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Abstract:

Introduction: The critical roles of vitamin D on regulation of immune system and protection of
antimicrobial pathways have been revealed; however the protective role of this vital element in
protecting body against fungal infections remains uncertain. The present study aimed to compare
plasma level of vitamin D in patients with Tinea versicolor and healthy individuals.

Methods: This case-control study was conducted on 40 patients with the diagnosis of Tinea
versicolor who referred to clinic of dermatology of Rasoul Akram hospital in Tehran between 2016
and 2017. Also, 40 healthy individuals were included as the control. The plasma level of vitamin D
was measured by the ELISA technique in both groups.

Results: This study showed different frequency of vitamin D3 deficiency between two groups that
this different was significant (P = 0.030). This means that frequency of vitamin D deficiency in
Tinea versicolor group was higher than control group distribution but the mean plasma level of
vitamin D was 17.77 in the group with Tinea versicolor and 21.93 in control group without a
significant difference (p = 0.152). Using the multivariable linear regression model and with the
presence of baseline variables, no difference was finally revealed in plasma level of vitamin D
between those with Tinea versicolor and the healthy individuals (p = 0.164).

Conclusion: Vitamin D deficiency may not have a critical role in pathogenesis of Tinea versicolor.
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1. INTRODUCTION

Tinea versicolor is a benign skin fungal infection caused by a lipophilic Malassezia species which
characterized by hyperpigmented or hypopigmented patches or macules on different areas of body,
usually on the trunk, back and chest [1-3]. Both genetic and environmental factors (particularly warm
and humid geographic conditions) predispose the affected patients to pathological feature of Tinea
versicolor. Along with these two predisposing conditions, some other factors have been suggested to
susceptible the individuals to this disorder such as that event led to immunosuppression, vital nutrients
deficiency, and some metabolic condition. In this regard, the presence of diabetes mellitus, using
corticosteroids or immunosuppressive medications, Cushing disease, and vitamins deficiency have
been shown to increase the likelihood of this skin disease [4-6].

The critical roles of vitamin D on regulation of immune system and protection of antimicrobial
pathways have been revealed [7, 8]. . Even, its protective role against viral and fungal species has
been indicated. This vitamin has also a definitive anti-inflammatory role leading inhibition of
pathways leading tissues destruction by infective conditions[9, 10]. Thus, lowering the level of
vitamin D may predispose people to increase the risk for microbial disorders especially opportunistic
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fungal infections [11-13]. In this regard, the protective role of this vital element in protecting body
against fungal infections remains uncertain.

Because the main pathophysiological mechanisms of occurring fungal infections include
immunosuppression as well as inflammatory systems activation and due to critical role of vitamin D
as an anti-inflammatory and immunosupportive nutrient, we now hypothesized that some fungal
infections such as Tinea versicolor may be linked to reducing the level or function of vitamin D.
Hence, the present study was performed to test the hypothesis that the presence of Tinea versicolor
may be associated with vitamin D deficiency.

2. MATERIALS AND METHODS

Study Design

This case-control study was conducted on patients with the diagnosis of Tinea versicolor who referred
to clinic of dermatology of Rasoul Akram hospital in Tehran between 2016 and 2017. The exclusion
criteria were history of corticosteroid use during the last month, history of using calcium or vitamin D
supplements during the last month, history of receiving oral contraceptives, suffering simultaneous
cutaneous disorders, or history of chronic hepatic or renal diseases. Eighty persons participated in this
study in two groups (n = 40 for each group): The case group patients who suffered Tinea versicolor
and the sex and age-matched control group .The control group included healthy individuals who went
to the hospital for cosmetic procedures and did not meet the exclusion criteria.

Data Collection

To confirm or rule out the Tinea versicolor, all subjects were examined by a dermatologist in the
clinic. After receiving written informed consent, a fasting blood sample (5cc of blood) was extracted
from cubital vein in both groups to determine the serum level of vitamin D. The samples were first
centrifuged at 3000g for 10 minutes and at temperature of 4°C and then the isolated plasma were
transferred into -80 °C till the time of bio-analysis. Baseline information including demographic
characteristics, laboratory results, medical history and history of medications were collected by
interviewing. Datas were recorded in a pre-designed information form and finally entered for
statistical analysis.

Biochemical Assessment

The plasma level of vitamin D was measured by the ELISA (enzyme-linked immunosorbent assay)
technique. When the vitamin D3 serum level is higher than 30 ng/ml, it is defined as a normal level of
vitamin D. Also, 20 ng/ml to 29 ng/ml level of vitamin D3 was categorized as insufficient, 10 ng/ml to
19 ng/ml as moderately deficient and less than 10 ng/ml as severely deficient (18). The study endpoint
was to compare the level of vitamin D between the case and control group adjusting for baseline
variables.

Statistical Analysis

Results were presented as mean * standard deviation (SD) for quantitative variables and were
summarized by absolute frequencies and percentages for categorical variables. Normality of data was
analyzed using the Kolmogorov-Smirnoff test. Categorical variables were compared using chi-square
test or Fisher's exact test when more than 20% of cells with expected count of less than 5 were
observed. Quantitative variables were also compared with t test or Mann-Whitney U test. For the
statistical analysis, the statistical software SPSS version 22.0 for windows (SPSS Inc., Chicago, IL)
was used. P values of 0.05 or less were considered statistically significant.

3. RESULTS

The results showed that 55% of Tinea versicolor group were female and the mean age of patients was
34.75 and in the control group, 50% were female and the mean age was 39.53 years. No significant
difference was observed in terms of demographic variables.

As shown in Table 1, the two groups were similar in gender, mean age, mean body mass index,
marital status and history of smoking.
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Table 1: Comparing baseline characteristics between the case and control groups

Variable Tinea versicolor group (n = | Healthy people group (n = | P-
40) 40) value

Gender Male 18 (45.0) 20 (50.0) 0.654
Female | 22 (55.0) 20 (50.0)

Age, year 34.75+12.81 39.53 + 23.59 0.264

BMI, kg/m? 25.36 + 4.60 25.09 £5.79 0.821

Marital .

status Single | 21 (52.5) 21 (52.5) 1.000
Married | 19 (47.5) 19 (47.5)

History of smoking 4 (10.0) 3(7.5) 0.999

The difference in plasma level of vitamin D between the case and control groups were completely
independent to baseline characteristics as indicated in Table 2.
No significant relationship was observed between vitamin D levels and demographic variables. The
plasma level of vitamin D was 17.77 = 8.32 in the group with Tinea versicolor and 21.93 + 14.23 in
control group without a significant difference (p = 0.152).

Table 2: The difference in plasma level of vitamin D considering each baseline variables

Variable '_I'inea versicolor group (n | Healthy people group (n = P_value
= 40) 40)

Gender

Male 17.16 £ 11.83 20.97 + 14.35 0.381

Female 18.27 £ 11.14 22.89+ 1441 0.250

Age group

<40 years 16.08 + 9.53 17.88 +9.95 0.503

> 40 years 21.29+14.14 29.44 +17.97 0.205

BMI group

< 30 kg/m? 17.80 £ 11.65 21.55 + 14.54 0.240

> 30 kg/m? 17.58 + 10.20 25.33+12.14 0.306

Cigarette smoking

Yes 18.36 £ 11.74 22.22 + 14.62 0.218

No 12.48 + 14.20 18.30 + 8.82 0.290

Vitamin.D level 17.77 £ 8.32 21.93 + 14.23 0.152

Using the multivariable linear regression model and with the presence of baseline variables (Table 3),
no difference was finally revealed in plasma level of vitamin D between those with Tinea versicolor
and the healthy individuals (beta = 4.085, standard error = 2.907, p = 0.164).

Table 3: Multivariable linear regression model to determine difference in vitamin D level between
case and control groups

Unstandardized Standardized

Coefficients Coefficients t P-value

B Std. Error Beta
(Constant) 12.680 10.214 1.241 219
group 4.085 2.907 158 1.406 .164
sex -3.385 3.117 -131 -1.086 281
age 133 146 136 .907 .367
BMI -.150 370 -.051 -.406 .686
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marriage 5.096 3.836 197 1.328 .188
cigarette -9.997 5.495 -.223 -1.819 .073

R?=0.127

Chi-square test was used to compare the distribution frequency of vitamin D3 deficiency between
two groups. The different was significant (P = 0.030). The percentages of vitamin D3 levels less than
10 ng/ml were 42.5% in the Tinea versicolor and 20 % in the control groups. Also, percentages of
vitamin D3 levels in the range of 10 - 30 ng/ml within the Tinea group and control group were 32.5%
and 57.5% respectively (Table 4).

Table 4: Frequency of vitamin D3 between case and control groups

Vitamin D level (ng/ml)
<10 [10-30 |>30 | 'o®@
Tineagroup | N 17|13 10 |40
% | 425 |325 |25 | 100
N |8 23 9 40
Control group o 56575 [ 225 | 100
Total N |25 |36 19 |80
% | 31.25 | 45 23.75 | 100

4.  DISCUSSION

The present study showed different frequency of vitamin D3 deficiency between two groups that this
different was significant. This means that frequency of vitamin D deficiency in Tinea versicolor group
was higher than control group distribution.

The basic pathophysiology of Tinea versicolor remains already unknown. Along with concomitant
effects of genetic and environmental factors on increasing incidence of the disease, the effective role
of other factors including inflammatory processes, immunosuppressive conditions, and malnutrition
on occurring or extension of the disease has been recently evidenced. In recent years, it has been also
suggested that the use of vitamin supplements as anti-inflammatory agents (Especially on skin health)
or antioxidants may improve disease symptoms [14-17]. The antimicrobial and anti-inflammatory
effects of vitamin D has been recently purposed. Its protective role against viral and fungal infections
has been also shown in some studies. In this regard, we hypothesized that the level of vitamin D might
be reduced in patients with fungal infections such as those who suffered Tinea versicolor.

The findings of our study showed that the frequency of vitamin D deficiency in patients with tinea
versicolor was higher than healthy individuals, but the mean plasma levels of vitamin D were not
significantly different between the two groups. Also, the plasma levels of vitamin D had no significant
relationship with the studied variables. As a result it can be expressed that vitamin D deficiency may
not have a central role in pathogenesis of Tinea versicolor. Therefore, it is not expected to improve
disease symptoms by administrating vitamin D supplement.

Although active metabolites of this vitamin have a regulatory role in a collection of the genes that
regulate proliferation of keratinocytes[18]., but in our syudy this role was not revealed in relation to
the pathophysiological process of Tinea versicolor. Moreover, although vitamin D is an important
modulator for immune system leading regulation of antimicrobial resistance this role remains doubtful
in relation to Malassezia species [19-23].

Studies have shown the effect of vitamin D on various skin diseases [24, 25]. A 2016 study by Matozi
et al. Showed that vitamin D had a positive effect on lymphocytes in patients with psoriasis, but it was
an autoimmune disease and not a fungal disease6[26].

In general, the present study shows that vitamin D levels were not significantly different between the
two groups, but the number of people with vitamin D deficiency was higher in Tinea versicolor group.
This suggests that further studies should focus on more samples and differences in disease severity in
people with vitamin D deficiency.
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5. CONCLUSION

An important result of the present study was the frequent differences between the two groups in
different levels of vitamin D. The number of people in the moderately deficient vitamin D in Tinea
versicolor group was almost twice that of the healthy group. But the mean plasma levels of vitamin D
in the two groups were not significantly different from each other. Vitamin D levels were also not
associated with demographic variables. The present findings show that the need to pay attention to
serum levels of vitamin D is important in patients with Tinea versicolor, but the main problem of
them is not vitamin D deficiency.
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