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Vitamin D levels in patients with seborrheic dermatitis
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SUMMARY

, Yildiz Hayran?

OBJECTIVE: Seborrheic dermatitis is a common papulosquamous skin disease with unknown pathogenesis. The aim of our study was to determine
the serum level of 25-hydroxy vitamin D in patients with seborrheic dermatitis SD.

METHODS: Atotal of 53 patients and 60 healthy controls were included in the study. Serum vitamin D, calcium, phosphorus, and parathormone levels
were measured in the patient and control groups, and a comparison was made between the two groups regarding these parameters.

RESULTS: Severe vitamin D deficiency was more frequent among patients with seborrheic dermatitisSD compared to controls (52.8 vs. 25.8%,
p=0.003). In patients with severe vitamin D deficiency, seborrheic dermatitis SD was detected more frequently at an early age (p=0048) and in women
(p=0.015). No correlation was found between the seborrheic dermatitis skin involvement site and vitamin D level.

CONCLUSION: The fact that vitamin D levels decreased in patients with seborrheic dermatitis SD and patients with severe vitamin D deficiency
develop seborrheic dermatitis SD earlier suggests that the low levels of vitamin D are related to seborrheic dermatitis.
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INTRODUCTION

Seborrheic dermatitis (SD) is encountered with a frequency of
3-5% (2.35-11.3) in the society. It is a chronic inflammatory
disease that is more common, especially in men'. Scalp, eye-
brows, nasolabial region, ear, sternal region, and flexor regions
are frequently involved. It is frequently observed in infants in
the first years of life, in pubertal age when sebaceous gland activ-
ity increases, and in advanced ages®®. The most accused ones
in its etiopathogenesis are microbial factors such as seborrhea,
malassezia, and demodex, androgenic hormones, immuno-
logical disorders, drugs, hereditary factors, and stress"*®. Skin
diseases, such as psoriasis, atopic dermatitis, acne, and rosacea,
are also frequently associated with SD*. The etiopathogenesis is
not fully known. It is considered an abnormal focal inflamma-
tory immune response to Malassezia species and their metab-
olites'?. Moreover, it has been reported that the lesions exac-
erbate in winter and undergo remission in summer with the
curative effect of UV rays®.

A total of 95% of active vitamin D (vit D) is formed in the
skin, especially after exposure to UVB (290-320 nm) rays. A
very small amount of it is taken with the diet’. Vit D is known
as the basic hormone that plays a key role in calcium (Ca)-
phosphate (P) metabolism and shows its effects on the intes-
tines, kidneys, and musculoskeletal system®. Apart from Ca

and bone metabolism, vit D plays a role in cell proliferation,

differentiation, regulation of hormone secretion, and immu-
nological functions™'*'2.

Vit D, which is found in cells such as keratinocytes, mast
cells, melanocytes, fibroblasts, the immune system, and many

tissues, shows its effect through its nuclear receptors (VDR)®1314,

VDR is mostly expressed in the skin'%*.
The effect of vit D has been shown in many systemic dis-

10.15-18 Tt js used in the treatment

eases, including skin diseases
of various skin diseases such as psoriasis, vitiligo, and morphea
alopecia areata, in which vit D deficiency is detected'*'. Vit
D supplements or natural sunlight were shown to be benefi-
cial in SD".

Studies have been conducted to investigate vit D levels in
patients with the assumption that vit D deficiency may play a
role in the development of the disease due to its effects on the
inflammatory process and immune response in SD etiopatho-
genesis?®?. There are few studies on this subject in our coun-
try**?. For this reason, we wanted to investigate vit D levels
in patients with SD.

METHODS

This study was planned as a single-center case-control study.
A total of 53 volunteer patients over the age of 18 years who
were diagnosed with SD in our outpatient clinic and 60 healthy
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controls were included in the study. Patients’ age, gender, age
of disease onset, disease duration, lesion localization, smoking
status and alcohol use, subjective stress history, and presence
of additional skin and systemic diseases were collected and
recorded. Pregnant women, those with systemic disease and
neoplastic disease, those who have received systemic and topi-
cal drug therapy in the last 3 months, and those who have used
drugs containing vit D and Ca were not included in the study.
Routine biochemistry tests were performed, and vit D, Ca, B,
and parathormone (PTH) levels were measured in patients’ sera.
Vit D and PTH values were measured using Simens Atellica
immunoassay autoanalyzer, and routine biochemistry and Ca
and P levels were measured using Simens Atellica IM/CIH
biochemistry autoanalyzer. The study was carried out between
November and May.

The control groups were selected from healthy people who
came for general control purposes. Before the study, permis-
sion was obtained from the local ethics committee (ethics com-
mittee no. 26/0172022; date and number E1-22-2347). The
study was conducted according to good clinical practices and
Helsinki Declaration. Consent was obtained from the patient
and control groups. The informed consent form was obtained
from the patients.

In the patient group, the diagnosis of SD was made based on
the clinical findings. The lesion localization was differentiated.

Serum vit D levels were compared between the patient and
control groups.

Vit D levels were evaluated according to 2 units (ng/mL
and nmol/L). Vit D levels <20 ng/mL were identified as severe
deficiency, 20-30 ng/mL as mild-moderate deficiency (mod-
erate), and 150> ng/mL as toxicity risk. Similarly, vit D levels
<50 nmol/L were identified as severe deficiency, 50~75 nmo-
I/L as mild-moderate deficiency (moderate), and >375 nmo-
I/L as toxicity risk.

Ca, P, and PTH levels were compared between the
patient and control groups (the normal Ca values were
accepted to be 8.7-10.4 mg/dL, the normal P-values were
accepted to be 2.4-5.1 mg/dL, and the normal PTH values
were accepted to be 18.4-80.1 ng/L). The Ca, P, and PTH
levels were compared between patients with and without
severe vit D deficiency.

Duration of the disease: It was divided into three groups,
namely, 1-5 years, 6-10 years, and more than 10 years.

A comparison was made between those with or without
severe vit D deficiency in terms of age, gender, age of onset,
duration, area of involvement, subjective stress history, smok-
ing status, alcohol use, and presence of additional systemic
and skin diseases. The relationship between disease localization
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and duration of the disease and vit D levels was evaluated.
Involvement areas were grouped as scalp, forehead, face, naso-

labial, chin, eyebrows, ear, and mid-chest.

Statistical method

All statistical analyses were performed using the Statistical Package
for the Social Sciences (SPSS) 21.0 for Windows (SPSS, Inc.,
Chicago, USA) package program. While descriptive values were
expressed as numbers (n) and percentage (%) for categorical
values, they were expressed as the mean (standard deviation,
SD) if normally distributed and as the median (interquartile
range, IQR) if not normally distributed. Pearson chi-square and
Fisher’s exact tests were used to compare categorical variables.
Whether the continuous variables fit the normal distribution
or not was evaluated with Kolmogorov-Smirnov and Shapiro-
Wilk tests, and comparisons were made using Student’s t-test
for numerical variables that fit normal distribution and Mann-
Whitney U test for numerical variables that did not fit normal
distribution. The statistical significance level was accepted as
p<0.05 in all comparisons.

While calculating the sample size in our study, it was pre-
dicted that the frequency of severe vit D deficiency would be
53% in patients with SD and 26% in the control group. Thus,
the total (patient+control) number of participants required
for an effect size of 0.28 was calculated as 108 (strength 80%,
type 1 error 5%, and df=1). Sample size calculation was done

using G-power.

RESULTS

The median age of the patients was 28 years (IQR: 25-37.5).
The median age of the controls was 32 years (IQR: 26-47.3).
The patient and control groups were similar in terms of
age (p=0.14). In the patient group, 58.5% were males and
41.5% were females (male/female ratio 1:4). In the control

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Controls

Patients

M Severe Vit D deficiency W Mild Deficiency+ Normal Vit D Levels

Figure 1. Presence of severe vitamin Dvit D deficiency in the patient
and control groups.
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group, 48.3% were males and 51.7% were females. The
patient and control groups were similar in terms of gen-
der (p=0.28).

The duration of the disease was 1-5 years in 77.4% of the
patients, 6-10 years in 20.8% of the patients, and more than
10 years in 1.9% of the patients. The median age of onset of
the disease was 24 years (IQR: 21-32).

Figure 1 shows the distribution of vit D deficiencies in the
patient and control groups. The presence of severe vit D defi-
ciency was significantly more frequent in the patient group
than in the control group (p=0.003) (Figure 1). There was no
relationship between vit D levels and disease duration or dis-
ease localization.

Patients with severe vit D deficiency were younger than
patients with mild vit D deficiency and normal vit D lev-
els (p=0.048). Additionally, female gender was more fre-
quent in patients with severe vit D deficiency (57.1% in
the severe vit D deficiency group vs. 24% in the mild defi-
ciency+normal vit D level group) (p=0.015). In the control
group, no statistically significant association was observed
between vit D levels and age or sex (p-values=0.94 and 0.25,
respectively). All characteristics of patients with and with-
out severe vit D deficiency, disease localization, and rates
are summarized in Table 1.

When calcium, phosphorus, and PTH levels in the patient
and control groups were compared, phosphorus was found to
be significantly lower in the patient group (p=0.013) (Table 2).

Patients with and without severe vit D deficiency were
similar in terms of serum levels of Ca, P, and PTH (Table 3).

DISCUSSION

SD is a common inflammatory disease that can last for years
with relapses and remissions. As the disease is chronic and has
no definite treatment, it negatively affects the quality of life of
patients. Various studies have been conducted on the etiology
of the disease, and many theories have been proposed. However,
no definite conclusion has been reached®“.

In various studies, increased CD16+expression in NK cells,
activation of complement systems, and increased inflammatory
interleukins in the skin of patients with SD were observed®*.
In addition to this, various studies have shown that Malassezia-
type yeasts, which play a role in the etiopathogenesis of SD,
increase the release of inflammatory cytokines such as IL-6,
IL-8, and TNF-o. from keratinocytes®**8. This suggests that
there is increased subclinical inflammation in SD?.

Several studies have shown the effect of vit D on many

inflammatory and autoimmune skin diseases such as psoriasis,
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atopic dermatitis, polymorphous light eruption, systemic

15-17 Tn these

lupus erythematosus, vitiligo, and alopecia areata
studies, vit D levels were generally found to be low”?!. In
these diseases in which vit D deficiency is detected, it is rec-
ommended to keep the vit D level normal'®®. In the etio-
pathogenesis of SD, vit D deficiency may have a role in the
development of the disease due to its effects on the inflamma-
tory process and immune response''. Moreover, the fact that
SD shows spontaneous improvement in summer and benefit
from vit D preparations used in the treatment brought up
the relationship between vit D and disease, and SD and vit D
levels were investigated®*®. In these studies, the questions “Is
remission achieved in SD by eliminating vit D deficiency?”
and “What role does vit D play in skin diseases?” were tried
to be answered.

The data in studies on the use of topical vit D analogs in
the treatment of SD are still contradictory. While beneficial
results are obtained in some studies, others are not found to
be effective enough?¥’.

In 2013, Dimitriova et al. conducted the first study on vit
D levels in SD. They found that optimal vit D levels could not
be determined in any of the patients, and vit D was found to
be deficient or insufficient in all patients. Moreover, no signif-
icant difference was found between male and female genders.
In 2017, the same authors examined remission in their study
by giving vit D supplements to patients with SD and found
that their attacks decreased'*?.

On the contrary, Rahimi et al. found that vit D levels were
significantly lower in the study group, which included 118
patients and 171 controls, compared to the control group. This
difference was found to be more pronounced in patients with
facial involvement compared to scalp involvement. The authors
found that the vit D level was lower in patients with severe SD
in the scalp than in the scalp involvement and reported that
vit D was inversely proportional to the severity of the disease?’.
Sobhan et al. found that the vit D level of the patients with SD
was significantly lower than the controls, but no correlation
was found with the severity of SD in this study*. In a retro-
spective study conducted in Turkey, vit D levels were found to
be lower in patients with SD compared to references. Inan
et al. investigated vit D levels in patients with telogen efflu-
vium and SD and found low vit D levels in the presence of SD
and both acute and chronic telogen effluvium, but they could
not detect a significant relationship between vit D levels only
in patients with SD®.

Scalp involvement is normally around 50-70% in SD"*¢.
In a study by Byung et al., they reported that sebaceous
gland activity increased in 20 and 30 years of life as well as in
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Table 1. All characteristics of patients with and without severe vitamin D deficiency, disease localization, and rates.

Patients with severe vit D Patients without severe vit D
deficiency deficiency
Age, average (standard deviation) 28.9(9.7) 35.2(13.1) 0.048
Sex, n (%)
Female 16 (57.1) 6(24)
0.015
Male 12 (42.9) 19 (76)
Disease duration, years, median (IQR) 3(1-5) 3(1.7-8.5) 0.34
Age of onset, median (IQR) 23(18.9-28.4) 26 (22-34.5) 0.14
Number of sites involved, median (IQR) 1.5(1-3.8) 2(1-2.5) 0.85
Scalp involvement, n (%)
Yes 26(92.9) 22 (88)
0.55
No 2(7.1) 3(12)
Facial involvement, n (%)
Yes 8(28.6) 6 (24)
0.71
No 20(71.4) 19 (76)
Nasolabial involvement, n (%)
Yes 3(10.7) 1(4)
0.36
No 25(89.3) 24.(96)
Eyebrow involvement, n (%)
Yes 6(21.4) 5(20)
0.89
No 22(78.6) 20 (80%)
Ear involvement, n (%)
Yes 6(21.4) 5(20)
0.89
No 22 (78.6) 20 (80%)
Chininvolvement, n (%)
Yes 2(7.1) 2(8)
0.91
No 26(92.9) 23(92)
Chest involvement, n (%)
Yes 6(21.4) 4(16)
0.61
No 22 (78.6) 21(84)
Smoking status, n (%)
Yes 7(25) 3(12)
0.23
No 21(75) 22(88)
Alcohol use, n (%)
Yes 3(10.7) 2(8)
0.73
No 25(89.3) 23(92)
Additional systemic disease, n (%)
Yes 10(35.7) 7 (28)
0.55
No 18 (64.3) 18(72)
Additional skin disease, n (%)
Yes 1(3.6) 5(20)
0.089
none 27 (96.4) 20 (80%)
Subjective stress, n (%)
Yes 17 (60.7) 14 (56)
0.73
No 11(39.3) 11(44)
4

Rev Assoc Med Bras. 2023;69(7):e20230022



Akbas A et al.

Table 2. Comparison of calcium, phosphorus, and parathormone levels in the patient and control groups.

Calcium (mg/dL), average (standard deviation) (n=8.7-10.4) 9.61(0.76) 9.69 (0.61) 0.52
Phosphorus (mg/dL), average (standard deviation) (n=2.4-5.1) 3.47(0.52) 3.75(0.54) 0.013
Parathormone (ng/L), median (IQR) (n=18.4-80.1) 35.7 (28-55.3) 40.5 (32.5-54.5) 0.63

Table 3. Comparison of calcium, phosphorus, or parathormone levels in patients with and without severe vitamin D deficiency.

Those with severe vit Those without severe vit value
D deficiency D deficiency P

Calcium (mg/dL), average (standard deviation) 9.61(0.79) 9.8(0.59) 0.75
Phosphorus (mg/dL), average (standard deviation 3.63(0.57) 3.66(0.54) 0.72
Parathormone (ng/L), median (IQR) 39.9(30.8-53) 36.7 (28.5-56.8) 0.87

adolescents. They stated that this may be due to the intense
number and activity of sebaceous glands in the scalp, thus facil-
itating the development of SD?%. In our study, scalp involve-
ment was also higher.

Similar to other studies, Gray et al. reported that half
(52%) of the patients with SD had vit D deficiency. These
authors also stated that the lesions are mostly located on
the scalp, and like some researchers, they reported that the
severity of the disease in the scalp is associated with higher
and lower serum vit D levels and that it is seen at younger
ages such as the third decade®. In this study, we found vit
D levels in patients with SD to be severely low at a rate
of 52.8%, similar to previous studies. It was also lower in
young female patients.

The known function of vit D is to regulate Ca and P metab-
olism. It achieves this effect by increasing the absorption of
both Ca and P in the intestine; vit D decreases PTH secre-
tion and increases bone resorption and Ca and magnesium
resorption from the kidneys”. While there is a negative cor-
relation between PTH phosphate levels, vit D has a stimulat-
ing effect on both Ca and P homeostasis. When the vit D level
decreases, Ca absorption decreases, PTH increases, and urinary
excretion of P increases. PTH increases due to hypocalcemia
and hypophosphatemia, but there may be cases where it does
not®. However, the reason for this is not known exactly. In
their studies, Aydin et al. found PTH elevation only in 6.3%
of the patients with low vit D¥.

In this study, besides the vit D level, Ca, B, and PTH
levels were also examined in the patient and control groups.
In the analysis, PTH increase was not detected in any of
the patients with low vit D levels. There was no difference
between Ca levels, but P levels were found to be significantly
lower in the patient group. No pathology was found in any
of the patients to decrease blood P. Therefore, it was found
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that low P could be due to vit D deficiency or incidental. It
was concluded that P may have another unknown effect on
the pathogenesis of SD, and further research is needed on
this subject. Furthermore, there was no difference between
Ca, P, and PTH values in comparison of those with and
without severe vit D levels.

The limitations of the study can be summarized as the small
number of participants, not specifying the severity scale of SD
and skin type, not performing questioning of the lifestyle and
clothing style, sun exposure history, and diet questioning, which

could be potential sources of bias and uncertainty.

CONCLUSION

Recently, vit D has been extensively studied by researchers
not only for its role in Ca metabolism but also for its immu-
noregulatory, antiproliferative, and differentiation-controlling
properties. The obtained data show that vit D is promising to
researchers. In this study, vit D levels were found to be low
in patients with SD. The fact that vit D levels decreased in
patients with SD and patients with severe vit D deficiency
develop SD eatlier suggests that the low levels of vit D are
related to SD.
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