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ABSTRACT
Introduction: The relationship between cardiovascular disease, insulin resistance and vitili-
go has been evaluated in studies. However, there is still no consensus on the subject. 
Objectives: To evaluate the relationship between insulin resistance and vitiligo, in addition to 
the prevalence of risk factors for cardiovascular disease, in adults with vitiligo when compared 
to the control group. 
Methods: Cross-sectional study with a control group. A convenience sample of conse-
cutive patients aged 14 years and over was used. Patients and controls were assessed with 
laboratory tests and anthropometric measurements. The LAP, HOMA-IR, and HOMAβ 
indices were calculated. 
Results: We included 130 patients, 73 with a diagnosis of vitiligo and 57 controls. There 
were no significant differences between groups when LAP, HOMA-IR, and HOMAβ were 
evaluated. Among the risk factors for cardiovascular disease, systolic blood pressure was sig-
nificantly higher in patients with vitiligo.
Conclusions: There was no higher prevalence of insulin resistance among patients with 
vitiligo. Regarding the risk factors for cardiovascular diseases, only systolic blood pressure 
was higher in patients with vitiligo. Further studies are needed to elucidate the prevalence 
of insulin resistance and cardiovascular risk factors in patients with vitiligo.
Keywords: Vitiligo; Skin diseases, Metabolism; Metabolic diseases; Insulin resistance

RESU MO
Introdução: A relação entre doença cardiovascular, resistência à insulina e vitiligo tem sido avaliada em 
estudos. No entanto, ainda não há consenso sobre o assunto. 
Objetivos: Avaliar a relação entre resistência à insulina e vitiligo, além da prevalência de fatores de 
risco para doença cardiovascular em adultos com vitiligo quando comparados ao grupo controle. 
Métodos: Estudo transversal com grupo controle. Foi utilizada uma amostra de conveniência de 
pacientes consecutivos com 14 anos ou mais. Pacientes e controles foram investigados com exames 
laboratoriais e medidas antropométricas. Foram calculados os índices LAP, HOMA-IR, e HOMAβ. 
Resultados: Foram incluídos 130 pacientes, 73 com diagnóstico de vitiligo e 57 controles. Não houve 
diferença significativa entre os grupos quando avaliadas as medidas do LAP, HOMA-IR, e HOMAβ. 
Dentre os fatores de risco para doença cardiovascular, a pressão arterial sistólica foi significativamente 
maior nos pacientes com vitiligo. 
Conclusões: Não foi observada maior prevalência de resistência à insulina entre pacientes com vitiligo. 
Quanto aos fatores de risco para doenças cardiovasculares, apenas a pressão arterial sistólica foi maior 
nos pacientes com vitiligo. Novos estudos são necessários para elucidar a prevalência de resistência à 
insulina e fatores de risco cardiovascular em pacientes com vitiligo.
Palavras-Chave: Vitiligo; Doenças metabólicas; Doenças da pele, Metabolismo; Resistência  
à insulina
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INTRODUCTION 
Vitiligo is an acquired multifactorial disease that is char-

acterized by the appearance of macromolecules and achromatic 
spots on the skin and mucous membranes due to the disap-
pearance of melanocytes in the affected areas.1 According to 
data from regional studies worldwide, its prevalence can vary 
from 0.06% to 2.28% in adults and from 0 to 2.1% in children.2 
Studies show an increased prevalence of autoimmune diseases 
in vitiligo patients, such as Hashimoto’s thyroiditis, type 1 dia-
betes mellitus, Addison’s disease, alopecia areata, and pernicious 
anemia, among others.3,4 In addition to these associations, the 
relationship between cardiovascular disease, insulin resistance 
(IR) and vitiligo has been studied. Some studies suggest a higher 
prevalence of type 2 diabetes in patients with vitiligo;5 the only 
study that related the disease with IR, comparing patients with 
controls, found a higher prevalence of IR among patients with 
vitiligo.6 However, another study that assessed diagnostic crite-
ria for metabolic syndrome found a better metabolic profile in 
patients with vitiligo. Therefore, there is no consensus on the 
subject to date.7 

The dysfunction of β-cells and IR are interrelated met-
abolic abnormalities in the etiology of type 2 diabetes mellitus 
(T2DM). IR is characterized by target cells failure to respond 
to normal levels of circulating insulin, resulting in compensatory 
hyperinsulinemia in an attempt to obtain an adequate physiolog-
ical response. Due to the association between IR and endothe-
lial dysfunction, an initial step for the atherosclerosis process, the 
disease has been considered as an independent predictor of car-
diovascular disease.8 The hyperinsulinemic-euglycemic clamp is 
the gold standard for evaluating IR, but difficult to perform. The 
Homeostasis Model Assessment Insulin Resistance (HOMA-IR) 
and Homeostasis Model Assessment β-Cell Function (HOMAβ) 
methods, which measure the functional capacity of β-pancreatic 
cells, were validated for the diagnosis of IR against the gold stan-
dard, supporting its use in epidemiological studies.8,9 

LAP (lipid accumulation product) is a central lipids accu-
mulation index based on a combination of waist circumference 
(WC) and triglycerides (TG). It was created to describe how an 
individual altered the path of abdominal waist growth and serum 
triglyceride levels in the Third National Health and Nutrition 
Examination Survey (NHANES III). The calculation formula 
includes the minimum WC values used to define specific points 
according to the patient’s gender (65cm and 58cm for men and 
women, respectively). Current literature suggests a strong associ-
ation between the lipid accumulation product (LAP) and meta-
bolic syndrome.10,11,12 

The objective of this study was to assess the relationship 
between IR and vitiligo by the HOMA-IR, HOMAβ and LAP 
methods, as well as to evaluate the cardiovascular risk factors in 
adults with vitiligo when compared with the control group.

METHODS
The sample size calculation was performed aiming to 

find a four times higher difference in the HOMA-IR variable 
than that found in the study by Karadag et al.,6 which was 0.3, 

with a standard deviation of 2.6 in the cases and 1.2 in the con-
trols. Considering a power of 80%, and a significance level of 5%, 
a total sample size of 110 subjects was reached, with 55 in each 
group. The program WinPepi, version 11.43 was used. 

A cross-sectional study with the control group was con-
ducted. We used a convenience sample of cases and controls with 
consecutive 14 years or more of patients in the Dermatology 
Outpatient Clinic of the Hospital de Clínicas de Porto Alegre. 
Patients with psoriasis, diabetes and using immunosuppressive 
drugs were excluded. Patients and controls were investigated 
with laboratory tests including insulin, C-peptide, fasting glyce-
mia (FG), total cholesterol (TC), high-density lipoprotein cho-
lesterol (HDL), low-density lipoprotein cholesterol (LDL), and 
triglycerides (TG). Anamnesis and physical examination were 
performed, measuring waist circumference (WC), hip (HC), 
weight, height, and blood pressure (BP). From these data, HO-
MA-IR, HOMAβ, LAP indexes and waist-hip ratio (WC/HC) 
were calculated. The HOMAβ index was calculated by the for-
mula (FG (mg/dL)) x (insulin (µUI/mL))/22.5, and HOMA-IR 
by the formula (20 x insulin (µUI/mL) mg/dL) - 3.5).13 

The LAP index was calculated using the formula: 
(WC(cm) - 65) x (TG concentration (mmol/l)) for men, and 
(WC(cm) – 58) x (TG concentration (mmol/l)) for women.12 
The statistical analysis was performed in the SPSS 18.0 program. 
The categorical variables were compared by the chi-square test 
or Fisher’s exact test. The quantitative variables with symmetrical 
distribution were compared between the groups by Student’s 
t-test and described with mean ± standard deviation. Those with 
asymmetric distribution were compared by the Mann-Whitney 
test and described with median and interquartile range.

Covariance analysis (ANCOVA) was used to adjust the 
difference in the outcomes for potential confounding factors: 
age, BMI, dyslipidemia, hypertension, smoking, alcohol con-
sumption, and antihypertensive use. A significance level of 5% 
was considered. The study was approved by the institution’s eth-
ics committee, and patients signed an informed consent.

RESULTS 
A total of 130 patients were included, 73 with diagnosis 

of vitiligo and 57 controls; 65% of the patients were women in 
the vitiligo group and 70% in the control group. The mean age 
in the vitiligo group was 43 years, and 49 years in the control 
group (p=0.04). There was no statistical difference between the 
groups when gender, BMI, weight, hypertension diagnosis or an-
tihypertensive use, cardiopathy, dyslipidemia, alcohol consump-
tion or current smoking were assessed (Table 1). There were no 
significant differences between groups when LAP, HOMA-IR, 
HOMAβ, insulin, and C-peptide measures were compared, even 
when the variables were controlled for potential confounding 
factors. The groups were also not statistically different when the 
waist-hip ratio, HDL, LDL, LDL/HDL ratio, and TG were as-
sessed. Mean systolic BP was significantly higher in the vitiligo 
group when compared with controls (124.57 ± 18.01 mmHg 
versus 121.19 ± 18.5 mmHg; p=0.01). The glycemia levels were 
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higher in the vitiligo group than in the control group (92.04 ± 
10.01mg/dL versus 90.73 ± 9.92mg / dL), but without statistical 
significance (p = 0.07) (Table 2).

DISCUSSION 
Different from our results, the only controlled study in 

adults with vitiligo that assessed IR, published by Karadag et al., 
found significantly higher insulin resistance among vitiligo pa-

tients. This study evaluated 96 individuals, 57 patients with vitil-
igo and 39 individuals in the control group, all with similar age 
and body mass index. In fasting, insulin, C-peptide, glucose, CT, 
TG, LDL, HDL, and BP were collected. IR was calculated using 
the HOMA-IR assessment method. Patients with vitiligo had 
significantly higher levels of HOMA-IR, insulin, and C-peptide.6 
In our study, higher levels of insulin, C-peptide, and HOMA-IR 
were also found in the vitiligo group, but without statistical sig-
nificance. It is not known, however, whether these differences in 
insulin levels between the groups found in these studies actually 
have any clinical impact, posing a greater risk of progression to 
T2DM or cardiovascular events. Longitudinal studies and larger 
sample sizes are needed to elucidate this question.

As in our study, the systolic blood pressure of patients 
with vitiligo was higher in comparison with the patients of the 
control group in the study cited above.6 

The controlled study that addressed the prevalence of di-
agnostic criteria for metabolic syndrome in adult patients with 
vitiligo, published by Rodríguez-Martín et al., found a better met-
abolic profile in patients with vitiligo. It included 105 patients 
with vitiligo and 95 in the control group and found a lower prev-
alence of altered levels of triglycerides and abdominal circumfer-
ence in patients with vitiligo.7 Also, there was a lower prevalence 
of altered levels of HDL in the vitiligo group, unlike the Karadag 
study, which found lower levels of HDL and a higher LDL/HDL 
ratio in patients with vitiligo.6 The authors believe that this find-
ing may have an enzymatic basis that results in a negative associa-
tion between vitiligo and cardiovascular risk factors.7 

The biological hypotheses used to explain the probable 
relationship between vitiligo, insulin resistance, and risk factors 
for cardiovascular disease are based on the likely dysfunction in 
the antioxidant mechanism of vitiligo patients.14 Studies have 
shown a tendency to low activity of enzymatic and non-enzy-
matic antioxidants, such as catalase, glutathione peroxidase, and 
vitamin E, in patients with vitiligo, possibly increasing H2 O2 
toxicity in affected tissues.15,16 However, some studies found no 
difference in these markers when comparing vitiligo patients 
and controls.17,18 The melanocytes production in adipose tissue 
would act as a protective factor against oxidative stress in this 
tissue, which could lead to greater oxidative stress in the adipose 
tissue of individuals with vitiligo, according to the study.19 An-
other study found high levels of homocysteinemia in patients 
with vitiligo, which could be related to increased cardiovascular 
risk, according to authors.20 However, the real influence of these 
markers on systemic oxidative stress is questioned, since to date 
the clinical studies have had conflicting results. As a limitation of 
the study, we can cite the cross-sectional design. To date, there 
are no studies with another design.

CONCLUSIONS 
Our results showed no difference between groups when 

assessed for IR. Among the risk factors for cardiovascular diseas-
es, only systolic BP was higher in the vitiligo group. Therefore, 
we cannot affirm that patients with vitiligo present a poorer 
metabolic profile or higher IR when compared with controls. 
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Table 1: Demographic data of vitiligo patients and controls

Vitiligo (n=73) Controls  (n=57) p

Women, n (%) 48 (65,8%) 40 (70,2%) 0.72

Age, mean ± SD, years 43.00±17.82 79.35±17.71 0.04

Weight, mean ± SD, kg 72.61±17.12 73.19±14.59 0.84

Body Mass Index, mean 
± SD

27.00±5.45 27.16±4.75 0.86

Hypertension, n (%) 21 (28.8%) 17 (29.8%) 1

Use of antihypertensive, 
n (%)

20 (22.3%) 14 (24.6%) 0.95

Dyslipidemia, n (%) 9 (12.3%) 6 (10.7%) 0.99

Heart disease, n (%) 2 (2.3%) 5 (9.1%) 0.15

Smoking, n (%) 11 (15.1%) 10 (17.9 %) 0.32

Alcohol consumption, n (%) 6 (8.2%) 7(12.5%) 0.71

Table 2: Comparison between anthropometric measures and exams 
between vitiligo patients and controls

Vitiligo (n=73)1 Controls  (n=57)1 p*

Waist/hip ratio 0.85(±0.09) 0.85 (±0.06) 0.99

Systolic BP (mmHg) 124.57(±18.01) 121.19 (±18.50) 0.01

Diastolic BP (mmHg) 76.61(±11.14) 74.50 (±8.25) 0.11

Glycemia (mg/dL) 92.04 (±11.01) 90.73 (±9.92) 0.07

Total cholesterol (mg/dL) 194.28 (±41.36) 203.07 (±46.68) 0.63

HDL cholesterol (mg/dL) 49.58 (±14.15) 49.91 (±12.33) 0.92

LDL cholesterol (mg/dL) 122.04 (±32.72) 129.65 (±43.59) 0.51

LDL/HDL ratio 2.61 (±0.88) 2.75(±1.17) 0.56

Triglycerides (mg/dL) 95.0(76.5-130.5) 99.0(76.5-143.0) 0.94

Insulin (μU/mL) 10.56 (7.55-16.23) 9.71 (7.24-15.70) 0.43

C-peptide (ng/mL) 1.46(1.18-2.21) 1.45(1.12-2.13) 0.51

HOMA IR 2.47(1.68-3.71) 2.11(1.64-3.66) 0.27

HOMA beta 156.16(101.16-211.13) 137.7(101.87-237.27) 0.49

LAP 2787(1395-4278) 3038(1675-4648) 0.8

1. Quantitative variables with symmetrical distribution: mean ± standard deviation, asymmetric distri-

bution: median and interquartile range.

* Control for variables of BMI, alcohol consumption, smoking, dyslipidemia, hypertension, age and 

antihypertensive use.

SD: standard deviation



Further studies are needed to evaluate the relationship between 
vitiligo, IR, and cardiovascular risk in order to elucidate the im-
portance of these factors in the evolution of the disease, which 
is of great relevance for the clinical management of patients. l
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