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Background: Metabolic syndrome (MetS) has been observed in patients with vitiligo. Literature
suggests that there is some link between vitiligo and MetS. Autoimmunity, oxidative stress, and
decreased number of melanocytes are involved in its pathogenesis. Aims and Objectives: This
study aimed to assess MetS in patients of vitiligo, its association with different types of
vitiligo, age of patients, and duration of vitiligo. Materials and Methods: We enrolled 62
vitiligo patients who met inclusion criteria in this cross-sectional study from August 1, 2020
to July 31, 2021. Detailed history, physical examination, and blood investigations were done
in all patients and NCEP ATP Il criteria were used for diagnosis of MetS. Results: Mean age
of participants was 35.98 +15.48 years; M: F: was 1:2.3. MetS was observed in 12.9%
vitiligo patients. Advancing age and non-segmental vitiligo were significantly associated with
MetS (P<0.05). Conclusion: Vitiligo is a condition which may affect individual at any age
and carries risk of developing MetS in the future. In our study, MetS is observed in 12.9%
patients with vitiligo. Early identification of MetS and appropriate management of such
patients may help in reducing cardiovascular morbidity and mortality. Further prospective
studies required to establish relation between vitiligo and MetS.
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INTRODUCTION cosmetic disfigurement and thus has been associated with

psychological upset.®
Vitiligo is an acquired autoimmune skin disorder in which

loss of pigmentary cells in the epidermis, resulting in well-
defined macules (with scalloping borders) to near-total
depigmentation of skin.'” Vitiligo affects approximately
1-2% of population worldwide irrespective of ethnicity
and race. Higher incidence of vitiligo is observed in
Indian subcontinent, Mexico and Japan.” Depending
on the morphology of clinical involvement, vitiligo
may be segmental or non-segmental whereas based
on activity of disease, it can be progressing or stable
disease. Further based on the extent of involvement,
vitiligo can be categorized as localized or generalized or
extensive.* Vitiligo lesions are well demarcated, peatly
white/depigmented, multiple shaped, and with convex
borders.” Although the disorder is progressive, vitiligo
does not results in restriction of work capacity but causing

Metabolic syndrome (MetS) is characterized by multiple
metabolic abnormalities which include obesity, hypertension,
insulin resistance, and atherogenic dyslipidemia. The
syndrome is associated with higher risk of developing
cardiovascular disease.” MetS has adverse impact not
only on health of an affected individual but also on the
health-care system. Early diagnosis and management are
important modality of management in case of MetS as
lifestyle and risk factor modification, and specific therapy
has shown to have benefit in the management of MetS.?
The literature suggest that there is a link between vitiligo
and MetS. Oxidative stress is involved in the pathogenesis
of both the conditions vitiligo and MetS.” Another factor
which links vitiligo and MetS is that normally melanocytes
present in adipose tissue have anti-inflammatory effects
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resulting in reduce formation of reactive oxygen species."
Patients of vitiligo having reduced number of melanocytes
in the adipose tissue, so that melanogenesis is affected.
These decreased number of melanocytes have reduced
anti-inflammatory effects causing metabolic abnormalities
such as insulin resistance as well as dyslipidemia in these
patients.!

The present study was planned to assess association of
MetS in patients of vitiligo.

Aims and objectives

This study aimed to assess MetS in patients of vitiligo, its
association with different types of vitiligo, age of patients
and duration of vitiligo.

MATERIALS AND METHODS

A cross-sectional study was conducted at Department of
Medicine, Gandhi Medical College and associated Hamidia
Hospital, Bhopal during the study period of 1 year, that
is, from August 1, 2020 to July 31, 2021. After taking
permission from the Institutional Ethics Committee,
Gandhi Medical College, Bhopal, 62 patients were enrolled.
Patients with vitiligo of age range of 18-60 years and
willing to sign written consent were included whereas
vitiligo patients already on lipid lowering agent, antidiabetic
drugs were excluded from the study.

Sample size
Sample size was calculated using formula

- 4pq
dz

X
|

where,

p=Prevalence=4% according to Mahajan et al."?
g=1-prevalence

d=Allowable error which is 5%

4 x0.04 x0.96
n = >
(0.05)

n=061.4=062

Sociodemographic data were obtained from all enrolled
patients with. Further all the patients were undergone
detailed general as well as systemic examination. BMI was
calculated (using the formula weight in kg/height in m?).

Waist circumference was measured by measuring tape
which was located on the top of the right iliac crest
and placed horizontally around the abdomen without
compression to the skin. Blood pressure was taken in
sitting position once the patient is comfortable and
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mean average of three readings will be taken as actual
reading.

Investigations such as FBS and lipid profile were sent.

Vitiligo patients were classified in segmental and non-
segmental type according to the Vitiligo Global Issues
Consensus Conference® in 2011-2012.

The participants were screened for presence or absence
of MetS using the current (2005) National Cholesterol
Education Program Adult Treatment Panel 111 (ATP I1I)
guidelines. The following criteria were used:
o  Wiist citcumference 2102 cm for males and =88 cm
for females,
e Triglycerides 2150 mg/dL or on treatment,
HDL <40 mg/dL for males and <50 mg/dL for
females or on treatment,
Blood pressure 2130/85 mmHg ot on treatment, and
e FBS =100 mg/dL or on treatment.

The presence of any three of the five traits in the patient
was considered MetS.

Statistical analysis

Data were collected compiled using MS Excel and analyzed
using IBM SPSS software version 20. Categorical data
were expressed as frequency and percentage and numerical
data were expressed as mean and standard deviation.
Association of MetS with the vitiligo was assessed using
Chi-square test.

P<0.05 was considered statistically significant.

RESULTS

The present study was conducted on a total of 62 cases of
vitiligo with mean age of 35.98+15.48 years.

About 69.4% patients with vitiligo were females and only
30.6% patients were males. Female predominance was
observed for vitiligo with male: female ratio of 1:2.3.
Majority of cases had non-segmental vitiligo (54.8%),
of them 27.4% cases each had acrofacial and generalized
vitiligo, respectively.

Mean duration since diagnosis of vitiligo in patients with
vitiligo was 7.43£8.09 years and duration since diagnosis
in majority of cases was 1-5 years (38.7%). BMI was raised
in more than half of the cases, of them about 35.5% cases
were obese and 17.7% cases were overweight. About 8.1%
cases with vitiligo were underweight. Mean BMI of patients
with vitiligo was 23.491+3.27 kg/m?.
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Baseline variables Frequency Percentage
(n=62)
Age
<20 18 29
21-30 9 14.5
31-40 12 19.4
41-50 6 9.7
51-60 17 27.4
Sex
Male 19 30.6
Female 43 69.4
Type of vitiligo
Segmental 28 452
Non-segmental
Total 34 54.8
Acrofacial 17 274
Generalized 17 27.4
Duration
<1 12 19.4
1-5 24 38.7
5-10 15 24.2
210 11 17.7
BMI (kg/m?)
<18.5 Underweight 5 8.1
18.5-22.9 Normal 24 38.7
23-24.9 Overweight 11 17.7
>25 Obese 22 35.5
Age at onset (years)
<20 24 38.7
21-30 12 19.4
31-40 16 25.8
41-50 5 8.1
51-60 5 8.1
Taking treatment
Yes 45 72.6
No 17 27.4

Mean age at onset of vitiligo was 28.5£12.31 years. Age at
onset was <20 years in majority (38.7%) of cases followed
by 31—40 years of age (25.8%) and 21-30 years (19.4%).
About 72.6% cases were receiving treatment for vitiligo
in some form whereas about 27.4% cases were not on
medications (Table 1).

In present study, MetS observed in 8 (12.9%) cases of
vitiligo (Figure 1).

Table 2 reveals gender-wise distribution according to
various criteria of MetS. We observed significant difference
in fasting blood glucose (FBG), waist circumference, HDL,
and blood pressure between males and females (P<0.05)
(Table 2).

In the present study, MetS was significantly associated
with advancing age, non-segmental vitiligo (particularly
generalized), and prolonged duration of vitiligo (P<0.05)
(Table 3).

DISCUSSION

The present study aimed to assess MetS in patients with
vitiligo and to find its association with various factors.
A total of 62 patients of vitiligo were enrolled with mean
age of 35.981+15.48 years. MetS is a constellation of
several disorders such as insulin resistance[IR], obesity,
and altered lipid profile especially triglycerides and HDL
and raised blood pressure and FBG levels. All these
features significantly increase the risk of atherosclerosis,

Metabolic syndrome Total Male Female X2 P value

FBS (mg/dl)
<100 49 (79) 12 (63.2) 37 (86) 4.2 0.04
=100 13 (21) 7 (36.8) 6 (14)
Mean 91.0£17.4 96.5+24.3 88.6+12.9

WC (cm)
Normal 48 (77.4) 19 (100) 29 (67.4) 7.9 0.005
Raised 14 (22.6) 0(0) 14 (32.6)
Mean 86.2+6.8 89.2+6.4 84.9+6.7

Triglycerides (mg/dl)
<150 44 (71) 11 (57.9) 33 (76.7) 2.27 0.13
2150 18 (29) 8 (42.1) 10 (23.3)
Mean 124.7+33.8 127.2+44.2 123.5+28.6

HDL (mg/dl)
Normal 44 (71) 17 (89.5) 27 (62.8) 4.55 0.03
Low 18 (29) 2(10.5) 16 (37.2)
Mean 49.1+5.9 45.2+5.1 50.85.5

Blood pressure (mmHg)
Raised 19 (30.6) 10 (52.6) 9 (20.9) 6.23 0.013
Normal 43 (69.4) 9 (47.4) 34 (79.1)
SBP 116.4+18.4 124.3+20.7 112.8+16.3
DBP 76.2+9.5 80+10.1 74.5+8.8
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Metabolic syndrome P value
Yes (n=8) No (n=54)
Age (years)
<20 0(0) 18 (100) 0.001
21-30 0(0) 9 (100)
31-40 0(0) 12 (100)
41-50 0(0) 6 (100)
51-60 8 (47.1) 9 (52.9)
Mean 55.83+3.31 33.86+14.74
Sex
Male 3(15.8) 16 (84.2) 0.65
Female 5(11.6) 38 (88.4)
Type of vitiligo
Segmental 1(3.6) 27 (96.4) 0.045
Non-segmental
Total 7 (20.6) 27 (79.4)
Acrofacial 3(17.6) 14 (82.4)
Generalized 4 (23.5) 13 (76.5)
Duration of vitiligo (years)
<1 0(0) 12 (100) 0.001
1-5 1(4.2) 23 (95.8)
5-10 2(13.3) 13 (86.7)
210 5 (45.5) 6 (54.5)
Mean 17.83+11.32 6.32+6.92
Taking treatment
Yes 8(17.8) 37 (82.2) 0.06
No 0(0) 17 (100)
Age at onset of vitiligo
<20 0(0) 24 (100) 0.10
21-30 2(16.7) 10 (83.3)
31-40 3(18.8) 13 (81.2)
41-50 2 (40) 3 (60)
51-60 1(20) 4 (80)
Mean 38+11.89 27.54+12.01

diabetes, cardiovascular, and neurological complications
including cerebrovascular accident.® In our study, NCEP
ATP III was used for diagnosis of MetS.” Overall, in
our study, MetS was found in 12.9% cases of vitiligo.
The findings of our present study were concordant to
the findings of Salman and Abdulkareem in which the
observed prevalence of MetS in vitiligo patients was
documented as 23.6%."* Atas and Géniil, however, noted
MetS in higher proportions of cases with vitiligo (38.1%)
as compared to our present study." The difference
observed in proportions of MetS found between present
study and reference study can be attributed to difference
in prevalence of MetS or the risk factors of MetS between
the geographic region of the present and reference study
as the proportion of MetS in control group was also
high in the reference study. However Namazi et al.,”
observed higher prevalence of MetS (34.3%) as compared
to our study, which could be attributed to difference in
diagnostic criteria of MetS, our study used NCEP ATP
IIT criteria whereas reference study used NHLBI and
AHA guidelines.
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Figure 1: Distribution according to metabolic syndrome

In our present study, mean age of patients of vitiligo
with MetS was higher (55.8313.31 years), that is, all the
cases with MetS belonged to 51-60 years of age (p<0.05).
Furthermore, we observed that the risk of MetS increased
in patients with advancing age (P<0.05). These findings
were supported by the study of Namazi et al, where the
authors noted advancing age as an isolated predictor of
MetS on both univariate as well as multivariate analysis
(P<0.05)." Salman and Abdulkareem also observed
majority of cases with MetS in 5 decade (37.5%) and this
association was observed statistically significant (P<0.05)."

Vitiligo observed in almost equal proportions of male
and female gender.” However, in our study, female
preponderance for vitiligo was noted, about 69.4% cases
were females and only 30.6% were males possibly because
female patients often seek dermatology consultation due
to social stigma and cosmetic reasons. We observed no
statistically significant association of MetS with gender
(P>0.05). Atas and Gonil also found vitiligo in higher
proportion of females and no significant risk of MetS with
gender was observed in patients with vitiligo."* Namazi
et al., observed vitiligo in higher proportions of males
as compared to females, yet, they found no significant
difference of MetS in males as compared to females,
supporting the findings of our study.”

Vitiligo can be categorized as segmental or NSV (non-
segmental) depending on the clinical involvement.*
Segmental type of vitiligo mostly presents in younger
age group. In the present study, MetS was significantly
associated with non-segmental vitiligo, particularly
acrofacial as well as generalized vitiligo was associated with
high risk of developing MetS whereas generalized vitiligo
was associated with MetS (P<0.05). Our study findings
were concordant to the findings of Tanacan and Atakan in

171



Gourh, et al.: Study of metabolic syndrome in patients of Vitiligo

which MetS was observed in higher proportions of cases
of non-segmental vitiligo.'* Salman and Abdulkareem also
observed MetS in significantly increased proportions of
cases with generalized type (92.3%), followed by acrofacial
and least in segmental form (P<0.05).” In contrast to the
present study, Atas and Goniil observed disease activity
and segmental vitiligo as an important predictor of MetS."

As duration of vitiligo is an important factor which is
associated with progression of disease and its severity. In
our study, MetS was found significantly associated with
duration of vitiligo, that is, prolonged duration of vitiligo
was associated with MetS. Atas and G6ntl also observed
duration of vitiligo significantly associated with MetS (OR:
1.4; 95% CI: 1.1-2.0; P<0.05)." The findings of present
study were also supported by findings of Sharma et al.,'”
and Sallam et al.,'® in which MetS had been correlated
significantly with duration of vitiligo.

In our study, 72.6% cases were on medication for
management of vitiligo, which itself be the confounding
factor associated with MetS; however, we observed no
significant association of MetS with treatment of vitiligo
(P>0.05). Unlii and Tiirsen documented treatment with
immunosuppressive agents may be associated with MetS."

Limitations of the study

The study was conducted as an observational cross
sectional study with no comparative group due to ongoing
pandemic of covid 19.

CONCLUSION

Vitiligo is a condition which may affect individual at any
age and carries risk of developing MetS in the future.
In our study, metabolic syndrome is observed in 12.9%
patients with vitiligo. Early identification of MetS and
appropriate management of such patients may help in
reducing cardiovascular morbidity and mortality. Further
prospective studies required to establish relation between
vitiligo and MetS.

ACKNOWLEDGMENT

We would like to show our gratitude to the professor and
head Department of Dermatology Dr. Anna Alex for
sharing pearls of wisdom with us during the course of this
research, we also thank reviewers of AJMS for their insight.

REFERENCES

1. Mazzei Weiss ME. Vitiligo: To biopsy or not to biopsy? Cutis.
2020;105(4):189-190.

172

10.

1.

12.

13.

14.

Ahmed Jan N and Masood S. Vitiligo. In: StatPearls. Treasure
Island, FL: StatPearls Publishing; 2020. Available from: https://
www.ncbi.nim.nih.gov/books/NBK559149 [Last accessed on
2020 Aug 10].

Alikhan A, Felsten LM, Daly M and Petronic-Rosic V. Vitiligo:
A comprehensive overview part I. Introduction, epidemiology,
quality of life, diagnosis, differential diagnosis, associations,
histopathology, etiology, and work-up. J Am Acad Dermatol.
2011;65(3):473-491.

https://doi.org/10.1016/j.jaad.2010.11.061

Ezzedine K, Lim HW, Suzuki T, Katayama |, Hamzavi |, Lan CC,
et al. Revised classification/nomenclature of vitiligo and related
issues: The Vitiligo global issues consensus conference.
Pigment Cell Melanoma Res. 2012;25(3):E1-E3.

https://doi.org/10.1111/j.1755-148x.2012.00997 .x

de Baat C, Phoa KH, Zweers PG, Bolling MC, Rozema FR and
Vissink A. Medicaments and oral healthcare. Hyperpigmentation
of oral soft tissues due to afamelanotide. Ned Tijdschr
Tandheelkd. 2020;127(4):237-243.

https://doi.org/10.5177/ntvt.2020.04.19115

Das SK, Mazumdar PP, Chakraborty R, Majumdar TK and
Haldar B. Studies on vitiligo, I: Epidemiological profile in
Calcutta, India. Genet Epidemiol. 1985;2(1):71-78.

https://doi.org/10.1002/gepi.1370020107

Grundy SM, Hansen B, Smith SC Jr., Cleeman JI, Kahn RA and
Conference Participants. Clinical management of metabolic
syndrome: Report of the American Heart Association/National
Heart, Lung, and Blood Institute/American Diabetes Association
conference on scientific issues related to management.
Circulation. 2004;109(4):551-556.

https://doi.org/10.1161/01.¢ir.0000112379.88385.67

van der Pal KC, Koopman AD, Lakerveld J, van der Heijden AA,
Elders PJ, Beulens JW, et al. The association between multiple
sleep-related characteristics and the metabolic syndrome
in the general population: The New Hoorn study. Sleep Med.
2018;52:51-57.

https://doi.org/10.1016/j.sleep.2018.07.022

National Cholesterol Education Program (NCEP) Expert
Panel on Detection, Evaluation, and Treatment of High Blood
Cholesterol in Adults (Adult Treatment Panel Ill). Third report of
the national cholesterol education program (NCEP) expert panel
on detection, evaluation, and treatment of high blood cholesterol
in adults (Adult Treatment Panel lll) final report. Circulation.
2002;106(25):3143-3421.

https://doi.org/10.1161/circ.106.25.3143

Kadam DP, Suryakar AN, Ankush RD, Kadam CY and
Deshpande KH. Role of oxidative stress in various stages of
psoriasis. Indian J Clin Biochem. 2010;25(4):388-392.
https://doi.org/10.1007/s12291-010-0043-9

Page S, Chandhoke V and Baranova A. Melanin and
melanogenesis in adipose tissue: Possible mechanisms
for abating oxidative stress and inflammation? Obes Rev
2011;12(5):21-31.
https://doi.org/10.1111/j.1467-789x.2010.00773.x

Mahajan VK, Vashist S, Chauhan PS, Mehta Kl, Sharma V
and Sharma A. Clinico-epidemiological profile of patients with
Vitiligo: A retrospective study from a tertiary care center of North
India. Indian Dermatol Online J. 2019;10(1):38-44.
https://doi.org/10.4103/idoj.idoj_124_18

Salman HA and Abdulkareem SR. Metabolic syndrome in Iraqi
patients with Vitiligo. Am J Dermatol Venereol. 2020;9(3):43-46.

Atas H and Gonul M. Increased risk of metabolic syndrome in
patients with Vitiligo. Balkan Med J. 2017;34(3):219-225.

Asian Journal of Medical Sciences | Sep 2022 | Vol 13 | Issue 9



Gourh, et al.: Study of metabolic syndrome in patients of Vitiligo

https://doi.org/10.4274/balkanmed;.2016.1005 17. SharmaYK, Bansal P, Menon S and Prakash N. Metabolic syndrome

. . . : in vitiligo patients among a semi-urban Maharashtrian population:
15. Namazi ‘N, Amani M, Haghighatkhah ~HR, Noori E, A case control study. Diabetes Metab Syndr. 2017;11(1):S77-S80.

Abdollahimajd F. Increased risk of subclinical atherosclerosis ) )
https://doi.org/10.1016/j.dsx.2016.12.009

and metabolic syndrome in patients with vitiligo: Areal association

or a coincidence? Dermatol Ther. 2021;34(2):e14803. 18. Sallam M, Gaballah MA and Al-Harrass M. Metabolic syndrome
) in Egyptian patients with vitiligo: A case-control study. J Egypt
https://doi.org/10.1111/dth. 14803 Womens Dermatol Soc. 2017;14(2):100-105.

16. Tanacan E and Atakan N. Higher incidence of metabolic https://doi.org/10.1097/01.ewx.0000513078.01555.d6
syndrome components in Vitiligo patients: A prospective cross- 19. Unlii B and Tiirsen U. Autoimmune skin diseases and the
sectional study. An Bras Dermatol. 2020;95(2):165-172. metabolic syndrome. Clin Dermatol. 2018;36(1):67-71.
https://doi.org/10.1016/j.abd.2019.07.006 https://doi.org/10.1016/j.clindermatol.2017.09.012

Author’s Contributions:

VG- Interpreted the results, reviewed the literature, and manuscript preparations; AA- Concept and design of the study and prepared first draft of manuscript;
AD- Statistical analysis interpretation, preparation of manuscript, and revision of the manuscript; and SD- Coordination, interpretation of manuscript, and revision
of the manuscript.

Work attributed to:
Gandhi Medical College, Bhopal - 462 001, Madhya Pradesh, India.

ORCID ID:

Vishal Gourh- " https://orcid.org/0000-0001-9749-039X
Anita Arya- = https://orcid.org/0000-0002-6512-8318
Simmi Dube- ' https://orcid.org/0000-0003-0970-9844

Source of Funding: None, Conflicts of Interest: None.

Asian Journal of Medical Sciences | Sep 2022 | Vol 13 | Issue 9 173



