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The role of vitaminD in healthmaintenance anddisease prevention in fields ranging frombonemetabolism to
cancer is currently under intensive investigation. A number of epidemiologic studies have suggested that
vitamin D may have a protective effect on cancer risk and cancer-associated mortality. With regard to skin
cancer, epidemiologic and laboratory studies suggest that vitaminD and itsmetabolitesmay have a similar risk
reducing effect. Potential mechanisms of action include inhibition of the hedgehog signaling pathway and
upregulation of nucleotide excision repair enzymes. The key factor complicating the association between
vitaminD and skin cancer is ultraviolet B radiation. The same spectrumof ultraviolet B radiation that catalyzes
the production of vitaminD in the skin also causes DNA damage that can lead to epidermalmalignancies. Part
II of this continuing medical education article will summarize the literature on vitamin D and skin cancer to
identify evidence-based optimal serum levels of vitamin D and to recommend ways of achieving those levels
while minimizing the risk of skin cancer. ( J Am Acad Dermatol 2012;67:817.e1-11.)

Key words: 25(OH)D levels; basal cell carcinoma; melanoma; nonmelanoma skin cancer; vitamin D;
vitamin D receptor; squamous cell carcinoma; sunlight.

Overall, there is some ev-
idence that vitamin D may
play a role in nonmelanoma
skin cancer (NMSC) and mel-
anoma prevention, although
as of yet there is no direct
evidence to show a
protective effect. The relative
contributions of diet, supple-
mentation, and cutaneous vi-
tamin D synthesis to serum
vitamin D levels need addi-
tional study. While some
in vitro and animal data sug-
gest that vitamin D may have
protective effects against skin
cancer, additional studies in
humans are needed. Several
laboratory studies suggest
that vitamin D and its metab-
olites may reduce the risk of
skin cancer by inhibiting the
hedgehog signaling path-
way, the pathway underlying
development of basal cell
carcinomas (BCCs), and up-
regulating DNA nucleotide
excision repair enzymes.
Mice lacking the vitamin D
receptor (VDR) develop increased numbers of
NMSCs, and the addition of vitamin D decreases the

growth of NMSC and mela-
noma cells in vitro and in
mouse models. In humans,
epidemiologic studies have
reported mixed findings,
with some reporting an asso-
ciation between higher vita-
min D levels and increased
skin cancer risk, others
showing a decreased skin
cancer risk, and still others
showing no association.

However, because ultravi-
olet (UV) rays are known to
be carcinogenic, and be-
cause it is very difficult to
discern when small amounts
of sun exposure cross the
line from potential benefit
to harm, the American
Academy of Dermatology
recommends that an ade-
quate amount of vitamin D
should be obtained from a
healthy diet that includes
foods and beverages that
are naturally rich in or forti-
fied with vitamin D and/or
vitamin D supplements; it

should not be obtained from unprotected exposure
to UV radiation. Therefore, given the current
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CAPSULE SUMMARY

d Vitamin D deficiency is defined as serum
25(OH)D levels below 20 ng/mL.

d Vitamin D in vitro inhibits keratinocyte
growth and promotes differentiation—
factors that are important for skin cancer
prevention.

d Mice lacking the vitamin D receptor have
increased basal cell and squamous cell
carcinoma tumors, suggesting a role of
vitamin D in keratinocytic carcinoma.

d However, epidemiologic studies do not
show a clear relationship between
vitamin D levels and the risk of
nonmelanoma skin cancer.

d Some, but not all, epidemiologic studies
show that higher levels of vitamin D are
correlated with reduced melanoma risk
and improved survival.

d There is no current consensus on clinical
recommendations for vitamin D intake
and optimal vitamin D levels for skin
cancer prevention.
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