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Key points

e Skin cancer is four times as
common in Australia as all
other cancers combined.

e Ultraviolet (UV) radiation-
induced DNA damage and
suppression of the skin’s
antitumour immune defences
are key pathways in skin
carcinogenesis. Even very
low doses of UV radiation can
damage DNA and profoundly
suppress skin immunity.

e Regular sunscreen use can
substantially reduce the
incidence of premalignant
actinic keratoses, cutaneous
squamous cell carcinoma,
and possibly basal cell
carcinoma and melanoma.

e Skin cancer prevention is
effective and important in
later life as well as in young
people.

e Skin cancer prevention is
especially important in
immune-suppressed
transplant recipients and
those immune suppressed by
chronic lymphoid malignancy.

e High-risk patients may
require systemic chemo -
prevention, usually with
retinoids, such as acitretin,
in addition to sun-protective
behaviour, clothing,
sunglasses and sunscreens.

e Oral nicotinamide (vitamin B,)
protects from UV immuno -
suppression and is now being
evaluated for its ability to
reduce skin cancer incidence.

: » i
practical approaches to
skin cancer prevention

DIONA DAMIAN MmB BS(Hons), PhD, FACD

In Australia, skin cancer is more common than all other cancers
combined. Practical skin cancer prevention strategies are important
and effective for older Australians as well as for young people, and
are critically important for individuals chronically immune suppressed
by their medications or by lymphoid malignancy.

OUR MOST COMMON MALIGNANCY
In Australia, the lifetime risk of developing any
skin cancer is 70% for men and 58% for
women.' An estimated 2% of the NSW popu-
lation develop a basal cell carcinoma (BCC) or
squamous cell carcinoma (SCC) each year,
and the lifetime risk of melanoma is now one
in 15 for men and one in 24 for women."
BCC and SCC account for 80% of all newly
diagnosed cancers and are Australia’s most
expensive malignancy: about 9% of total can-
cer expenditure is spent on their diagnosis and
treatment, and the incidence of BCC and SCC
continues to increase in Australia’s ageing
population.”

Most nonmelanoma skin cancers (NMSCs)
in Australia are BCCs (about 70%), with most

of the remainder being SCCs. BCCs rarely
metastasise, but can cause extensive tissue
destruction if not treated promptly and appro-
priately, or if the tumour is a more aggressive
subtype (e.g. micronodular, infiltrating or mor-
phoeic; Figure 1). Of SCCs on the head and
neck (Figure 2), 5% will metastasise, usually
to regional nodes, although distant metastases
can also occur.! Risk factors for metastasis
include site (head and neck), depth of invasion
and tumour differentiation.*

Actinic keratoses (AKs; Figure 3) are pre-
malignant skin lesions that strongly predict
the occurrence of NMSCs and can progress to
invasive SCC.>* In Australia, more than 50%
of the population aged over 40 years have
AKs.® The risk of subsequent NMSC is also
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DANGERS OF SUN EXPOSURE CONTINUED

Figure 1. Infiltrating basal cell carcinoma.
These lesions may have clinically
ill-defined margins and can be resistant
to nonsurgical therapies. Microscopically
controlled excision (Mohs surgery)

can enhance cure rates and optimise
conservation of normal tissue at
cosmetically sensitive sites.

Figure 3. Actinic keratoses (AKs). AKs
are premalignant lesions that provide a
surrogate marker for nonmelanoma skin
cancer risk. AKs can also serve as
surrogate markers of skin cancer prevention
in sunscreen or systemic chemoprevention
trials. Many patients with widespread
AKs will show marked reduction in their
lesion counts, often within just a few
months, with daily sunscreen use.

Figure 2. Squamous cell carcinoma on
the head. These lesions can have high
metastatic potential, especially in immune-
suppressed individuals.

proportional to the number of previously
diagnosed skin cancers. In a US study, the
five-year risk of developing another skin
cancer was estimated at greater than
60% for individuals with two previous
skin cancers and at greater than 90% for
individuals with four to five previous
skin cancers; a third of this highest-risk
group developed new skin cancers within
12 months.

CUTANEOUS IMMUNITY AND
EFFICIENT DNA REPAIR ARE KEY
DEFENCES AGAINST SKIN CANCER
Exposure to ultraviolet (UV) radiation
in sunlight is the major environmental
risk factor for skin cancer; about 90% of
NMSCs and at least 65% of melanoma
can be attributed to solar UV exposure.*
UV-induced genetic damage is a key
mechanism of skin carcinogenesis.” Where
DNA repair capacity is severely impaired,
as in xeroderma pigmentosum, there is a
1000-fold increase in the risk of melanoma
and NMSC." Skin cancer incidence can
be reduced in patients with xeroderma
pigmentosum by the topical application
of liposomal DNA repair enzymes."

The skin’s immune system is a critical
defence against skin cancer formation;
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chronically immune-suppressed transplant
recipients have rates of SCC that are 50- to
80-fold higher and rates of BCC that are
about fivefold higher than those in the
immunocompetent population.”” These
immune-suppressed patients also have
higher rates of metastasis and death from
skin cancer. Cardiac transplant recipients
surviving 10 years post-transplant are at
greater risk of death from skin cancer than
from cardiac causes."

Lymphoid malignancy: a

risk factor for skin cancer
development and metastasis
Lymphoid malignancy is a risk factor for
skin cancer development and metastasis.
Individuals who are chronically immune
suppressed as a result of HIV infection,
or immune suppressed because of non
Hodgkin’s lymphoma (NHL), are also
at hugely elevated risk of skin cancer
development and metastasis and both
require regular and careful skin cancer
surveillance.”"” Chronic lymphocytic
leukaemia (CLL) is a subtype of NHL
and comprises 25% of all leukaemias.
It primarily affects the elderly, with an
incidence in patients aged over 65 years
that is about 15-fold higher than in
younger patients.' Australia has a par-
ticularly high incidence of CLL, with
an age-standardised incidence of 5.5
and 3.3 per 100,000 in men and women,
respectively.”* However, the true inci-
dence may be even higher because many
cases are asymptomatic. Patients with
CLL have increased risks of developing
NMSC, melanoma and also rare skin
malignancies, such as Merkel cell carci-
noma, adnexal carcinomas and atypical
fibroxanthomas. Skin cancers in these
patients with CLL tend to have peritu-
mural infiltrates of immune suppressive,
leukaemic B-cells and greater subclinical
extension than comparable tumours in
immunocompetent patients (reviewed in
reference 17). More than 10% of CLL
patients with SCC will die from metasta-
tic skin cancer."
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Immune suppression can also signifi-
cantly reduce the treatment response of
NMSCs. Lower cure rates after photo-
dynamic therapy have been documented
in transplant recipients,” and 14-fold
higher rates of BCC recurrence have been
reported after Mohs microscopically
controlled excision in patients with CLL
than in controls.”

Ultraviolet radiation suppresses
the skin’s antitumour immune
defences

UV radiation in sunlight can profoundly
suppress cutaneous immunity in other-
wise immunocompetent individuals, even
at low doses that are substantially below
the sunburn threshold.” Both UVB radia-
tion (290 to 320 nm) and longwave UVA
radiation (370 to 385 nm; abutting the visi-
ble spectrum) are highly immunosuppres-
sive at doses equivalent to about four to
five minutes and 10 to 15 minutes of sum-
mer sunlight, respectively.” Otherwise
healthy people with previously diagnosed
melanoma or NMSC have been shown to
have a higher intrinsic susceptibility to this
UV-induced immunosuppression than
those without prior skin cancer.”

Men have a higher incidence of mela-
noma and NMSC in Australia, and also
experience higher skin cancer mortality
than women."” In part, this may reflect
known gender differences in susceptibility
to UV-induced immune suppression;
testosterone enhances UV immune sup-
pression in mice whereas oestrogen can be
UV-protective.” There is also some evi-
dence suggesting that men may be more
susceptible to UV immune suppression
than women.”

SUN-PROTECTIVE CLOTHING AND
BEHAVIOUR

As well as avoidance of deliberate solar
overexposure and avoidance of artificial
UV from tanning beds, the use of sun-
protective clothing and hats is essential
in areas of high solar irradiance.” Human
scalp hair has been estimated to confer an

ultraviolet protection factor (UPF) of five
to 17, so even in individuals without hair
loss it is possible to obtain damaging UV
doses to the scalp within relatively brief
exposure times.” As a large proportion
of UV radiation incident on the skin is
diffuse (scattered and reflected) rather
than direct, the UPF of shade structures
is only about 1.5 to 5.” Similarly, hats
cannot fully protect the lower face from
diffuse UV radiation, and so sunscreen to
the face is needed as well.

The eyes have it
Eye protection is important for reducing
the risk of UV-associated ocular condi-
tions such as pterygia and cataracts.” The
eyelid margins, inner canthi and perio-
cular skin are common sites of NMSC
(Figure 4).” Treatment of skin cancers at
these sites is generally surgical, and often
requires complex surgical repair. Use of
wraparound sunglasses with high UV
protection is thus essential to reduce peri-
ocular as well as ocular UV exposure.
The frequency of NMSC at periocular
sites, and the importance of early detection
to achieve both cure and cosmetically and
functionally acceptable surgical repair,
means that careful skin examination must
always include directed examination of
these areas, using adequate lighting of the
inner canthi, which tend to be shadowed
by normal room lighting.

SUNSCREENS CAN REDUCE DNA
DAMAGE, UV IMMUNE SUPPRESSION,
AKS AND SKIN CANCER

Topical sunscreens reduce epidermal
DNA damage following exposure to
UVB and UVA and can also prevent UV-
immunosuppression.’””! The degree
of immune protection is proportional to
the level of longwave UVA protection
provided by the sunscreen.”” Hence
broadspectrum sunscreens will confer
greater immune protection than sun-
screens of the same sun protection factor
(SPF) filtering only lower UV wave-
lengths.” Products offering a higher SPF
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Figure 4. Nodular basal cell carcinoma
(BCC). The periocular skin is a common
site for nonmelanoma skin cancers; this
nodular BCC at the lower lid margin had
been unnoticed by this elderly patient.

(i.e. a higher level of UVB protection)
will provide greater protection against a
given level of sun exposure than those
with lower SPFs, although SPF number is
in no way an indicator of the duration
of ‘safe’ sun exposure. The ‘real life’ SPF
of sunscreens tends to be one-third to
half of the laboratory-measured SPF,
largely as a result of differences in amount
of product applied ‘in the field” and
the amount applied during formal sun-
screen testing.” For example, the average
amount of sunscreen applied by beach -
goers is estimated to be only about one-
third of the amount of lotion used in SPF
testing.” Other contributing factors that
can lower SPFs observed in real life are
differences in the UV spectra of sunlight
and laboratory UV sources.™

Patients taking photosensisitising med-
ications, such as tetracyclines or thiazide
diuretics, should be especially diligent in
their use of sunscreens, in minimising
their sun exposure and in their use of
sun-protective hats and clothing. As drug-
induced phototoxicity often results from
exposure to longwave UVA (340 to
400 nm), sunscreens for these patients
need to be broadspectrum with high-
level UVA protection against these long
wavelengths.”

Daily use of sunscreen has been shown
to reduce the incidence of AKs and SCCs
by up to 40%.*”” The number of new
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DANGERS OF SUN EXPOSURE CONTINUED

Figure 5. Squamous cell carcinoma (SCC).
Patients with multiple nonmelanoma
skin cancers, especially multiple SCC as
seen on the legs of this 73-year-old man,
may require systemic chemoprevention
with retinoids, such as acitretin.

AKs can be reduced by about 30 to 40%
within just a few months of daily facial
sunscreen use;® for the face at least, daily
use of sunscreen should be encouraged
for all patients with AKs and for all
patients at high skin cancer risk. Many
patients with large numbers of AKs, who
are initially candidates for field treatments
such as topical 5-fluorouracil, will no
longer require this treatment after two
to three months using daily high-SPF
sunscreen. There is also evidence sug-
gesting that after prolonged follow up
(eight to 10 years), the incidence of BCC
and possibly melanoma may be lower
with sunscreen use.”” Hence interven-
tions commenced in adulthood (even
in middle age and beyond) have potential
to reduce subsequent skin cancer risk.
The use of broadspectrum, high-SPF
sunscreen can also reduce AKs and
NMSC in immune-suppressed trans-
plant recipients.”

People practising rigorous sun protec-
tion will have the potential for vitamin D
deficiency. About 50% of otherwise
healthy skin cancer patients assessed at
the author’s institution were vitamin D
deficient in winter.” Low, non-burning
sun exposures of a few minutes daily —
ideally to less cancer-critical body sites,
such as arms and legs — may be appropriate

for those at lower skin cancer risk.” In
Australia, however, daily use of facial
sunscreen should still be encouraged.
For individuals at high skin cancer risk,
vitamin D assessment and supplementa-
tion may be required.

SYSTEMIC CHEMOPREVENTION:
WHEN SUNSCREENS AREN'T ENOUGH
Transplant recipients and individuals with
large numbers of potentially dangerous
skin cancers may sometimes require oral
retinoids, such as acitretin, to reduce rates
of NMSC. Retinoids can reduce SCC and
BCC incidence but carry a side effect pro-
file that includes drying of the skin, eyes
and lips, potential abnormalities in liver
function and lipid levels, osteoporosis,
skin fragility, impaired wound healing
and teratogenicity.” Acitretin is thus only
appropriate for those at very high skin
cancer risk (Figure 5).

The NSAID celecoxib inhibits the
enzyme cyclo-oxygenase 2, which plays
a key role in skin carcinogenesis. In a
recent study in elderly immunocom-
petent patients, BCCs and SCCs were
significantly reduced (rate ratio 0.41)
following nine months of celecoxib use
versus placebo. However, there was
no significant effect of treatment on the
development of AKs.* NSAIDs carry a
side effect profile that includes increased
gastrointestinal, renal and cardiovascu-
lar effects, reducing their suitability for
the mostly elderly population at highest
risk of skin cancer.”

Nicotinamide, the amide form of vita-
min B3 (niacin), prevents skin cancer and
photo-immunosuppression in mice, and
replenishes cellular energy after UV expo-
sure, which may enhance DNA repair.*"
Nicotinamide has been found to prevent
UV immunosuppression in individuals
when used topically, or orally (at doses of
both 500 mg and 1500 mg, daily).”***
The drug protected individuals equally
against longwave UVA and UVB.* A 1%
lotion of nicotinamide applied twice daily
to an elderly population at high risk of
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skin cancers was also shown to accelerate
seasonal regression of AKs.* Unlike nico-
tinic acid (niacin), nicotinamide does
not cause headaches or flushing, and
is well tolerated even at high doses.”
Clinical trials are currently in progress
to determine whether oral nicotinamide
can reduce NMSC incidence in high-risk
patients.

FOLLOW UP

Regular follow up and patient education
are essential components of the skin can-
cer prevention plan in high-risk patients.
Follow-up visits allow regular reinforce-
ment of the need for sunscreen use, sun-
protective behaviour and self-surveillance,
as well as increasing the chance of detect-
ing lesions at an earlier, more curable
stage. MT
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