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Abstract

Aim: Androgenic alopecia (AA) is defined as progressive miniaturization of
scarless hair follicle prevailing among both male and female. Telogen effluvium (TE)
is the most common hair loss form accompanying systemic diseases. It is aimed to
determine the role of vitamine D, the significance of which has been increasing in
recent years, in hair loss problem within the scope of this study.

Methods: The patients who applied to Dermatology clinic with the complaint
of hair loss and diagnosed androgenic alopecia and telogen effluvium by clinic
examination between the years 2015-2016 were included into this study. The age,
gender and 25°OHvitamin-D level of the patients were recorded retrospectively.

Results: One-hundred eighty seven (N=187) participants (140 female / 47 male)
were included in this study. Fifty-eight (N=58) patients (28 female / 30 male) with
androgenic alopecia diagnosis formed the first group; 71 patients (65 female / 6 male)
with telogen effluvium were formed the second group and 58 healthy volunteers (47
female / 11male) were included in the control group. When Vitamin-D level of first
group (AA) was compared with that of the second group (TE) and the control group,

E-mail: tuba_baglan@yahoo.com there was a statistically significant difference observed (p=0.01/p=0.01 respectively).

However, there was no statistically significant difference between the vitamin-D level
of second group (TE) and that of the healthy control group (p=0.61).

Conclusion: The level of 25’(OH) vit D was found high in androgenic alopecia
group than telogen effluvium and controls. Revealing the relationship between
vitamin-D level and hair loss might give us the opportunity to come up with new
treatment options considering refractory patients.
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T¥XbIPbIMOAMA

Kipicne: AHgporeHngi anoneumnsi (AA) epnep MeH aiengep apacbiHaa 6acbiM 60mbin TabbinatbiH kebekcia watll (onnuKybIHbIH NPOrpeCccuBTi
MUHUaTIOPU3aLUSIChl PeTiHAE aHblkTanaabl. TenoreHai anoneums (TA) - 6yn xyieni aypynapra caikec KeneTiH Lall TYCYiHiH KeH TapanfaH Typi. byn
3epTTeyaiH MaKcaThbl Luall TyCy Maceneci asicblHAa COHFbl XbiNAapbl MaHi apThin Kene xaTkaH D BuTamuHiHiH peniH aHbikTay 6onbin Tabbinagbl.

BpicTepi: byn 3eptTeyre 2015-2016 binbl AepMaTONOrMsANbIK KNWHWKaFa LWall TYCyiHe LaFbiMOaHFaH XaHe KMUHUKanblK TeKkcepyaeH KeniH
aHAporeHai Hemece TenoreHi anoneumsiHbl AnarHocTvkanaHraH nauneHTTep exrisingi. Emaenyinepain xacbl, XblHbICbl xaHe D BuTamuHiHiH 25-OH
OeHreni peTpocneKkTUBTI Tipkenai.

Hatuxenepi: XKy3 cekceH xeTi (N=187) katbicywwbl (140 aiien / 47 ep) 3epTTeyre eHrisingi. AHgporeHai anoneuust guarHo3sl 6ap eny ceris
(N=58) nauweHT (28 aiien / 30 ep) GipiHwi Tonka Kipai, 71 nauneHT (65 aiten / 6 ep agam) TenoreHdi anoneums AMarHo3bIMEH ekiHLi Tornka aHe 58
[eHi cay epikTi agam (47 anen / 11 ep agam) 6akpinay TobbiHa Kipai. BipiHwi TonTarbl D BuTamuHiHiH (AA) geHreniH exiHwi TonneH (TA) xxaHe bakbinay
ToBbIMEH canbICTbipFaH4a cTaTUCTUKanbIK MaHAi abipmallbinbik 6arikangbl (p=0.01/p=0.01 caikeciHwe). Anaviga, ekiHwi Ton (TA) MmeH cay bakbinay
TobbI (p=0.61) BUTAMUHIHIH OeHrelii apacbiHAa aiTapnblikTai ablpMallblfiblK GOnFaH oK.

KopbITbiHAbI: D BuTamuHiHiH 25-OH aeHrerii TenoreHai anoneuus TobbiHa xaHe bakbinay TobblHa KaparaHaa aHaporeHai anoneums TobbiHaa
»ofapbl 6onabl. D BUTaMUHiHIH WaLl Tycy apacbkiHaarbl e3apa baiinaHbiCbiH aHblkTay 6isre pedppakTepnik nauneHTTepai emaeyaiH )aHa HyckanapbiH
asipneyre MymkiHaik 6epegi.

Herisri ce3pep: D BuTamMuHi, TenoreHai anoneums, aHaporenaik anonewyms
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PE3IOME
BBepeHue: AHpporeHHas anoneuusi (AA) onpefensieTcst kak NporpeccvMBHasl MuHuaTiopusauusi 6e3py6LoBoro BonocsiHoro chonnvkyna,
npeobnagawllasl cpeam MyX4YMH U KeHWuH. TenoreHoBasi anoneuusi (TA) aTo Haubonee pacnpocTpaHeHHass dopma BbiMafeHusi BOJOC,
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COMyTCTBYIOLAA CUCTEMHbIM 3aboneBaHusM. Llenbio gaHHOro uccnegoBaHUs SBMSIETCA ONpefeneHve ponu BuTamumHa D, 3HayYeHue KoToporo
yBENUUMBaeTCH B NOCNEAHME rofbl B pamMmkax NpobrnemMbl BbinaAeHust BONoc.

MeTtoabi: B faHHoe uccnenoBaHve Gbiny BKMOYEHbI NALMEHThI, KOTOpble obpallanvchk B AepMaTtornormieckyto knumHuky B 2015-2016 rogy c
*anobamun Ha BbiNageHve BOMOC M Y KOTOPbIX NOCMe KIMHUYeCcKoro obcneaoBaHnsa AMarHoOCTMPOBanyt aHAPOreHHYH0 U TEMNOreHOBYIO anonewumio.
BospacT, non v yposeHb 25-OH ButamunHa D nauuneHToB Obinn 3apervcTprpoBaHbl PETPOCNEKTUBHO.

PesynbraTbi: CTo BocembaecaT ceMb (N=187) yyacTHukoB (140 xeHWwuH / 47 My»4unH) Gbinu BKNtoYeHbl B uccnegoBanve. Matbaecsat BocemMb
(N=58) nauneHTOB (28 xeHLMH / 30 My>4MH) C AnarHO30M aHAPOreHHasl anonewums BOLLNKN B nepByto rpynny; 71 naumeHT (65 XeHLWMH / 6 My>X4nH)
C AMarHo3oM TernoreHoBas anoneyus BOLINW BO BTOPYIO rpynny v 58 300poBbix A06poBOnbLEB (47 XeHLWMH / 11 My>KUYMH) BOLLMN B KOHTPOIbHYHO
rpynny. Mpu cpaBHeHun ypoBHs BuTammHa D nepsowi rpynnbl (AA) co BTopoi rpynnoi (TA) n KOHTponbHOW rpynnoi, Habnioganack CTaTUCTUYECKN
3Hauumas pasHuua (p=0.01/p=0.01 cooTBeTCcTBEHHO). OfHaKO, 3HAYUTENBHON pa3HULIbl MexXay ypoBHeM BuTamuHa D BTopoii rpynnbl (TA) 1 30opoBoi

KOHTpOnbHOM rpynnbl He 6bino (p=0.61).

3akntoyeHue: YpoBeHb 25-OH ButamuHa D 6bin BbiLle B rpynne aH4poreHHow anonewuy, 4em B rpyrnmne TenoreHoBow arnoneumum u KOHTPOSbHOM
rpynne. BbisiBneHve B3avMOCBS3W Mexay ButamvHoM D v BbinageHWeM BOSIOC MOXET [AaTb HaM BO3MOXHOCTb pa3paboTaTb HOBble BapuaHThbl

neyYeHnst pedopakTepHbIX NaLMeHToB.

KntoueBble cnoBa: BuTamuH D, TenoreHoBas anoneuunsi, aHaporeHHas anoneums

Introduction

Androgenic alopecia (AA) is defined as progressive
miniaturization of non-scatrisyel alopecia hair follicle
prevailing among both male and female. Level of androgene,
age and genetic factors have been stated as the primary causes
concerning pathogenesis of the disease [1]. However, the loss of
hair has seemed prevalent among genetically prone individuals
even with normal androgenic hormone level [2]. The occurrence
and development of AA depends on the interaction of endocrine
factors and genetic predisposition [3]. Its pathogenesis is
androgen dependent, and genetic predisposition is the major
requirement for the phenotype [4]. Although AA is a very
prevalent condition, approved therapeutic options are limited.
Finasteride and minoxidil for male AA and minoxidil for female
AA still are the therapeutic options with the highest level
evidence [5].

One of the common causes of diffuse hair loss, telogen
effluvium (TE) is also the most common pattern that can be
characterized with common telogene hair shedding [6]. It was
first described by Kligman in 1961. Women with TE more
frequently present to dermatologist. A wide variety of potential
triggers have been implicated in the pathogenesis of TE [7]. In
its acute form, it generates a lot of anxiety in the patient, which
can be significantly allayed with a confident diagnosis. In its
more chronic form, however, the hair loss may go unnoticed for
long periods of time [8]. Chronic TE is most often intermittent,
alternating periods of spontaneous remissions with episodes of
unexplained relapses [9].

As any disturbances in the hair follicle cycle may lead
to hair shedding, or alopecia, the possible role of vitamin D in
alopecia was investigated in many studies. A growing body of
evidence shows that vitamin D and its receptor are responsible
for maintaining not only calcium homeostasis but also skin
homeostasis [10]. Here, we aimed to determine the role of
vitamin D, the significance of its roles has been increasing in
recent years, in hair loss problem within the scope of this study.

Material and methods

The patients who applied to Dermatology clinic with
the complaint of hair loss and diagnosed AA/ TE by clinic
examination between the years April 2015 - April 2016 were
included into this study. With a prior written consent form
taken from the participants, they were divided into three main
categories according to diagnosis: the first group consisted of
the ones with AA, the second group was formed with the ones
with TE and the last group included the ones with no distinct
diagnosis (healthy control group). The age, gender and 25’°(OH)
vitamin-D level of the patients were recorded retrospectively.
Complete blood count, thyroid function test, Vit B 12, folic acid,
ferritin and zinc levels recorded from hospital data. Patients
detected any abnormalities from these tests were excluded from
the study.

Statistical analysis of the study was performed with SPSS
17 (SPSS Statistics for Windows, Version 17.0. Chicago: SPSS
Inc). Normal distribution analysis of the data acquired was
evaluated with Kolmogorov-Smirnov test method. Descriptive
tests were used for the defining data. Independent student T-test
was used for the comparison of groups with normal distribution,
and Mann Whitney U test was applied for the comparison of
groups with non-central distribution. P<0.05 was regarded as
statistically significant.

Results

One-hundred eighty seven (N=187) participants (140
female / 47 male) were included in this study. Fifty-eight (N=58)
patients (28 female / 30 male) with AA diagnosis formed the
first group; 71 patients (65 female / 6 male) with TE formed
the second group and 58 healthy volunteers (47 female / 11
male) were included in the control group. For the AA group, the
mean age was 30.3+8.8 years with a mean 25°0OH Vitamin-D
level of 16.0248.3 ng/dl; for the TE group, the mean age was
26.6+8.4 years with a mean 25°(OH) vit D level of 11.6+5.2 ng/
dl; the mean age of the control group was 28.5+10.1 years with
a mean 25’(OH) vit D level of 12.248.3ng/dl. The age, gender
and 25°(OH) vitamin-D level of the groups are shown in Table 1.

Table 1 Distribution of 25’OH Vitamin- D, age, gender according to the groups

Group Age (Median) 25’(0H)Vit D (Mean*SD) Gender (N/%)
AA (N=58) 30 16.02+8.3 (1) F30/51.7
M 28/48.3
TE (N=71) 26 11.6+5.2 F65/91,5
M 6/8,5
Control (N=58) 28 12.248.3 F 47 /81
M11/19

Abbreviations: AA: Androgenic alopecia; TE: Telogen effluvium; F: female; M: male;
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When vitamin-D level of the first group (AA) was
compared with that of the second group (TE) and the control
group, there was a statistically significant difference observed
(p=0.01/p=0.01 respectively) (Table 2). However, there was no
statistically significant difference between the vitamin-D level
of second group (TE) and control group (p=0.61).

Table 2

Comparisons of vit D levels according to the

groups
Group 1-2 Group 1-3 Group 2-3
Age P=0.15 P=0.294 P=0.247
Gender P=0.058 P=0.080 P=0.080
25’'(0H) Vit D P=0.01* P=0.01* P=0.61

Abbreviations: group 1: androgenic alopecia, group 2: telogen effluvium;
group 3: control ¥*P<0.05, statistically significant.

Discussion

Hair loss is one of the major reasons among all the patients
applying to Dermatology clinic. It has a considerable influence
on social interactions among people as most people indicate
that hair loss can have adverse effects on their self-confidence
and self-esteem. People with hair loss are rather inclined to feel
older than they actually are, and they are quite often abstained
from daily interactions both socially and physically. Therefore,
it can be concluded that alopecia has more diverse effects than
assumed for individuals who suffer from this disease as it causes
stress along with a dissatisfaction with the body image. As a
result of a foresaid desperate situations, millions of dollars are
being spent for its treatment every year [11, 12].

Level of androgene, age and genetic factors have been
stated as the primary causes concerning pathogenesis of the
disease [13]. Telogen effluvium is the most common hair loss
form accompanying systemic diseases. On all over the scalp,
hair becomes diffusely sparse [8]. There are several factors
which might play important role in TE, such as iron deficiency,
thyroid gland dysfunctions, systemic diseases, some varieties
of medication, hypoproteinemia and low zinc level [14, 15].
Despite the fact that there is no efficient treatment for AA and
TE, cause-oriented treatments should be administered after
doing necessary tests.

Vitamin-D has a key role in the regulation of calcium
homeostasis and bones metabolism. Over the last two decades,
immune-regulatory effects of Vitamin-D has arisen ever-
increasing curiosity with respect to the emergence of some
diseases characterized by inflammation, malignancy, auto-
immune disorders and chronic infections due to its deficiency
[16].

Vitamin-D also plays a vital role in many dermatologic
cases. It is used in the treatment of psoriasis for its anti-
proliferative effect, in healing vitiligo for its melanocytes
synthesis stimulating effect and as a remedy for scleroderma and
generalize morphea due to its effect of decreasing the collagen
synthesis and inhibiting active T-cells functions [17-19].
Wegienka et al have identified significant relevance between the
25-OH vitamin-D levels in prenatal cord blood and some eczema
types [20]. They have also discussed that vitamin-D supplement
might become a current issue as it can be used for preventive
treatment in progress of allergic diseases. In another study
conducted, it was contemplated that vitamin-D has important
role within the progress, severity and process of some allergic
diseases such as asthma, eczema and food allergies. It has also

been suggested that extensive vitamin-D deficiency in all over
the world can account for the increase of allergic diseases to a
certain extent within the last 50-60 years [21].

Vitamin-D has a notable role in the keratinocyte
differentiation and forming healthy hair cycle. The intense
presence of vitamin-D receptor, the lack of which can affect
hair growth, has been identified in hair follicles [22]. It has
been claimed by Mady LJ et al. in their experimental animal
model that calbindin-D9k knockout pump, maternal vitamin-D
deficiency or low calcium diet cause alopecia with no temporary
scar [23]. Accordingly, in another experimental animal study
conducted by Xie Z et al, it has been found that there is a relation
between insufficient activity of vitamin-D receptors and reduced
epidermal differentiation as well as the growth of hair follicles
[24]. In yet another study, the findings have posed that the mice
whose vitamin-D receptor was mutantized alopecia monitoring
the role of vitamin-D receptor was stronger than that of the
hormone itself, while alopecia was not a frequent symptom in
the case of mice fed on vitamin-D poor diet [25].

In a study conducted on by Mahamid M et al., low
vitamin-D level was detected in alopecia areata patients [26].
In another study conducted by Fawzi et al, it was found that
vitamin-D receptor levels in serum and tissue were relatively
low in patients with AA and alopecia areata in pathogenesis of
which vitamin-D receptors are of vital importance [27]. Apart
from the literature according to our study the level of Vit D
was statistically higher than the control group and TE group.
Yet another study conducted by H Rasheed et al. on 80 female
patients suffering from hair loss with TE diagnosis has revealed
a strong correlation between low serum vitamin-D and ferritin
level and hair loss occurred [28]. With the realization of this
relationship, the importance of vitamin-D and iron supplements
in the treatment of hair loss problem will be better appreciated.
We did not detect any statistically difference of Vit D levels
between TE and control group. There may be other factors (age,
gender, etc.) affecting the level of Vit D in TE group.

The correlation between vitamin-D level and alopecia
has been more widely established in alopecia areata within
the literature. There have been only limited number of studies
related to AA and TE. In this study statistically significant
vitamin-D level has been found in AA group when compared
to that of the healthy control group. On the other hand, there
was no statistically significant difference between the vitamin-D
level of TE group and that of the healthy control group. Of 58
healthy volunteers within the control group 47 were female and
11 were male. Owing to cultural values and clothing habits in
our society, the vitamin-D level of female was found to be lower.
Uneven sampling distribution of male and female in our study
can be regarded as one of the vulnerabilities. We consider this
uneven sampling distribution might have affected the findings
and results of this study.

Limitation of the study

Not considering other bone turnover biomarkers
(calcium, parathormone, alkaline phosphatase, telopeptide) and
menopausal status of females are the limitations of the study.
Another limitation of our study is that we live in a geography
where women are covered and little exposured to the sun. This
may have affected the outcome of vitamin D in female patients.

Conclusion
We have found high vit D levels in AA group than TE and
controls. The studies conducted on a larger patient population
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with vitamin-D level will most likely to be guiding the further to come up with new treatment options considering refractory
research in a better way. Revealing the relationship between patients.
vitamin-D level and hair loss might give us the opportunity Disclosures: There is no conflict of interest for all authors.
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