligo patients when compared with
controls have been reported.9-14 Although relationship between
vitiligo and thyroid autoimmunity has already been studied,
there still exists a debate about this association.9,10,14 Consistent

with literature, thyroid alterations were more frequently seen in
our patients than in controls. However no significant difference
was observed. Very few studies evaluating blood levels of folic
acid and vitamin B12 in patients with vitiligo have been
reported.2,3 In this study, no differences in vitamin levels between
patients and controls could be found. Relationship between basal
glucose levels, thyroid function, vitamin B12 and folic acid and
the severity of vitiligo (measured by BSA) was not significant in
our study (p . 0.05). However, thyroid function screening has
been recommended in vitiligo patients in recent studies.9

Clinical differences between our patients with high and normal
titers of ATPO and ACPG (higher prevalence of diabetes mellitus,
more severe disease) could indicate that vitiligo may not be a
single disease with a single underlying mechanism, but most likely
could be a group of conditions with similar clinical presentation.
This is further substantiated by the existence of different forms of
vitiligo and its relation with several autoimmune/endocrinologic
conditions.4-14

Our data also suggest that ATPO and APGC may be linked
to the pathogenesis of vitiligo-associated autoimmune process,
although the role in autoimmunity remains unclear. Clinically,
these laboratory tests may be helpful to identify patients who
display a more severe course of the disease. Furthermore, our
results showed that the assessment of ATPO and APGC might
be helpful to identify those male patients at risk of developing
diabetes mellitus. However, serum levels of folic acid, vitamin
B12, ANA, ATG and thyroid function do not appear to play a
role in the pathogenesis of vitiligo. For this reason, sub-typing of
ANA, ATG and these vitamins seems to have limited clinical
implication in our routine clinical practice.

These data not only support an autoimmune mechanism in
the parthenogenesis of vitiligo, like other recent works,9,10 but
also highlight the important genetic component of the condition
in this specific Spanish population. An optimal approach to
vitiligo patients should rely on an understanding of the patho-
physiology and an early recognition of underlying disorders.
However, the question still remains whether autoimmunity might
arise as a secondary phenomenon following melanocyte destruc-
tion in this condition.
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