
Letters to the Editor

Role of vitamin D3 in atopic dermatitis and immunity: Some
comments

To the Editor,

A recent article by Benetti et al.,1 in the latest issue of
this journal, reported the presumptive role ex-

erted by vitamin D in preventing exacerbation of atopic
dermatitis (AD) induced by microorganisms. Vitamin
D3 metabolites, particularly calcidiol (25[OH]vitD3)
and calcitriol (1�,25[OH]2vitD3), are well-known anti-
inflammatory mediators, as previously shown in a re-
cent study of ours2; however, the article by Benetti et
al.1 is particularly interesting because as it highlighted
a role for calcitrol in skin protection against microbial
agents and microbe-induced exacerbation of dermati-
tis. In skin, a barrier function is performed by lympho-
cytes of the immune system, whose activity in AD has
been thoroughly reviewed, particularly for T cells ex-
pressing the ��-chain-T-cell receptor.3 Still, the role of
vitamin D in skin immunity has been extensively ad-
dressed in recent years.4,5 The article by Benetti et al.1

particularly stressed the role exerted by vitamin D in the
impaired skin barrier and immune dysfunction after AD.
In this context, vitamin D appears as an important sup-
plemented dietary factor able to elicit an immune sup-
pressive and skin protective activity.

In recent years, minor interest has been devoted to
the role exerted by calcitriol in immune T-cell regula-
tion, particularly for rarely investigated T-cell subsets,
such as T-helper (Th)17 cells and invariant natural
killer T cells (iNKT). RAR-related orphan receptor al-
pha (ROR�) and gamma (ROR�) are nuclear hormone
receptors, which are expressed in human skin and
modulated by endogenously produced noncalcemic
forms of vitamin D.6 Notably, ROR� should play a
critical role in the differentiation of naive Th0 cells into
interleukin (IL) 17, which produces Th17 cells, which
have a major role in skin inflammation.7 ROR� can be
modulated by calcitriol,6 and, in this sense, calcitriol
might affect IL-17 commitment of ��T cells, particu-
larly for Sox13-dependent Th17 expressing ��TCR.8

Th17 induces the expression of vitamin D receptor
(VDR) through the involvement of RAR-related or-
phan receptor (ROR)�, ROR�t, and signal transducer
and activator of transcription 3, and calcitriol-VDR
inhibits IL-17 expression by increasing the expression
of CCAAT-enhancer binding protein homologous pro-
tein, which is involved in endoplasmic reticulum stress
and translational inhibition.9 Protection of skin inflam-

mation and allergy by calcitriol, therefore, might in-
volve a ��T cell mechanism because calcitriol might
reduce the Th17 exacerbation of immune response in
the skin, and a major source of IL-17 in the skin seems
to be ��T cells, rather than Th17.10

In addition, a role for invariant natural killer T cells
have recently been associated with AD,11 and vitamin
D might play a major role in modulating the immune
action of iNKT, even in the skin. Recent reports have
shown that calcitriol and VDR are necessarily involved
for the commitment of two T-cell subpopulations,
which require nonclassic major histocompatibility
complex class I for their development, i.e., iNKT and
CD4/CD8�� intraepithelial lymphocytes.12 Although
this evidence has been reported for the gut, it is argu-
able an involvement of iNKT cells in promoting an
immune surveillance and protection also for dermati-
tis. At least in mouse models, the role of vitamin D
seems as fundamental for the development of iNKT
cells because reduced levels of vitamin D during preg-
nancy resulted in significantly reduced numbers of
iNKT cells, which then failed to recover when calcitriol
was used to supplement neonatal or adult animals.13

This consideration may raise some concerns about the
dietary assumption of vitamin D precursors in women
and the possible role of vitamin D in pediatric allergy,
and may generate criticism about dosage and adminis-
tration of vitamin D in the prevention and therapy of AD.
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To the Editor,

We thank Dr. Chirumbolo for his comments on our
review1 and appreciate the opportunity to re-

spond to the points he raised. We addressed the role of
vitamin D (VD) in skin immunity when considering
both the innate and adaptive immune mechanisms that
could be relevant in such inflamed skin as in atopic
dermatitis (AD). VD is able not only to induce the
synthesis of antimicrobial peptides, e.g., cathelicidin,
but also to impact on Th-cell development and func-
tion, to modulate the production of Th17 cells, to sup-
press allergen-induced immunoglobulin E synthesis, to
induce regulatory Foxp3� T cells.2,3 Therefore, we con-
sider it useful to produce even more evidence on the
involvement of calcitriol in immune modulation. Chi-
rumbolo focused on VD effects on rarely investigated
T-cell subsets, such as ��T cells and iNKT, and leads to
considering that VD might prevent inflammation and
allergy not only in the gut,4 as reported but also in the
skin (AD).4,5 Notably, at least in mouse models, the
reduced levels of VD during pregnancy resulted in

reduced numbers of iNKT cells that failed to recover
when supplementation was used in neonatal or adult
animals.6 Even though recent birth cohort studies
showed no univocal relationship between VD defi-
ciency in cord blood and eczema or allergy,7,8 these
experimental observations reported in the comments
raise further concerns about VD evaluation and even-
tually supplementation during pregnancy particularly
in high-risk children. These points are the rationale to
produce consistent data, which are actually lacking, by
addressing the topic of VD supplementation in the
prevention of eczema and allergies.9 In the meanwhile,
we must consider that clinical studies on VD supple-
mentation in AD are urgently needed to investigate the
effects in immune modulation and reduction of skin
inflammation.
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