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Serum 25-Hydroxy-Vitamin D and Vitamin B12
Levels in Childhood Alopesia Areata
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Alopesi Areatalı Çocuklarda Serum Vitamin D ve
Vitamin B12 Düzeyleri
ABSTRACT
Objective: Alopecia areata (AA); is a sudden onset, non-scaring hair loss. Twenty percent of cases are
children.Although it is thought to be related to genetic predisposition, inflammation, immunological
processes or psychological triggers, its pathophysiology is still not fully understood. This study was
planned to investigate the levels of serum 25-hydroxy vitamin D, vitamin B12, thyroid-stimulating
hormone (TSH) and free T4 FT4) in children with AA and compare the results with age-matched healthy
individuals.
Methods: A retrospective medical record review was carried out in an outpatient dermatology clinic in a
tertiary medical center between January 1,2013 and December 31, 2017. The study included 520 patients
(ages 0-18 years) who received a clinical diagnosis of AA.106 patients with AA met the inclusion criteria.
Patients in the control group (n=106) were selected among children aged 0-18 years without any medical
and/or psychiatric diagnosis. Both past medical and family medical history were also noted. Results of
laboratory tests including vitamin D, vitamin B12, TSH, FT4, and thyroid auto-antibodies were noted.
Results: There was no significant difference between the patient and control groups in terms of mean age.
Mean age of onset was 8.0 years. The number of boys and girls in both the patient and control groups
were 55 and 51. Serum levels of FT4 and TSH in patients with AA were significantly higher than the control
group. Both vitamin D and vitamin B12 levels of the patients with AA were significantly lower than the
control group.
Conclusion: Although its role in etiopathogenesis is not understood, the importance of monitoring both
vitamins and thyroid functions in childhood AA cases is obvious.
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Amaç: Alopesi areata (AA); ani başlangıçlı, skar bırakmayan saç dökülmesidir. Olguların %20’si çocuktur.
Genetik yatkınlık, inflamasyon, immünolojik süreçler veya psikolojik tetikleyiciler ile ilişkili olduğu düşünülse de, patofizyolojisi hala tam olarak anlaşılamamıştır. Bu çalışma; alopesi areatalı çocuklarda vitamin D,
vitamin B12, tiroid stimulan hormon (TSH) ve serbest T4 (fT4) düzeylerini araştırmak ve sonuçları aynı yaş
grubundaki sağlıklı bireylerle karşılaştırmak için planlandı.
Yöntem: 1 Ocak 2013 ve 31 Aralık 2017 tarihleri arasında üçüncü basamak sağlık merkezinde dermatoloji kliniğine ayaktan başvuran hastalarda tek merkezli retrospektif tıbbi kayıt incelemesi yapıldı. Çalışmaya
klinik tanısı alopesi areata (AA olan 520 hasta (0-18 yaş) çalışmaya alındı. AA’lı 106 hasta dahil edilme
kriterlerini karşıladı. Kontrol grubundaki hastalar(n=106) herhangi bir tıbbi ve/veya psikiyatrik tanısı olmayan 0-18 yaş arası çocuklar arasından seçildi. Hem tıbbi geçmişleri hem de aile tıbbi geçmişleri kaydedildi.
25 hidroksi-D vitamini, B12 vitamini, TSH, FT4 ve tiroid oto-antikorlarını içeren laboratuvar testlerinin
sonuçları kaydedildi.
Bulgular: Hasta ve kontrol grubu arasında ortalama yaş açısından anlamlı fark yoktu. Ortalama başlangıç
yaşı 8 idi. Hem hasta hem de kontrol grubundaki kız ve erkeklerin sayısı 55 ve 51’dir. AA hastalarında serum
FT4 ve TSH düzeyleri kontrol grubuna göre anlamlı olarak yüksek bulundu. AA’lı hastaların hem D vitamini
hem de B12 vitamini düzeyleri kontrol grubundan anlamlı olarak düşüktü.
Sonuç: Etyopatogenezdeki rolü henüz anlaşılmamış olsa da, çocukluk çağı AA vakalarında hem D hem de
B12 vitaminlerini ve tiroid fonksiyonlarını izlemek önemlidir.
Anahtar kelimeler: Alopesi areata, Vitamin D, Vitamin B12, TSH, FT4
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INTRODUCTION
Alopecia areata (AA) is a tissue-specific autoimmune
disease. It constitutes 0.7% - 3.8% of all dermatoses
encountered in dermatology practice. Its estimated
lifetime risk of occurrence ranges between 1.7% -2%
(1,2)
. AA is mainly a T-cell mediated autoimmune
disease of hair follicles. Circulating macrophages and
Langerhans cells may also target hair follicles (3,4).
Accumulation of CD4 + T cells around the hair follicles
supports the autoimmune origin of the disease.
Abnormal expression levels of HLA I and II and its
coexistence with other dermatoses are findings that
reinforce autoimmune etiology of AA (5,6).
Apart from autoimmunity, many possible etiologic
factors have been suggested for AA. High rates of
familial transmission of AA suggest a genetic
background. Indeed, at least one first-degree relative
of 25% of the children with AA has been reported in
the literature (4). Vitamins and thyroid hormones are
among the other markers investigated as possible
etiological factors of AA. Due to their fundamental
role in innate and acquired immunity, vitamin D,
vitamin B12 and thyroid hormones have been
investigated in many autoimmune and inflammatory
diseases including AA. The 25-hydroxy vitamin D acts
by binding to its receptors in the cell nuclei. The
presence of vitamin D receptor in hair follicles,
dermal papilla, and keratinocytes revealed the
possible relationship between vitamin D levels and
hair growth (7,8). Although not as much as vitamin D,
cobalamin (vitamin B12) is also involved in the
development of hair follicles. As a coenzyme, vitamin
B12 contributes to nucleic acid production in the
proliferative phase of hair follicles (9). Similarly, the
role of thyroid hormones in hair stem cell development
and hair cycle has suggested that T3 and T4 levels
may be important in the etiopathogenesis of AA (10).
In order to reveal the possible relationship
between serum levels of vitamins, thyroid hormones
and AA, many studies have been conducted in adult
individuals (11,12). Nevertheless, there are few studies
investigating the relationship between AA and these
parameters in pediatric cases. In this respect, our
study has a critical importance. Therefore, the

102

current study was planned to investigate the serum
levels of 25-hydroxy vitamin D, vitamin B12, TSH, and
FT4 in children with AA and age-matched healthy
controls.
Materials and Methods
We retrospectively reviewed the medical records
of 520 patients diagnosed with AA who were followed
up at the dermatology outpatient clinic of the
University of Health Sciences Dr. Behçet Uz Child
Disease and Pediatric Surgery Training and Research
Hospital, between January 1, 2013 and December
31, 2017. Out of 520 patients, 106 patients met the
inclusion criteria. Records of 106 patients diagnosed
with AA between the ages of 0-18 in our dermatology
outpatient clinic were included in the study. In order
to increase the homogeneity of the study group and
to exclude factors that may affect the results, very
strict inclusion criteria were applied. The main
inclusion criterion was the absence of any psychiatric
problem. For this reason, all children diagnosed with
AA were subjected to psychiatric evaluation. In the
child psychiatry consultation, those who did not
have any psychiatric disease or a psychogenic trigger
before the onset of the disease were included in the
study. Other criteria for inclusion in the study were
as follows: (i) alopecia areata should be the first
episode, (ii) the lesion should involve less than 25%
of the scalp. All lesions were on the scalp and
Severity of Alopecia Tool (SALT) score was used to
evaluate disease severity according to the extent of
hair loss (S0: no hair loss; S1: <25%; S2: 25%-49%; S3:
50%-74%; S4: 75%-99%; and S5: 100% scalp hair
loss), (iii) disease duration < 1 year, (iv) and lack of
any additional skin disease and history of family skin
disease such as alopecia areata, vitiligo, or psoriasis,
etc. The patients with abnormal thyroid function test
results or anti-T or anti-M antibody levels in the AA
or control groups were excluded from the study.
Patients in the control group were selected among
children aged 0-18 years without any medical and/or
psychiatric diagnosis. The number and gender
distribution of the patients in the control group were
similar to those of the patient group. The data
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Table 1. Serum levels of vitamin D, vitamin B12 and thyroid hormones in cases with AA and controls.
Parameters
Age (years)
FT4 (ng/dL)
TSH (mIU/L)
D vit (µg/L)
B12 vit (ng/L)

SAMPLING
AA/Control

AA
Median (min-max)

CONTROL
Median (min-max)

z

p

106/106
103/77
103/77
106/106
103/72

8.03 (1.3-17.3)
1.09 (0.06-1.39)
1.99 (0.51-5.61)
20.8 (5.9-42.3)
364 (142-937)

8.0 (3.08-16.16)
1.06 (0.78-1.42)
1.56 (0.63-3.97)
25.0 (15.3-48.2)
429 (207-983)

-0.703
-2.140
-2.242
-4.941
-2.984

0.482
0.032
0.025
0.000
0.003

collection was approved by the local ethics committee
(University of Health Sciences Dr. Behçet Uz Child
Disease and Pediatric Surgery Training and Research
Hospital Local Ethics Committee/374). The data on
biochemical and hormonal tests were obtained from
the medical records. Past laboratory records were
examined and serum levels of FT4, TSH, vitamins D
and B12 were determined. For homogenity in terms
of vitamin D levels the results obtained during
summer period in the patient and control groups
were evaluated. Concentrations of 25-hydroxy
vitamin D (lower limit; 15 µg/L), vitamin B12 (lower
limit; 187 ng/L), TSH (lower limit; 0.54 mIU/L) and
FT4 (lower limit; 0.7 ng/dL) were determined using
electro-chemiluminescence immunoassay (ECLIA)
method.
Statistical analysis
Statistical analyses were performed by using SPSS
20.0 software (SPSS Inc. Chicago, IL, USA). Descriptive
statistics were used to define demographic and
clinical variables of all participants. Categorical
variables were compared with chi-square test. The
normality of the data distribution was checked with
the Kolmogorov-Smirnov test. Since the distribution
of the sample group was not normal, Mann-Whitney
U test was performed in binary comparisons. The
p<0.05 was considered as statistically significant.
Results
Gender distribution was equal in both patient
and control groups. Both the patient, and the control
groups consisted of 55 boys, and 51 girls There was
no significant difference between the patient and
control groups in terms of mean age. Median age of

AA patients was 8.0 years. Although the cases with
normal TFT results in the patient and control groups
were included in the study, serum levels of FT4 and
TSH in patients with AA were significantly higher
than the control group. Both vitamin D and vitamin
B12 levels of the patients with AA were significantly
lower than the control group (Table 1).
Lower limits of reference values of our laboratory
were 187 ng/L for vitamin B12, and 15 µg/L for
vitamin D (patients with available summer period
measurements were included in the study). The
patient and the control groups were compared in
terms of vitamin B12 and vitamin D deficiencies. In
the AA group 7 (7/103) patients had vitamin B12
levels below 187 ng/L , while vitamin B12 deficiency
was not detected in the healthy group (0/72). The
number of patients with vitamin B12 deficiency in
the AA group was significantly higher than the
control group (χ2: 5.097 p=0.024). When the study
participants were grouped according to their vitamin
B 12 levels, 30 patients (30/103) in the AA,and 7
(7/72) patients in the control group had vitamin B12
levels below 300 ng/L. As a result, the number of
patients with vitamin B12 levels below 300 in the AA
group was significantly higher than the control group
(χ2=6.764 p=0.009).
Considering the vitamin D values of the groups, in
the AA group 25 (25/106) patients had vitamin D
levels below 15 µg/L, whereas none of the cases in
the control group had vitamin D values below 15
µg/L (0/106). The number of patients with vitamin D
deficiency was significantly higher in the AA group
compared to the control group (χ2: 28,342
p<0,0001).
The presence of thyroid disease and absence of
autoimmune thyroiditis were the study inclusion
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criteria. Even when TSH and FT4 values were within
normal limits, both FT4 and TSH levels were
statistically significantly higher in the AA group
compared to the control group (n=103/77; z=-2,140,
p=0.032; z=-2.224, p=0.025)
Discussion
Alopecia areata (AA) is a common autoimmune
disorder which is characterized by sudden onset of
focal well-circumscribed hair loss without signs of
significant inflammation and scarring. In the
literature, various hypotheses related to
etiopathogenesis of AA are encountered. One of the
most accepted hypotheses is the “immune privilege
collapse” hypothesis. Healthy hair follicle epithelium
does not express major histocompatibility complex
(MHC) class I and II molecules (13,14). For this reason,
the hair follicle is considered as an immune privileged
area. The mechanism that initiated the presentation
of various antigens in the anagen phase hair follicle
epithelium to T cells by antigen presenting cells is
still unknown. The loss of the immune privilege of
the anagen hair bulb is important in AA pathogenesis.
IFN-γ which is a proinflammatory cytokine is
prominently expressed in lesional skin of the patients
with AA (14-16). It is thought that IFN-g induces the
expression of MHC class I molecules and triggers the
presentation of autoantigens. The autoantigens
presented from the anagen hair follicle structure are
recognized by C8 + T lymphocytes, then the attack to
the anagen hair follicle epithelium begins with the
help of CD4 + T lymphocytes (15- 17). Because CD8 + T
lymphocytes are cytotoxic, their presence in the hair
follicle interrupts hair growth easily with resultant
development of inflammatory process (14,16-19). It has
been shown in many studies that vitamin D impedes
the secretion of proinflammatory cytokines and
inhibits inflammation by restraining Th1 and Th17
cells. There is an increase in proinflammatory
cytokines, especially IFN-g, in vitamin D deficiency
(14,15)
. Vitamin D may contribute to maintenance of
the immune privilege by decreasing the production
of IFN-g. Additionally, triggers such as emotional
stresses, minor skin traumas, infectious agents also
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seem likely to cause an intrafollicular increase in
IFN-g on the background of genetic susceptibility
(14,15,17,20-25)
.
A second hypothesis is the production of
autoantibodies specific to the hair follicle. IL 6 is a
proinflammatory cytokine that increases in vitamin
D deficiency (13). IL 6 induces an increase in IgG. The
presence of autoantibodies speciﬁc to hair follicles
does suggest that such autoantibodies may provide
clues as to the antigenic targets for T cells. Vitamin D
has been shown to inhibit the conversion of B cell
precursors to plasma cells and to modulate humoral
immunity (15,17,22).
As is seen, vitamin D deficiency can trigger AA
through many mechanisms of the immune system.
Studies have shown the presence of a relationship
between vitamin D deficiency and autoimmune
disease (15,17). Vitamin D supplementation improves
the immune response by inhibiting Th1 cell activity
in AA (23). Although there is strong evidence that
vitamin D is both anti-inflammatory and
immunoregulatory (23,26,27), the mechanism of its
effect on autoimmunity is not understood (26-28). Low
levels of vitamin D have also been found in many
autoimmune diseases (26-32).
A collapse in immune-privilege environment of
the hair follicle initiates the development of AA (23, 27).
Similarly, the lack of micronutrients impairs the
normal course of hair follicle cycles (27,33). There are
multiple reasons to suspect a role for vitamins in
rapidly dividing hair follicle. Given their role in the
development of a normal hair follicle and in immune
cell function (27), a growing number of investigations
have sought to determine whether serum levels of
25-hydroxy vitamin D and vitamin B12 may differ in
children with AA. Studies have demonstrated
relations between vitamin D deficiency and
autoimmune disease (23). Vitamin D supplementation
improves the immune response by inhibiting Th1 cell
activity in AA (23). Decreased levels of vitamin D in
cases with systemic lupus and rheumatoid arthritis
support the relationship between autoimmunity and
this vitamin (34,35).
Studies investigating serum levels of vitamin D in
patients with AA have reported that serum vitamin D
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levels were significantly lower in AA patients
compared to healthy controls (36,37) Similar to other
studies in the literature, in our study, vitamin D levels
of AA cases were found to be significantly lower than
controls. Vitamin D levels were found to be less than
15 µg/L in 25 of 106 patients with AA (25/106). In
the control group, none of the study participants had
vitamin D values below 15 µg/L (0/106). Most studies
reported low levels of vitamin D in both summer and
winter periods (36,37). In our study, summer values of
vitamin D were taken into account and relatively
lower levels were noted. In contrast to previous
studies, Thompson et al. found no association between
AA development and high or low vitamin D levels. In
addition, they reported that vitamin D supplementation
did not prevent development of AA (28).
In contrast to vitamin D, there is limited evidence
to suggest that vitamin B12 levels decrease or
increase in AA cases. In terms of vitamin B12, a
possible relation between AA and vitamin B12
deficiency is predicated on the autoimmune nature
of pernicious anemia. In the present study, in the
control group none of the cases (0/72), while in the
AA group 7 (103) patients had vitamin B12 values
below 187 ng/L. In contrast to our study, studies
investigating possible relationship between vitamin
B12 levels and AA did not identify any such differences
in vitamin B12 levels of patients compared to control
subjects (12,38). Concordantly, Ertugrul et al. measured
holotranscobalamine, vitamin B12, folate and
homocysteine levels in 75 patients with AA and
control subjects. They did not find any significant
differences between two groups regarding these
parameters. The current literature failed to show the
relationship between vitamin B12 deficiency and AA,
but our study was the first with the largest sample in
childhood and found that vitamin B12 levels in children
diagnosed with AA were significantly lower than
healthy ones. Vitamin B12 deficiency was also found
statistically significantly more often in children with
AA. More research seems to be needed to understand
the relationship between vitamin B12 and AA.
In addition to autoimmune and genetic
predisposition AA has been linked to thyroid disorders
(39)
. Thyroid hormones are known to play an important

role in the synthesis of mesenchymal stem cells
located at the base of hair follicles. Both T3 and T4
hormones induce hair follicle stem cell niche and
contribute to renewed life cycle of the hair follicle
(10)
. Hence, the close relationship between the hair
follicle and thyroid hormones suggests that one of
the underlying causes of the development of AA may
be thyroid diseases.
The incidence of thyroid disease varies in patients
with AA. However, despite the high prevalence of
thyroid disease in patients with AA,no clear
association was noted between thyroid dysfunction
and the type and severity of AA. Moreover, no
relation was found between thyroid disorders and
family or medical history of subjects with AA (40). In
the current study, we found that serum levels of TSH
and FT4 were significantly higher in AA group than in
the control group. Increased serum TSH and FT4
levels may contribute to the development of AA.
However, since there is no significant correlation
between AA outcomes and TSH and FT4 levels, it is
not rational to perform thyroid fuction tests routinely.
Our suggestion is supported by other studies.
Hollowell et al. reported that TFT results were
abnormal in 10 to 15% of healthy individuals (41).
Similarly, Patel et al. reported that routine thyroid
function screening should be restricted to AA patients
with a history of Down syndrome or atopy, a family
history of thyroid disorders, or clinical findings of
thyroid dysfunction (11).
Current study has consistently demonstrated
lower vitamin D and vitamin B12 levels in patients
with AA. Although present study is limited by its
retrospective nature and single-center site, our
results showed statistically significant decrease in
vitamin D and vitamin B12 levels but significant
increase in circulating TSH and FT4 levels in
participants with AA. Overall, present study revealed
an association between vitamin D and B12 status
and risk of developing AA.
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