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ABSTRACT

Background: Melanocyte apoptosis associated with vitiligo has been related to an imbalance in the oxidants-
antioxidants system. Melanogenesis depends upon zinc, as a cofactor in the antioxidant defense system. Published
researches reviewing the zinc level in vitiligo has yield inconsistent results. Aim: to calculate the variations in
serum zinc levels between Vitiligo patients and healthy control individuals. To assess the link between zinc level
and Vitiligo severity. Patients and Methods: The study was conducted as case-controlled study to investigate 98
Vitiligo patients and 50 healthy age-gender matched participants recruited from dermatology outpatient clinic at
Mosul General Hospital. Five ml blood was taken for estimating zinc level in both groups of the study. Results:
The average age of vitiligo patients were 23.32+15.63 years, composed of 52% (n=51) females and 48% (n=47)
males with a duration vary from 1 month to 21 years (mean & SD = 4.565.17 years). Serum zinc levels in
vitiligo and control group were 86.36+ 12.05 mg/dl and 92.94+10.36 mg/dl respectively (p=0.001). The serum
Zinc level of vitiligio patients was significantly low in extreme age and female patient. In Vitiligo patients, results
reveal Inversely significant relationship (r = -0.26, r2 = 0.06, P = 0.01) between the patient's age-serum zinc level
and between serum Zinc level-severity of vitiligio (r=-0.28, r2 = 0.08, P= 0.006). Conclusions: The study offer a
new prof that low zinc level is a contributor in initiation and continuation of vitiligo. Zinc level is inversely linked
to extent and tensity of Vitiligo rather than its duration.

KEYWORDS: Vitiligo, Serum zinc, hair loss, case-controlled study, Vitiligo Extent Tensity Index (VET]I) score,
Vitiligo Disease Activity Score (VIDA).

INTRODUCTION
Vitiligo is a common multifactorial acquired

by overcoming the harmful effect of accumulated toxic
free radicals.! So, zinc may play important role in

depigmenting cutaneous illness result from localized
destruction of melanocytes.™ Their cosmetic impact is
tremendous and its psychological impact is devastating,
particularly  in  colored  people.?  Various
etiopathogenesis theories have been postulated to clarify
the absence of lesional melanocytes™, among them are:
build-up of toxic compounds, alterations in the cellular
environment, and the imbalance in the oxidant-
antioxidant system.

Molecular studies reveal that vitriliginous skin lacks
antioxidants. Based on this, research conclude that
environmental stressors exposure like UV-produced
reactive oxygen will trigger apoptosis of wvulnerable
melanocytes.™ Inamadar et al. reported two siblings with
acrodermatitis entropathica who exhibit Vitiligo lesions
after sessation of taking supplemental zinc.!®) This shed
the light on a possible role of zinc in stopping apoptosis

prevent or even manage Vitiligo.®! Animal study show
that zinc plays a part in the production and secretion of
a-melanocyte stimulating hormone and melanogenesis.
Furthermore, it catalyze dopachrome and enhance
melanin polymer formation from monomers.®” Review
of literatures revealed that some investigators link
Vitiligo to low serum zinc™, others fail to show such a
relation.™! Does zinc levels vary with predominate site
of lesions (covered versus sun-exposed), and how
strongly zinc levels correlate with the severity of
vitiligo? The goal of the ongoing investigation is to
resolve this dispute and close some knowledge gaps.

The goals of this study are

1. To estimate the differences in serum zinc levels in
different health status, site of lesions, degree of
disease activity.
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2. To assess the correlation of zinc level with (age of
patient, duration and severity of Vitiligo).

PATIENTS AND METHODS

This a case-control Study investigating 98 Vitiligo
patients recruited from dermatology outpatient clinic at
Mosul General Hospital between January 2023 and
December 2023. Further 50 age and gender-matched,
healthy subjects were requested to participate as a
control group. The study excluded individuals with
systemic disorders such as mal-absorption or those using
nutritional supplements, as these conditions may cause
erroneous interference with the measurement of serum
zinc levels. Three ml venous blood sample was taken to
estimate Serum zinc levels using atomic absorption
spectrophotometry. The zinc level less than 70mg/dl was
considered low.

The Vitiligo Extent Tensity Index (VETI) score™ was
used to quantitatively evaluate the severity of vitiligo by
multiply percentage of extension involvement (p) by
illness tensity (T) (0: Normal skin; 1: Hypopigmentation;
2: Complete depigmentation with Black hair; 3 complete
depigmentation with mixed White and black; 4:
Complete depigmentation and hair whitening). Based on
patient’s opinion and using Vitiligo Disease Activity
Score (VIDA)™ disease activity was graded as +4 (<6
weeks), +3 (6 weeks to 3 months), +2 ( 3 - 6 months), +1
(6 to12 months), O (stable at least for 1 year), —1 (Stable
at least for 1 year with spontaneous repigmentation).

Edit, summarize and examine the data was performed
using statistical software SPSS (version 26.0). While
continuous variables like age, serum zinc levels, duration
and severity of Vitiligo were expressed as range, mean,
and standard deviations, categorical data like gender, site
of lesion and disease activity grade were expressed as
percentages. The normality of the data was evaluated

using the Kolmagrov-Simirnov test prior to proceeding
with additional analysis. The study applied the bivariate
Student's t-test to assess the significance of Zinc
variations between two groups of the study and in
between both gender of the patients. ANOVA test was
used to determine the significance of variations in zinc
across various age groups, location of lesions, and
disease activity scores. Using the Pearson correlation
coefficient, the strength of relationship between the Zinc
level and other parameters like age, duration and severity
of Vitiligo was determined. Furthermore, linear
regression was utilized to produce best fit line and
construct prediction equation. A p-value smaller than
0.05 was considered significant.

RESULTS

Figure 1 display the age distribution of the investigated
sample. The age of Vitiligo patients were ranged from 4-
66 years with mean£SD of 23.32£15.63, while healthy
control group was ranged from 9-69 years, with
mean+SD of 25.54+12.35 years. The difference was not
statistically significant (p=0.09). Patients group included
52% (n=51) females and 48% (n=47) males with male to
female ratio of 1:1.08. The controls group sample
divided equally between both genders 50% (n=25).
Duration of sampled Vitiligo patients last anywhere from
one month to twenty-one years, with a mean + standard
deviation of 4.56+5.17 vyears. The lesions were
predominantly located in covered area in 49 (50.0%) of
patients, 28 (28.6%) had lesions in sun-exposed areas,
and 21 (21.4%) had mixed lesions. The severity of
vitiligo estimated by VETI score range from 1-22 with
meanxSD of 7.48+3.53. Patient grade the activity of their
Vitiligo lesion to grade (+4) in 8 (8.2%) of patients,
grade (+3) in 4 (4.1%) patients, grade (+2) in 10
(10.2%), zero grade in 67 (68.4%) and grade (—1) in 9
(9.2%) of patients.
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Fig. 1: Age distribution of the studied Vitiligo patients.
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Table 1 displays the serum zinc level of Vitiligo patients
based on various parameters. The findings show that the
extreme age groups (less than 10 years and older than 50
years) had significantly lower zinc levels. The zinc levels

in females were significantly lower than those in males.
The findings showed no statistically significant
differences between the zinc levels in the various disease
activity and lesion site subgroups.

Table 1: Comparison of S. Zinc level in different demographic and clinical characteristics.

Demographic and clinical characteristics. | Mean | SD | p-value
Age group 0.0001

1-9 79.87 | 5.73
10-19 91.38 | 11.68
20-29 88.33 | 5.61
30-39 90.33 | 11.73
40-49 80.75 | 3.49
50+ 72.00 | 20.11

Gender 0.02
Male 89.21 | 16.06
Female 83.74 | 5.25

*Disease activity score 0.5
Grade +4 84.00 | 4.84
Grade +2 91.00 | 16.16
Grade +1 88.60 | 13.10
Grade 0 85.37 | 12.74
Grade -1 91.33 | 6.06

Site of lesions 0.4
Covered areas 84.81 | 14.63
Sun-exposed areas 88.07 | 9.51
Mixed areas 87.71 | 7.11

*Disease activity grade: +4 (<6 weeks), +3 (6 weeks to 3 months), +2 ( 3 - 6 months), +1 (6 to12 months), 0 (stable at
least for 1 year), —1( Stable at least for 1 year with spontaneous repigmentation).

The distribution of serum zinc levels in the two study
groups is shown in Figure 2. In the studied vitiligo
patients sample, the zinc levels varied between 40 and
113 mg/dl, with a mean+SD of 86.36+12.05 mg/dl (95%
Cl for mean 83.96-88.77), while. The control group's
zinc level ranged from 75-116 gm/dl with mean+SD
92.94+10.36 mg/dl (95% CI for mean 89.99-95.88). In

contrast, the average zinc level in the vitiligo patients
was 6.57 gm/dl lower than in the healthy group (95% ClI
of the Difference 5.98-10.51), and this difference was
statistically significant (p=0.001). After breakdown zinc
level, result reveal that 8 (%) were considered low, in
contrast, all control group have a normal level, and the
difference was statistically significant (p=0.03).
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Figure 2: Box blot comparison of serum Zinc between Vitiligo patient and healthy control group.
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The findings of a series of correlation and linear
regression between serum zinc as a "dependent outcome™
and a number of independent predictors (vitiligo
severity, age, and duration), respectively, are shown in
Figures 3 a, b, and c. The results show that: the patient's
age and serum zinc level have an inversely significant

relationship (r = -0.26, r2 = 0.06, P = 0.01); the serum
zinc level and the duration of vitiligo have a non-
significant relationship (r = 0.02, r2 = 0.001, P = 0.8);
and, finally, there is a significant inverse relationship (r =
-0.28, r2 = 0.08, P = 0.006) between the serum zinc level
and the severity of vitiligio.
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Figure 3: Correlation between serum Zinc as a depended outcome and different independent predictors (a: age,
b: duration of disease and c: severity of Vitiligo).
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DISCUSSION

Zinc is one of the most crucial micronutrients for healthy
skin because it regulates a variety of processes, including
melanocyte development, maturation, and
differentiation.*)  Unfortunately, technical document
published by the International Zinc Nutrition
Consultative Group (IZiINCG) show that 33% of people
globally do not get enough zinc from their daily diets.!*®

The findings of this study provide additional support for
role of zinc in the etiopathogens of vitiligo. The results
indicate that serum zinc levels are lower in vitiligo
patients (86.36+12.05 versus 92.94+10.36) compared to
controls. This result is largely in line with a local study
carried out at Tikrit Teaching Hospital by Ahmed et
al.'®l but it differs in that the zinc level estimated in our
study was higher than that of their study (86.36+12.05
Vs. 73.14+19.32). The lower zinc level in patients
compared to control is also in line with earlier research
findings published from different countries by Shameer
et al.ll¥ (21.6% of patient show reduced zinc level),
Mogaddam et al.*? (80.11 +17.10 pg/dl Vs. 96.10
+16.16 pg/dl), and Mirnezami et al™® (81.3 mcg/dl Vs.
91.8 mcg/dl in the control group). Furthermore, Zeng et
al®™ in their meta-analysis study conclude that
decreased levels of serum Zn are generally present in
Chinese vitiligo patients (Z = 4.88, P < 0.00001; SMD, -
1.09; 95% CI, -1.51 to -0.64). They recommend
administration of oral Cu and Zn in the management of
Vitiligo. However, Arora et al. @ found that the zinc
level in Vitiligo patients was 97.3 £ 26.6 ugm/100 ml,
but they came to the conclusion that there was no
discernible difference between that level and the control
group. Additionally, Dogan et al.?Y measure
intraerythrocyte zinc concentration in vitiligo patients
revealed no appreciable variations between the patient
and control groups. On the other hand, Azzam et al.??,
and Witasari etal’®!., demonstrated greater serum levels
of zinc in vitilgo compared to controls. They attributed
this raise to increased cell death and release of large
amount of intracellular zinc in disease condition. The
possible factors behind contradictories and variation in
reported zinc level may be attributed to sampling
variation regarding age span, disease severity, and
activities.

Zinc level changes was not linearly related to age or
duration of Vitiligo in the current series. This contrary to
observation of Mirnezami and Rahimi “® who they
conclude that there is negative correlation between serum
zinc level and age in patients with vitiligo (R =—0.67, and
R=0.73 respectivly). A reason behind failure to
demonstrate linear relation between age and zinc in the
current study is that zinc level start low in first, later
raised with then it drop again in the 6™ decade. The
correlation between severity Vitiligo and zinc leve is
consistent with Zaki et al study ®¥. The report A high
statistically significant negative correlation between
serum zinc levels and the extension of vitiligo (P value =
.0001 and R value = — 0.835).

CONCLUSIONS

The role of zinc in the pathophysiology of vitiligo was
highlighted by a relative decrease in the serum zinc level
in vitiligo patients compared to general population. Zinc
level has a negative impact on the extent and tensity of
Vitiligo. Zinc supplement incorporated as part of
management of Vitiligo patient is still questionable.

Statement of Ethics: The Ethical Committee of the
Ninevah directorate of health verified the project.
Participants provide consent before enroliment.

Conflict of Interest: No conflicts of interest exist,
according to the conflict-of-interest statement.

ACKNOWLEDGEMENT
We are grateful to the scientific and ethical committees,
the patients and hospital for their cooperation in
accomplishing this research.

REFERNCESS

1. ChenJ, Li S, Li C. Mechanisms of melanocyte death
in Vitiligo. Med Res Rev., 2021; 41(2): 1138-1166.
doi: 10.1002/med.21754

2. Silveira LP, Grijsen ML, Follador I, Dellatorre G.
How persistent stigma and discrimination keep
people with visible skin diseases out of jobs: vitiligo
in Brazil today. Lancet Reg Health Am., 2023;
30(23): 100524. doi: 10.1016/j.1ana.2023.100524.

3. Bagherani N, Yaghoobi R, and Omidian M.
Hypothesis: zinc can be effective in the management
of Vitiligo. Indian J Dermatol, 2011; 56(5): 480—
484. doi: 10.4103/0019-5154.87116

4. Tian J, Wang Y, Ding M, etal. The Formation of
Melanocyte Apoptotic Bodies in Vitiligo and the
Relocation of Vitiligo Autoantigens under Oxidative
Stress. Oxid Med Cell Longev, 2021; 2021:
7617839. doi: 10.1155/2021/7617839

5. Jimbow K, Chen H, Park JS, Thomas PD. Increased
sensitivity of melanocytes to oxidative stress and
abnormal expression of tyrosine-related protein in
vitiligo. Br J Dermatol, 2001; 144: 55-65.

6. Inamadar AC, Palit A. Acrodermatitis entropathica
with  depigmented  skin  lesions  simulating
vitiligo. Pediatr Dermatol, 2007; 24: 668-9.

7. Aziz NM, Kamel MY, Mohamed MS, Ahmed SM.
Antioxidant, anti-inflammatory, and anti-apoptotic
effects of zinc supplementation in testes of rats with
experimentally induced diabetes. Appl Physiol Nutr
Metab, 2018;  43(10): 1010-1018.  doi:
10.1139/apnm-2018-0070

8. Bagherani N, Yaghoobi R, Omidian M. Hypothesis:
zinc can be effective in treatment of vitiligo. Indian J
Dermatol, 2011; 56: 480-4.

9. Solano F. On the metal cofactor in the tyrosinase
family. Int J Mol Sci., 2018; 19: 633.

10. Shameer P, Prasad PV, Kaviarasan PK. Serum zinc
level in vitiligo: A case control study. Indian J
Dermatol Venereol Leprol, 2005; 71: 206-7.

www.wjahr.com |  Volume 8, Issue 5. 2024

ISO 9001:2015 Certified Journal 65


http://www.wjahr.com/
https://e-journal.unair.ac.id/search?authors=Dinar%20Witasari
https://pubmed.ncbi.nlm.nih.gov/?term=Mirnezami%20M%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Rahimi%20H%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Chen%20J%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Li%20S%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Li%20C%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7983894/
https://doi.org/10.1002%2Fmed.21754
https://pubmed.ncbi.nlm.nih.gov/37293393/
https://pubmed.ncbi.nlm.nih.gov/37293393/
https://pubmed.ncbi.nlm.nih.gov/37293393/
https://pubmed.ncbi.nlm.nih.gov/?term=Bagherani%20N%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Yaghoobi%20R%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Omidian%20M%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3221203/
https://doi.org/10.4103%2F0019-5154.87116
https://pubmed.ncbi.nlm.nih.gov/?term=Tian%20J%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Wang%20Y%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Ding%20M%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8568525/
https://doi.org/10.1155%2F2021%2F7617839
https://pubmed.ncbi.nlm.nih.gov/?term=Aziz+NM&cauthor_id=29726717
https://pubmed.ncbi.nlm.nih.gov/?term=Kamel+MY&cauthor_id=29726717
https://pubmed.ncbi.nlm.nih.gov/?term=Mohamed+MS&cauthor_id=29726717
https://pubmed.ncbi.nlm.nih.gov/?term=Ahmed+SM&cauthor_id=29726717
https://pubmed.ncbi.nlm.nih.gov/29726717/#full-view-affiliation-4

Fathi et al. World Journal of Advance Healthcare Research

11. Helmy MI, Gayyar EL, Hawas S, Eissa AE. Role of
oxidative stress in the pathogenesis of vitiligo. J Pan
Arab Leag Dermatol, 2004; 15: 97-105.

12. Njoo MD, Das PK, Bos JD, Westerhof W.
Association of the Kébner phenomenon with disease
activity and therapeutic responsiveness in vitiligo
vulgaris. Arch Dermatol, 1999; 135: 407-13.

13. Feily A. Vitiligo Extent Tensity Index (VETI) score:
a new definition, assessment and treatment
evaluation criteria in vitiligo.
Dermatol Pract Concept, 2014; 4(4): 81-84.
doi: 10.5826/dpc.0404a18

14. Kaczmarek ME, Weiak A, Czajkowski R. The role
of zinc in skin physiology - relevance for the
pathogenesis and treatment of vitiligo. Dermatology
Review / Przeglad Dermatologiczny, 2023; 110(2):
42-150.

15. Hotz C, Brown KH. Assessment of the risk of zinc
deficiency in populations and options for its
control. Food and Nutrition Bulletin, 2004; 25(1,2):
S91-203.

16. Ahmed AA, Ahmed HS, Abdulgader AT, Najem
WS. Evaluation of Serum Zinc Concentration in
Vitiligo, A Case-Control Study. medRxiv and
bioRxivdoi,

2019. https://doi.org/10.1101/2020.09.16.20195677

17. Mogaddam MR, Ardabili NS, Maleki N,
Chinifroush MM, Fard EM. Evaluation of the serum
zinc level in patients with vitiligo Postepy Dermatol
Alergol, 2017; 34: 116-119
.doi: 10.5114/ada.2017.67073

18. Mirnezami M, Hoda Rahimi H. Serum Zinc Level in
Vitiligo: A Case-control Study. Indian J Dermatol,
2018; 63(3): 227-230. doi: 10.4103/ijd.1JD_457_16

19. Zeng Q, Yin J, Fan F, Chen J, Zuo C, Xiang Y, et al
Decreased copper and F zinc in sera of Chinese
vitiligo patients: a meta-analysis J Dermatol, 2014;
41: 245-251. https://doi.org/10.1111/1346-
8138.12392

20. Arora PN, Dhillon KS, Rajan SR, Sayal SK, Das
AL. Serum zinc level in cutaneous disorders. Med J
Armed Forces, 2002; 58: 304-6.

21. Dogan B, Bayram M and Karabacak E. Assessment
of intraerythrocyte zinc levels in vitiligo patients.
JAAD, 1; 2016; 74; AB230.

22. Azzam OA, El Sherbeiny MH, Shaker OG,
Mahmoud SB. Assessment of serum zinc, serum,
and tissue zinc a2-glycoprotein levels in vitiligo: a
pilot study. Journal of the Egyptian Women’s
Dermatologic Society, May 1, 2020; 17(2): 91.

23. Witasari D, Sukanto H, Setyaningrum T. Increase of
Serum Zinc Levels in Patients with Vitiligo. Berkala
IImu Kesehatan Kulit dan Kelamin, 2016; 28(3):
194-201.
https://doi.org/10.20473/bikk.VV28.3.2016.194-201

24. Zaki AM, Nada AS, Elshahed AR, etal. Therapeutic
implications of assessment of serum zinc levels in
patients with vitiligo: A patient controlled
prospective study. Dermatologic therapy, 2020;
33(6): €13998. https://doi.org/10.1111/dth.13998

www.wjahr.com | Volume 8, Issue 5. 2024 ISO 9001:2015 Certified Journal 66


http://www.wjahr.com/
https://pubmed.ncbi.nlm.nih.gov/?term=Feily%20A%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4230268/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4230268/
https://doi.org/10.5826%2Fdpc.0404a18
https://connect.medrxiv.org/relate/content/181
https://connect.medrxiv.org/relate/content/181
https://doi.org/10.5114%2Fada.2017.67073
https://pubmed.ncbi.nlm.nih.gov/?term=Mirnezami%20M%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Rahimi%20H%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5996627/
https://doi.org/10.4103%2Fijd.IJD_457_16
https://doi.org/10.1111/1346-8138.12392
https://doi.org/10.1111/1346-8138.12392
https://e-journal.unair.ac.id/search?authors=Dinar%20Witasari
https://e-journal.unair.ac.id/search?authors=Hari%20Sukanto
https://e-journal.unair.ac.id/search?authors=Trisniartami%20Setyaningrum
Berkala%20Ilmu%20Kesehatan%20Kulit%20dan%20Kelamin
Berkala%20Ilmu%20Kesehatan%20Kulit%20dan%20Kelamin
https://doi.org/10.20473/bikk.V28.3.2016.194-201
https://doi.org/10.1111/dth.13998

