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INTRODUCTION
Vitamin D is also of great interest in derma-
tology. Indeed, there is a dual relationship 
between it and the skin. On the one hand, it 
is synthesised by keratinocytes in response to 
sun exposure and, on the other, it works ac-
tively on the skin itself. This two-way process 
has been named the photoendocrine system 
of vitamin D 1.
From a biochemical perspective, the skin 
synthesises the prohormone vitamin D3 (chole-
calciferol) through the interaction between 
7-dehydrocholesterol and ultraviolet light. 
This process can meet up to 80% of our daily 
needs.
Many factors influence the skin’s ability to syn-
thesise vitamin D. Amongst the most important 
are latitude, seasonality, phototype and means 
of sun exposure 2. A minority percentage of 
the requirement, 20%, is taken up through 
the food supply in the form of vitamin D2 (er-
gocalciferol), found in fruit and vegetables, 
and vitamin  D3, contained in high amounts 
especially in salmon and herring. The biolog-
ically-inactive vitamin  D3 is converted in the 
liver into 25-hydroxy-vitamin  D3 (calcifediol), 
the form most commonly found in the systemic 
circulation. Calcifediol is again hydrosilylated 
in the kidney into 1,25-dihydroxy-vitamine D3 
(calcitriol) which, by interacting with specific 
nuclear receptors called Vitamin D Receptors 
(VDRs), is the main driver of the biological ef-
fects of this molecule (Fig. 1) 3.
Vitamin D plays a fundamental role for bone 
tissue, regulating phospho-calcium homeosta-
sis whilst a deficiency causes osteomalacia, 
osteoporosis and increased susceptibility to 
bone fractures.
However, the effects of this vitamin are not lim-
ited to the skeleton. There is growing evidence 
of its ubiquitous antiproliferative and immuno-
modulatory properties. Vitamin  D deficiency 
has been documented in various cardiovas-
cular, oncological, neurological, autoimmune 
and infectious diseases 2-4.
Of particular interest are the multiple functions 
that vitamin D performs in the body. By acting 

on the keratinocytes through an autocrine and 
paracrine mechanism, it controls their differ-
entiation and proliferation whilst stimulating 
their production of ceramides, which are es-
sential lipids for maintaining skin hydration1. 
Vitamin D also plays an important role in the 
defence against skin infections by inducing 
the production of antimicrobial peptides, such 
as cathelicidin LL-37 and beta-defensin 5. Vi-
tamin D exerts a relevant immunomodulatory 
function by inhibiting antigen presentation by 
Langerhans cells and the proliferation of both 
B- and T-lymphocytes, inducing an overall shift 
from a Th1 response to a Th2. This inhibits 
the production of proinflammatory cytokines 
such as IL-1, -6, -8, -12, TNF-alpha and inter-
feron-gamma, whilst inducing the production 
of anti-inflammatory cytokines, such as IL-10, 
and the differentiation of regulatory T-cells 1.
The main dermatological diseases associated 
with vitamin  D deficiency include both skin 
neoplasms and some of the most frequent im-
mune-mediated diseases, like atopic dermati-
tis, psoriasis and vitiligo.

CUTANEOUS NEOPLASMS
Vitamin  D is involved in cell differentiation, 
maturation and cellular senescence and has 
an inhibitory effect on neoangiogenesis and 
oncogenesis  6. However, the association 
between vitamin D deficiency and skin neo-
plasms is controversial since data from the 
studies is conflicting 3. Sun exposure is both 
a major risk factor for this type of neoplasm 
and the main source of cholecalciferol. For the 
same reason, photoprotection recommended 
by dermatological guidelines with the aim of 
preventing photoageing and photocarcino-
genesis could theoretically lead to lower vi-
tamin D production in the skin 1. Current evi-
dence seems to suggest that this phenomenon 
is unlikely with common sun filters. No good 
studies are available that have defined the 
relationship between sun exposure, photopro-
tection, vitamin D levels and neoplasia risk 2.
Vitamin D may be involved in the development 
of Non-Melanoma Skin Cancer (NMSC), tu-
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mours that have keratinocyte as their cell of 
origin and manifest as erythematous, some-
times ulcerated nodules, usually in photo-ex-
posed areas (face, scalp, back). More spe-
cifically, it has been observed that vitamin D 
has the property of inhibiting the Hedgehog 
signalling pathway, which plays a key role 
in the development of basal cell carcinomas 
(BCC) 2. Clinical data in the literature is all 
conflicting, sometimes positively and some-
times negatively associating serum vitamin D 
levels and incidence of Non-Melanoma Skin 

Cancer (NMSC), both Basal Cell Carcino-
ma (BCC) and squamous cell carcinomas 
(SCCs). A positive association was even 
observed between NMSC and high serum 
levels of vitamin D, yet not between NMSC 
and oral supplementation 7.
Cutaneous melanoma (Fig. 2) is a tumour 
that results from the neo-plastic transforma-
tion of melanocytes that, together with kera-
tinocytes, are part of the epidermis and are 
responsible for producing melanin, a pig-
ment that protects against the damaging ef-

fects of the sun’s ultraviolet rays. With regard 
to melanoma, ongoing studies have shown 
that vitamin D and its metabolites are able to 
inhibit the proliferation of melanoma cells in 
both animal and human models 6. This effect 
appears dependent in part on the expres-
sion of VDR within neoplastic cells and the 
presence of specific single nucleotide poly-
morphisms at coding gene level 6. Although 
sometimes conflicting, the results seem to 
suggest a clinical association between low 
serum levels of vitamin D and the onset, pro-
gression and outcome of melanoma 8.9. In 
particular, hypovitaminosis appears to play 
a significant role in melanomas arising in 
non-photo-exposed sites, which often have 
a worse prognosis. This result could be due 
not only to a diagnostic delay but also to a 
vitamin D-mediated protective effect on the 
photo-exposed areas 10.
Conclusive data on possible preventive ef-
fects of skin neoplasias by oral vitamin  D 
supplementation is not yet available 1,2.

ATOPIC DERMATITIS
Atopic Dermatitis (AD) is the most common 
inflammatory skin disease. It is characterised 
by a multifactorial aetiology including factors 
of genetic predisposition, altered skin barrier 
function, along with a filaggrin defect and 
Th2 immune response. Vitamin D possesses 
not only an immunomodulatory capacity but 
also the ability to stimulate filaggrin produc-
tion. AD has been associated with hypovita-

FIGURE 1. 
Vitamin D synthesis and metabolism 3.

FIGURE 2. 
Malignant melanoma of the skin. Epilumines-
cence image (10X optical magnification).
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minosis D in both adults and children 5. This 
is consistent with the epidemiological finding 
that both of these conditions have a higher 
incidence with increasing latitude and con-
sequently with reduced sun exposure. It has 
also been observed that children with AD 
show clinical improvement after migration to 
lower latitudes 11. Poor exposure to sunlight 
during the winter months may partly explain 
disease exacerbations that commonly occur 
in the cold months, whereas AD generally 
tends to improve in summer. Moreover, AD 
presents an increased risk of Staphylococcus 
aureus infections related to lower skin levels 
of LL-37 peptide, the synthesis of which is 
induced by vitamin D 2. In AD, oral supple-
mentation showed an improvement in dis-
ease severity indices and also a decrease in 
cutaneous colonisation by Staphylococcus 
aureus 5. 

PSORIASIS
Psoriasis is a chronic inflammatory skin 
disease whose distinctive anatomopatho-
logical features are excessive keratinocyte 
proliferation, abnormal keratinocyte differ-
entiation and the presence of a major in-
flammatory infiltrate (Fig. 3). These are all 
processes in which vitamin D plays a bio-
logically-important role 12. Numerous studies 
have identified an association between low 
serum calcifediol levels and psoriasis with 
a statistically significant inverse correlation 
between the magnitude of the deficiency 
and the severity of the psoriasis 12,13. Other 
studies have found a downturn in the risk 
of developing psoriasis with increasing se-
rum levels of vitamin  D 14. Its therapeutic 
effect on this disease has been known for 
decades, with topical vitamin D analogues 
such as calcipotriol and calcitriol common-
ly used in the local treatment of psoriasis, 
often in combination with a corticosteroid. 
These drugs have the property of not only 
inhibiting proliferation and increasing the 
differentiation of keratinocytes but also mod-
ulate the immune response, acting directly 
on the etiopathogenesis of plaque psoriasis 
on several levels 1. The evidence that oral 
vitamin D supplementation may be of benefit 
to a psoriatic patient is still debated 12.

VITILIGO
Vitiligo is an acquired disease of an auto-
immune nature that targets epidermal mela-
nocytes. It manifests as achromic maculae, 
without melanic pigment (Fig. 4). Vitamin D3 
increases tyrosinase activity and melanogen-

esis via the nuclear hormone receptor – the 
vitamin  D receptor in melanocytes. Tyrosi-
nase catalyses the oxidative transformation 
of thyroxine into dihydroxyphenylalanine, 
from which melanins are then formed. It has 
additionally been reported that the active 
form of vitamin D decreases apoptotic activi-
ty in melanocytes induced by ultraviolet type 
B radiation. Like many other autoimmune 
diseases, vitiligo is also associated with low 
levels of vitamin D, although the mechanism 
behind it is not yet clear 1,15. A direct correla-
tion between vitamin D deficiency and the 
severity and/or extent of vitiligo on the body 
surface has not been demonstrated. Yet, it 
was observed that vitamin D supplementa-
tion in patients with vitiligo with a vitamin D 
deficiency led to a reduction in lesion size 
after 6 months of treatment compared to the 
control, so patients who only received topi-
cal cortisone therapy. Preliminary data sug-
gests that topical application of vitamin  D 
analogues may exert a therapeutic effect 
in patients with vitiligo. Indeed, it has been 
observed that the additional use of topical 
calcipotriol or tacalcitol over NB-UVB may 
exert a synergistic therapeutic effect on vit-
iligo 16.
Other possible associations between cuta-
neous diseases and vitamin D are being in-

vestigated, such as systemic lupus erythema-
tosus, systemic sclerosis, alopecia areata, 
mycosis fungoides, polymorphous light erup-
tion and ichthyosis 1.

CONCLUSIONS
Vitamin D plays a key role in skin health and 
its deficiency may contribute to the patho-
genesis of some skin diseases, both neoplas-
tic and immune-mediated 14.
Exposure to the sun can certainly increase 
vitamin D levels but is also a risk factor and 
thus photoprotection remains a key element 
in preventing skin cancer 2. Sun exposure 
is a useful tool if used correctly, through the 
use of sunscreens and avoiding the resulting 
erythema, which is a known marker of DNA 
damage 2.
Vitamin D deficiency is associated with sig-
nificantly worse overall survival in melanoma 
patients. Five-year survival is 90% if serum vi-
tamin D levels exceed the 10 ng/ml thresh-
old but drops to 84% if levels fall below the 
threshold.
Studies with eczemas, such as AD, are also 
particularly interesting because they are very 

FIGURE 3. 
Erythematous-squamous plaque with clear-cut 
margins in a patient with psoriasis.

FIGURE 4. 
Sharp-edged achromic maculae on the right 
thigh to be attributed to vitiligo.
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common in the adult and paediatric popu-
lation. High levels of vitamin D in umbilical 
cord blood have been associated with a 
reduced prevalence of eczema at/near 
the age of one year 17. Oral vitamin D sup-
plementation is indicated for the correction 
and prevention of hypovitaminosis D in the 
general population and in patients with skin 
diseases. To date, there is no established 
data confirming its role in the treatment of 
dermatological diseases in the absence of a 
documented deficiency 12.
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