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ABSTRACT

Objective: Male fertility can be affected by a variety of organ diseases, commonly
including the testis, in the form of cryptorchidism and hypogonadism. The evidence
related to the fact that male infertility depends on skin disease is still not adequate.
The aim of the study was to evaluate the clinical features and semen analysis results
of vitiligo patients and control cases.

Material and Methods: This cross-sectional study was conducted between January
2015 and January 2021 by retrospectively evaluating patients who underwent sperm
analysis at istanbul Medeniyet University Géztepe Training and Research Hospital.
Patients with vitiligo (n=76) were included in the study as the vitiligo group. The con-
trol group was selected from age- and body mass index-matched patients who un-
derwent semen analysis (n=71).

Results: The mean age was 30.29+4.18 years, the mean age at onset of vitiligo was
23.66+3.96 years, and the mean disease duration was 6.36+2.80 years in the vitiligo
group. The free T4 (FT4) levels were significantly lower in the vitiligo group than in
the control group (p<0.001). When we evaluated semen analysis results, we found
sperm concentration (p<0.001), A + B motility (p<0.01), and morphology (p<0.001)
significantly better in the controls than in the patients with vitiligo.

Conclusion: We found that the FT4 level was lower, and semen analysis results were
negatively affected in patients with vitiligo. The clinical management of vitiligo should
also include its effects on the semen and the male reproductive system.
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INTRODUCTION

Vitiligo is a multifactorial disorder characterized by the loss of func-
tional melanocytes, and both genetic and nongenetic factors play
a pathogenic role.l" The precise cause of vitiligo is unknown. The
worldwide prevalence of vitiligo is 0.2%—1.8%.2 It is believed that
there is a progressive decrease in functional melanocytes. Autoim-
mune mechanisms, cytotoxic mechanisms, intrinsic melanocyte de-
fects, oxidant—antioxidant mechanisms, and neural mechanisms are
among the most popular theories in the development of vitiligo.® Re-
cent data provide strong evidence supporting the autoimmune patho-
genesis of vitiligo. Asymptomatic depigmented patches and macules
are the most common presentation of vitiligo, which can be classified
as segmental and nonsegmental. Although it is not a life-threaten-
ing disease, it decreases the quality of life in the affected person.”
Male infertility is also a common problem, contributing to almost 50%
of all infertility problems.”! It is almost always defined by abnormal
findings in semen analysis, which gives information about semen
volume, sperm concentration, motility, and morphology. Both seminal
leukocytes and sperm cells generate reactive oxygen species (ROS)
and can interfere with sperm function by peroxidation of sperm lipid
membranes and the creation of toxic fatty acid peroxides. ROS also
have a normal physiologic role in the capacitation and the acrosome
reaction. Elevated ROS have been implicated as a cause of male
infertility.>¢! Male fertility can be affected by a variety of organ dis-
eases, commonly including the testis, in the form of cryptorchidism
and hypogonadism.[” Although the prevalence of skin diseases is not
common, the associated male infertility represents a challenge due
to the difficulty of its management.[”

The aim of this study was to compare the clinical features and
semen analysis results of vitiligo and control cases.

MATERIAL AND METHODS

This cross-sectional study was conducted between January 2015 and
January 2021 by retrospectively evaluating patients who underwent
sperm analysis at istanbul Medeniyet University Géztepe Training and
Research Hospital. The study was approved by the medical ethics
committee of istanbul Medeniyet University Gdztepe Training and Re-
search Hospital (No: 2021/0008) and by the Local Institutional Review
Board, and it was conducted according to the Helsinki Declaration.

Patients

All patients aged between 25 and 45 years who underwent semen
analysis at the relevant dates were evaluated in terms of the study
(n=5167). Subjects with the additional disease were excluded from
the study (malignancy, autoimmune disorders, diabetes mellitus, hy-
pothyroidism, and hyperthyroidism). Patients with vitiligo (n=76) were
included in the vitiligo group. The diagnosis of vitiligo was made clin-
ically and using Wood’s lamp. None of the men with vitiligo had chro-
mosomal abnormalities or varicoceles. In 2011, an international con-
sensus classified vitiligo into two major forms: nonsegmental vitiligo
(NSV) and segmental vitiligo (SV).! We also divided the patients with
vitiligo into two groups as NSV and SV. We divided patients with vi-
tiligo into three groups according to their sperm concentrations as
follows: patients with vitiligo + normal semen analysis as group A,
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Vitiligo+oligozoospermia

Group C (n=35)
Vitiligo+severe oligozoospermia

Figure 1: Flow diagram of the study.

patients with vitiligo+oligozoospermia (sperm concentration between
5 and 15x10® mL") as group B, and patients with vitiligo + severe
oligozoospermia (sperm concentration <5x10° /mL) as group C. The
control group (n=71) was selected from among patients who under-
went semen analysis and were matched according to age and body
mass index (BMI) to the patients with vitiligo. The flow chart of the
study is shown in Figure 1.

Measurements

The parameters examined in the study were as follows: characteris-
tics of cases (age, BMI, and family history); disease features (duration
of disease, clinical type, Koebner phenomenon, and halo nevus); and
the level of hormones [follicle-stimulating hormone (FSH), luteinizing
hormone (LH), thyroxine (FT4), thyroid-stimulating hormone (TSH),
testosterone, prolactin]. Blood glucose; semen analysis (volume,
sperm concentration, total motility, A + B motility, and morphology);
age; age of onset; clinical type; and family history were recorded.
Routine biochemical tests under fasting conditions were conducted.

Statistical Analysis

All analyses were performed using the SPSS v21 statistical package
(SPSS, Inc., Chicago, IL, USA). For the normality check, histogram
and Q—-Q plots were used. The data are given as meanz=standard
deviation or median (minimum—maximum) for continuous variables
according to the normality of distribution, and as frequency (percent-
age) for categorical variables. Normally distributed variables were
analyzed using the independent samples t-test or one-way analysis
of variances depending on the count of the groups. Pairwise com-
parisons of these variables were performed using Tukey’s test or
Tamhane’s test depending on the homogeneity of variances. Nonnor-
mally distributed variables were analyzed using the Mann—Whitney U
test or the Kruskal-Wallis test depending on the count of the groups.
Pairwise comparisons of these variables were performed using the
Bonferroni correction. Categorical variables were analyzed using the
Chi-squared test. p<0.05 was accepted as statistically significant.
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Figure 2: Boxplot of the morphology for the vitiligo and control groups.

RESULTS

Seventy-six patients with vitiligo and 71 healthy controls were in-
cluded in our study. The mean age was 30.29+4.18 (range 25-45)
years. The mean age at onset was 23.66+3.96 (range 15-35)
years, and the mean duration of disease was 6.36+2.80 (range
2-20) years in the vitiligo group. Sixty-seven (88.16%) patients had
NSV and 9 (11.84%) had SV. Seven (9.21%) patients had a family
history, 3 (3.95%) had the Koebner phenomenon, and 1 (1.32%)
patient had halo nevus. Free T4 (FT4) levels were significantly
lower in the vitiligo group than in the control group (p<0.001).
There were no significant differences between the groups regard-
ing age, BMI, FSH, LH, TSH, testosterone, prolactin, and blood
glucose levels. When we evaluated the semen analysis results,
we found that sperm concentration, A + B motility, and morphology
were significantly higher in the controls than in the patients with
vitiligo (p<0.001, p<0.01, and p<0.001) (Fig. 2).

There were no significant differences between the groups con-
cerning volume and total motility (Table 1). We divided patients
with vitiligo into three groups according to their sperm concentra-
tions. There were no significant differences between groups re-
garding age, age at onset, duration of disease, BMI, clinical type,
family history, Koebner phenomenon, and halo nevus. FT4 lev-
els were significantly higher in the control group than in the other
groups (p<0.001). There were no significant differences between
group A, group B, and group C concerning FT4 levels. In addition,
we found no significant differences between the four groups with
regard to FSH, LH, TSH, testosterone, prolactin, and blood glu-
cose levels.

We found no significant differences between the four groups
with regard to semen volume. Sperm concentration was signif-
icantly higher in group A and the control group than in group B
and group C. In addition, sperm concentrations were significantly
higher in group B than in group C (p<0.001). Total motility was
significantly higher in group A than in the other groups and sig-
nificantly higher in the control group than in group B and group
C (p<0.001). A + B motility was significantly higher in group A
and the control group than in group B and group C. In addition,
A + B motility was significantly higher in group B than in group
C (p<0.001). Morphology was significantly higher in group A and
the control group than in group B and group C (p<0.001) (Fig. 3).
A summary of the variables and analysis results according to the
group is shown in Table 2.
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Figure 3: Boxplot of the morphology for all groups.

DISCUSSION

Vitiligo can affect different aspects of patients’ lives, especially their
external appearance. In this study, in which clinical features and se-
men analysis results were evaluated in patients with vitiligo, the FT4
value was lower in patients with vitiligo compared with the control
group. Also, sperm concentration, A + B motility, and morphology
were statistically significantly lower in the vitiligo group.

Skin disorders can be associated with other diseases. In a recent
meta-analysis, Yuan et al.l®! examined the association of thyroid disor-
ders with vitiligo, showing that various thyroid dysfunctions, especially
subclinical hypothyroidism, were associated with vitiligo. In different
studies, it has been shown that thyroid hormone levels are signifi-
cantly different in patients with vitiigo when compared with healthy
individuals.''” In accordance with the literature, in our study, a signif-
icant difference was found in thyroid hormone levels (FT4) between
the vitiligo and control groups. It will be useful to follow up with pa-
tients with vitiligo regularly in terms of thyroid diseases. In addition, it
has been shown that the change in thyroid hormone levels negatively
affects semen analysis parameters. Increased thyroid hormone lev-
els can negatively affect semen volume, motility, and morphology.[':'
The difference in FT4 levels among the groups identified in our study
may also be a confounding factor affecting the semen analysis re-
sults. Inflammation and oxidative stress may affect sperm quality.!'3'4

In an experimental animal study, Umaoka et al.l'¥ reported that
skin-derived cytokines triggered in diseases with inflammation in the
skin negatively affect spermatogenesis and sperm viability. Azenabor
et al.l'"® reported that increased cytokine and oxidative stress levels in
diseases that caused inflammation negatively affected sperm health
and might cause DNA damage and apoptosis. They emphasized that
the increase in inflammation in the body might be indirectly related to
male infertility due to the decrease in sperm quality. Although vitiligo
is a common skin disorder, the pathogenesis remains unknown. It
was shown that inflammation and oxidative stress was accepted as
a trigger factor in melanocyte degeneration. Free radicals can harm
protein, carbohydrate, lipid, and DNA.['7-'9

Considering the results of these studies, we thought that one of
the reasons for the more negative results in sperm analysis param-
eters in patients with vitiligo in our study might be due to increased
inflammation level. In vitiligo, the autoimmunity hypothesis is primarily
focused on genetic factors and the relationship of vitiligo with other
autoimmune disorders. It is also supported by the high prevalence
of organ-specific autoantibodies in patients with vitiligo compared
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Table 1: Summary of the variables and analysis results according to the groups

Groups
Vitiligo (n=76) Control (n=71) p

Age 30 (25-45) 30 (25—-40) 0.878
Age at onset 23.66+3.96 - N/A
Duration of disease 6 (2—20) - N/A
Body mass index 24.58+2.28 24.39+1.49 0.565
Clinical type

Nonsegmental 67 (88.16%) - N/A

Segmental 9 (11.84%) -
Family history 7 (9.21%) = N/A
Koebner phenomenon 3 (3.95%) - N/A
Halo nevus 1 (1.32%) - N/A
FSH 4.73+1.22 4.75+1.22 0.911
LH 4.48+1.28 4.64+1.21 0.448
FT4 1.10 (0.90-1.41) 1.20 (1.01-1.41) <0.001
TSH 2.00 (1.50-4.00) 2.18 (1.58-3.56) 0.555
Testosterone 4.23 (3.11-7.28) 4.50 (2.44-7.28) 0.064
Prolactin 14.5 (10-20) 14.80 (4.23-19.67) 0.854
Blood glucose 86.53+4.67 86.13+4.98 0.616
Semen analysis

Volume 3.43+0.94 3.46+0.81 0.799
Sperm concentration 9 (0.5-112) 45 (16—111) <0.001

Total motility 57.97+14.81 61.30+9.26 0.103

A + B motility 29.95+9.21 39.79+7.93 <0.001

Morphology 3 (0-9) 5 (2-8) <0.001

Data are given as meanzstandard deviation or median (minimum—maximum) for continuous variables according to the normality of distribution and as fre-

quency (percentage) for categorical variables. FSH: Follicle-stimulating hormone; LH: Luteinizing hormone; FT4: Thyroxine; TSH: Thyroid-stimulating hor-

mone; N/A: Non-applicable.

with the normal population. The destruction of melanocytes and the
appearance of antibodies against them are key points in the autoim-
mune theory.?% |t is now evident that vitiligo is an autoimmune dis-
ease, implicating a complex relationship between programming and
function of the immune system, aspects of the melanocyte autoim-
mune target, and dysregulation of the immune response.?"! Oxidative
stress may be the trigger factor in the destruction of melanocytes.??
Skin diseases may affect male fertility at pretesticular (hypothalamic/
pituitary), testicular, and posttesticular (genitourinary ducts/accessory
sex organs) levels. In general, it has been shown that many severe ill-
nesses depress testicular function, as evidenced by low testosterone
levels, unchanged immunoreactive inhibin levels, and decreased or
mildly increased gonadotropin levels.™ This kind of transient and re-
versible biochemical androgen deficiency (secondary hypogonadism)
is very common, and it is considered a normal response. In addition,
severe skin disorders with a high Charlson Comorbidity Index showed
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a significantly higher rate of semen abnormalities, such as low semen
volume, sperm count, motility, and increased abnormal forms.3 On
the other hand, and because the skin and its appendages are andro-
gen-dependent, male infertility due to hypogonadism can be associ-
ated with secondary skin changes. Several genetically determined
skin disorders may be associated with hypogonadism. Expectedly, af-
fected patients have both cutaneous and extracutaneous manifesta-
tions including involvement of the male reproductive system. Except
for polyarteritis nodosa and erythema nodosum leprosum, testicular
involvement in autoimmune diseases is unusual. Nevertheless, there
are few reports about the affection of male fertility in a variety of other
autoimmune diseases.”! Due to this tendency to other autoimmune
disorders, there can also be an immune response and antibody for-
mation in the testis against itself in patients with vitiligo. It is very
difficult to evaluate the association of uncommon diseases. The as-
sociation between vitiligo and male infertility can also be evaluated
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Table 2: Summary of the variables and analysis results according to the groups

Groups
Group A (n=21) Group B (n=20) Group C (n=35) Control (n=71) p

Age 30.5 (27-45) 27.5 (25-36) 31 (25-39) 30 (25-40) 0.372
Age at onset 23.14+3.65 22.35+3.96 24.71+£3.95 = 0.079
Duration of disease 5.5 (5-20) 6 (4—10) 6 (2—14) - 0.432
Body mass index 25.10+3.02 24.35+1.20 24.39+2.25 24.39+1.49 0.492
Clinical type

Nonsegmental 17 (80.95%) 20 (100.00%) 30 (85.71%) - 0.140

Segmental 4 (19.05%) 0 (0.00%) 5 (14.29%) -
Family history 0 (0.00%) 1 (5.00%) 6 (17.14%) - 0.075
Koebner phenomenon 0 (0.00%) 0 (0.00%) 3 (8.57%) - 0.161
Halo nevus 0 (0.00%) 0 (0.00%) 1 (2.86%) - 0.552
Semen analysis

Volume 3.40+1.00 3.45+0.97 3.43+0.92 3.46+0.81 0.993
Sperm concentration 39 (18-112)2 1 (8—14)° 3.21 (0.5-4.8)° 45 (16—-111)2 <0.001

Total motility 78.43+8.132 51.75+5.06° 49.26+8.44° 61.30+9.26° <0.001

A + B motility 41.62+4.472 28.90+2.15° 23.54+6.78° 39.79+7.932 <0.001

Morphology 6 (5-9)2 3 (2-6)° 3 (0-5)° 5 (2-8)2 <0.001

Data are given as meanzstandard deviation or median (minimum—maximum) for continuous variables according to the normality of distribution and as fre-

quency (percentage) for categorical variables. Same letters denote the lack of statistically significant differences between groups.

in this context. Abdel-Naser and Zouboulis underlined that the asso-
ciation of male infertility with skin diseases could be seen in various
congenital syndromes, as well as in acquired skin diseases, and that
the medication for skin diseases might also cause male infertility.[”
Although the current drugs used by the patients were not evaluated
in our study, it was thought that the drugs used for vitiligo might also
have affected sperm parameters. In many syndromes, there is an
association of skin pigmentation disorders with male infertility (hypog-
onadism and cryptorchidism).2425! As suggested in our study, it has
been shown that there may be a relationship between hypopigmented
lesions and male infertility in various syndromes such as McCune—Al-
bright, Prader—Willi, Pallister—Killian, and Fanconi anemia.?*-2! To the
best of our knowledge, this study is the first to investigate the re-
lationship between vitiligo and sperm analysis differences. Although
the mechanism could not be demonstrated in studies evaluating the
relationship between hypopigmented areas and sperm parameters,
knowing this relationship and acting in that direction will facilitate early
treatments. Although the underlying pathogenesis of vitiligo has not
been revealed, various theories have been proposed on this issue. In
different studies, zinc-a2-Glycoprotein (ZAG), a protein that is thought
to have a role in the relationship between vitiligo and male infertility,
has been mentioned.?*%! This protein is secreted in various fluids in
the body and has many functions. The ZAG protein is involved in the
regulation of melanin synthesis. ZAG is also an important protein in
terms of lipolysis and lipid metabolism and is associated with obesity.
182331 |t has been suggested that lipid metabolism is an important factor
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in the regulation of sperm movements, and sperm motility may be
affected by disrupting this metabolism in ZAG protein problems.[3%1
In addition, the ZAG protein can directly affect sperm motility through
membrane activation.® In different studies, it has been shown that
the ZAG protein is associated with the adequacy of sperm motility
during the fertilization process.*® For these reasons, we thought that
disorders of the ZAG protein, which were suggested to have a role
in both vitiligo pathogenesis and sperm motility, could account for the
results of our study.

Limitations

This study has several limitations. The retrospective design of the
study is an important limitation. Although the relationship between
vitiligo and sperm parameters has been examined, the direction and
cause of this relationship could not be determined due to the study
design. The sample of the study consists of patients who gave se-
men samples for various reasons. The indication for semen analysis
was not examined in our study. In cases with an indication for semen
analysis, the possibility of finding an abnormality in the results may
be higher. Therefore, selection bias may have occurred in the deter-
mination of the groups, and our control group cannot be considered
completely healthy. Another limitation is that the FT4 value, which is
a variable that may affect the semen analysis results, is different be-
tween the groups. FT4 may have been a confounding factor affecting
semen analysis results.
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CONCLUSION

We found that FT4 levels were lower and semen analysis results
(sperm concentration, A + B motility, and morphology) were more
negatively affected in patients with vitiligo. The clinical manage-
ment of vitiligo should also include its effects on the skin and male
reproductive system. Comprehensive studies examining the rela-
tionship between vitiligo and male infertility are valuable in reinforc-
ing the results of our study.
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