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Actinic keratoses (AKs) are potentially premalignant

ctinic keratoses (AKs), sometimes referred to as solar
keratoses, appear on sites of chronic ultraviolet (UV)
radiation exposure. AKs most commonly occur on the
face, scalp, dorsal aspect of the upper limbs and legs.

cutaneous lesions that occur on chronically sun-exposed They may occasionally produce excess keratin resulting in the

regions of the body. Left untreated, a small proportion
of AKs will transform into invasive squamous cell
carcinomas. It is important for GPs to be aware of
the latest management practices for AKs, based

on guidelines from Cancer Council Australia and the
American Academy of Dermatology, so as to offer
patients evidence-based treatment plans.

KEY POINTS

« The presence of actinic keratoses (AKs) suggests significant
ultraviolet (UV) exposure, which predisposes to development
of all skin cancers. Patients should be educated about the
importance of sun safety, as UV protection is associated
with a reduced incidence of AKs.

Treatment for AKs is broadly classified as lesion-directed
therapy, and includes cryotherapy or curettage and cautery,
or field treatment, which includes topical and light-directed
therapies.

Cryosurgery is the recommended lesion-directed therapy,
whereas 5-fluorouracil and imiquimod are the most
effective field treatments.

« Photodynamic therapy involves application of either methyl
aminolevulinate or 5-aminolevulinic acid, followed by light
activation, either by red light for seven to nine minutes or
continuous daylight for two hours.

Ingenol mebutate is no longer considered a therapeutic option
as it is associated with an increased incidence of skin cancers,
and has been withdrawn from international markets.
Tirbanibulin 1% ointment is a novel microtubule inhibitor
that requires five days of treatment. It is currently under
evaluation for approval by the TGA.
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formation of a keratotic horn. Lesions classically appear as
yellow-white, scaly, rough, hyperkeratotic macules or papules
overlying an erythematous base (Figures la to ¢). Generally,
these lesions are neither tender nor indurated but have a rough
texture. Palpation is thus an indispensable tool to differentiate
between normal and sun-damaged skin, AK or squamous cell
carcinoma (SCC). As the presence of AKs indicates considerable
sun-induced damage, patients will likely have numerous lesions
present, which may become confluent over a large field of
sun-exposed skin.

Pathogenesis
Cumulative sun exposure causes damage to keratinocytes, which
leads to changes in genetic structure. In AK, abnormal kerati-
nocytes are confined within the epidermis; however, have the
potential to progress to full-thickness epidermal dysplasia. Once
this occurs, there may be progression from AK to keratinocyte
carcinoma, which usually requires definitive management.
Currently, no clinically defining features determine whether
an AK lesion will progress to SCC and it is therefore difficult to
predict and specifically target ‘higher- risk AK lesions’. To date,
estimates of progressions from AK to SCC vary between 0.1 to
20%.! Therefore, it is pertinent to recognise and consider treat-
ment for AKs, as they are all potential precursors of SCC. An
area of skin with numerous AKs can indicate a region of field
cancerisation. This concept refers to the presence of subclinical
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ACTINIC KERATOSIS continued I

Figures 1a to c. Moderate actinic keratosis (AK) on the forehead (a, left) and yellow-white scaly AK lesions on the scalp (b, middle) and back of the

hand (c, right).

precancerous lesions near the vicinity of
visible AK lesions that have been affected
by the same amount of UV radiation
despite a normal outward appearance.’

Patients with long-term exposure to
UV radiation, fair skin, a history of severe
sunburns and those taking photosensitis-
ing medications are at a higher risk for
developing AKs. Clinicians should be
mindful of patients who are immunosup-
pressed, such as patients receiving organ
transplant and those with chronic lym-
phocytic leukaemia, as the development
of AKsand the process of progression may
be accelerated.

Role of the GP

Due to its geographical location and high
levels of UV radiation exposure, Australia
has one of the highest rates of AK devel-
opment in the world.* As highlighted
above, recognition and management of
AKs are important because of the risk of
progression to SCC. The presence of an
AK is proof of significant UV light expo-
sure. As a result, patients with AKs are at
ahigher risk of developing all skin cancers,
and management not only involves treating
the AKlesions, but also conducting regular
skin examinations.

Although diagnosis of AKs s primarily
clinical in nature, a biopsy should be con-
sidered if there are concerns regarding
malignancy. Caution should be exercised
when approaching an AK that is bleeding,

ulcerated, tender, heavily indurated, nodular
in appearance or refractory to treatment,
as it may suggest that the AK has already
progressed into a keratinocyte carcinoma.
Referral to a dermatologist is recommended
for patients who are immunosuppressed,
have widespread and severe actinic damage
and require further management oflesions
thatare suspected to be keratinocyte carci-
nomas, or for younger patients with more
AKs than expected.

Updates on management

Numerous effective treatments are cur-
rently available for AKs (Table). Careful
consideration of the lesion (number,
distribution, size), patient factors (pain
tolerance, compliance to therapy, cosmetic
considerations, cost), treatment side effects
(tolerability) and rate of recurrence should
be taken into account when deciding on
the appropriate treatment. Shared decision
making on the treatment approach is
important as it will increase compliance
and the ability to tolerate localised skin
reactions. These reactions may cause
early termination of treatment before the
therapeutic outcome is achieved. Treat-
ment for AKs is largely based on Cancer
Council Australia’s Clinical practice guide-
lines for keratinocyte cancer (https://wiki.
cancer.org.au/australia/Guidelines:
Keratinocyte_carcinoma), and is also
informed by the American Academy of
Dermatology (ADD) Guidelines of care
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for the management of actinic keratosis.!

Treatment can be broadly classified as
lesion-directed, which targets discrete
lesions, or field treatment, which targets
a larger area of skin containing multiple
AKs. The prevailing consensus favours
field treatment as it has the potential to
concurrently treat subclinical lesions.
Studies have shown that general UV pro-
tection and sunscreen is associated with
a reduction in the development of new
AKsand, therefore, all patients should be
educated, with emphasis on the impor-
tance of ongoing sun protection, as part
of their management plan.**

Lesion-directed treatment
Cryosurgery

Liquid nitrogen cryotherapy is a commonly
performed procedure for the treatment of
AKs. Dermatologists strongly recommend
the use of cryotherapy for discrete AKs as
it is fast, readily available and efficacious.!
The duration of the freeze time tends to
parallel response rates, and general con-
sensus suggests three to five seconds as part
of a single or double freeze-thaw cycle.®
Patients should be warned that the lesion
will swell due to oedema and may blister,
and of the risk of hypopigmentation, espe-
cially patients with darker skin types.”
Clinicians may prefer this approach as it
is low cost and does not require patient
compliance or local anaesthetic. It should
be noted that cryotherapy does not
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Medication

TABLE. TREATMENTS FOR ACTINIC KERATOSES

Recommended regimen

Mechanism of action

Comments

Lesion-directed treatments

Cryotherapy

Three to five second freeze as
part of a single or double
freeze-thaw cycle

Freezes and destroys cells
through direct trauma

Fast and readily available

Duration of freeze correlates with rate of clearance
Exercise care with cryotherapy on lower legs due
to poor healing

Does not differentiate between AK and normal
skin tissue

Curettage and
cautery or
electrodessication

Shave biopsy followed by
scraping with a curette and
cauterisation/electrodessication

Surgical removal of lesion

Requires local anaesthetic and will leave a scar
Useful if lesions require biopsy
Lesion can be addressed in a single visit

Field treatments

5-fluorouracil

5% or 4% cream
or solution (with
10% salicylic acid)

Cream is applied once or twice
daily for two to four weeks
0.5% solution is applied daily
for up to 12 weeks

Inhibits thymidylate synthase
and 5-flurouracil incorporation
into RNA and DNA

One of the most commonly adopted field therapies
Contraindicated in pregnant women or patients
with dihydropyridine dehydrogenase enzyme
deficiency

Imiquimod cream

Applied three nights a week for
three-to-four-week cycles or
continually for up to 16 weeks

Toll-like receptor 7 agonist

Treatment cycle can be repeated if required
Inflammatory reactions vary in severity between
patients

Photodynamic
therapy (PDT)

A photosensitising agent is applied,
and occluded for three hours if

using red light illumination in the
clinic, before exposure to daylight

Photodynamic reaction
between photosensitiser and
light leads to production of
cytotoxic free oxygen radicals

Red-light PDT requires specialised equipment
and restricted to use in specialist centres

Diclofenac gel

Applied twice daily for 60 to
90 days

Blocks cyclo-oxygenase activity
and inhibits ultraviolet-induced
proinflammatory cytokines

Caution in patients with gastrointestinal
bleeding or ulcers
* Should not be used with concurrent oral NSAID use

Adapted from: Dermatology Expert Group. Solar damage and skin cancer. In: eTG complete (Internet). Melbourne: Therapeutic Guidelines Limited, 2022; and Guidelines of care for the
management of actinic keratosis. J Am Acad Dermatol 2021; 85: e209-e33.

preferentially destroy diseased skin, and
resolution rates are reported to range
between 57 and 98.8%.51

Curettage and cautery/
electrodessication

For lesions that are above average thickness
or suspicious, curettage and cautery or
electrodessication may be a useful modality
as the initial shave biopsy can provide a
specimen for histological assessment if
diagnosis is uncertain. The area should then
be scraped with a curette and cauterised
to ensure the lesion is adequately treated.
Patients should be warned that this tech-
nique will likely leave a scar and of the risk
of wound infection and hypopigmentation.”
It is essential to note that only operators
who have received appropriate training
should conduct this therapy.

Field treatment

Treatment of field cancerisation is especially
advantageous in patients with high density
AKs or lesions without distinct borders
for which localised therapy is undesirable.
This management approach is favourable
as seemingly healthy skin in the vicinity of
AK lesions is theoretically affected by the
same amount of UV radiation-induced
damage and may contain precancerous
keratinocytes, despite a normal outward
appearance. Field therapy is usually topical
in nature and relies heavily on patient
compliance to achieve desirable therapeutic
outcomes. Inflammatory reactions, such
as erythema, soreness, erosions and crust-
ing, are to be expected and are necessary to
treat the atypical keratinocytes present
(Figure 2). Patients should be educated
about the importance of these reactions and
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their expectations managed to avoid poor
adherence and subsequent poor outcomes.
A range of therapies with varying treatment
durations are currently available; however,

Figure 2. Expected reaction two weeks after
treatment with 4% 5-flourouracil.
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ACTINIC KERATOSIS continued I

Figures 3a to c. A patient with multiple actinic keratoses on the scalp and forehead treated with 5% 5-fluorouracil. a (left) Before treatment; b (middle)
at four weeks’ treatment; c (right) six months after treatment.

Images courtesy of Associate Professor Alvin Chong.

those with the shortest treatment duration
may be preferred by some patients.

5-fluorouracil

5-fluorouracil (5-FU) is a topical cyto-
toxic agent and is available in Australia
as 5% and 4% creams and a 0.5% solution
(also containing 10% salicylic acid). It
inhibits both DNA and RNA synthesis
in rapidly dividing cells, leading to apop-
tosis. There is preferential uptake in
rapidly dividing cells and, therefore, it
is selective for atypical cells. The AAD
strongly recommends the use of 5-FU
for field treatment of AKs, based on cur-
rent available evidence.' Some clinicians
may even use 5-FU to identify subclinical
AKs before staring cryotherapy.” It is
recommended that a thin layer of 5-FU
cream is applied once or twice daily for
two to four weeks, or for aslong as a patient
can tolerate (Figures 3a to c). A combina-
tion of 0.5% 5-FU and 10% salicylic acid
solution is available; it is indicated for lesion
and/or small field (<25cm?) therapy, and
is used once daily for up to 12 weeks."* We
advise this as a regular (every few years)
winter time activity for high risk individ-
uals and patients should be warned that
localised irritation is to be expected.

Imiquimod

Imiquimod is an immune response mod-
ifier that activates toll-like receptor 7. The
AAD strongly recommends the use of

various concentrations of imiquimod for
the field treatment of AKs.! Imiquimod
5% cream is approved by the TGA for the
treatment of AKs, specifically on the face
and scalp. Application regimens can be
three times a week in four-week cycles or
consecutively for up to 16 weeks, in accord-
ance with patient preference.

Photodynamic therapy

Photodynamic therapy (PDT) uses the
application of a topical photosensitiser,
either methyl aminolevulinate (MAL) or
5-aminolevulinic acid (5-ALA) and light
activation to cause a photodynamic reac-
tion, leading to the production of cytotoxic
oxygen free radicals. A 1mm layer of cream
isapplied onto the area under an occlusive
dressing for three hours. The area is then
wiped clean and illuminated by red light
for seven to nine minutes in the clinician’s
office.'” Alternatively, after application of
MAL or 5-ALA, patients can immediately
expose the treated area to daylight for two
continuous hours.

A single treatment is recommended,
with results assessed at three months and
asecond treatment needed only if residual
lesions remain."”” The former method is
sometimes favoured by clinicians, as it
does not rely on patient compliance.
Daylight PDT is less painful and can be
performed all year round. It has been
found to be equally as effective but less
painful than red-light PDT when 5-ALA
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is used.! Red-light PDT may require the
use of anaesthetic and is only available at
practices with the appropriate equipment
and trained staff.

Diclofenac

Diclofenac sodium gel 3% is thought
to induce cell death and inhibit cell
proliferation in AKs. Currently, the
AAD conditionally recommends the
use of diclofenac based on lower quality
evidence.! It should be applied twice
daily for 60 to 90 days to achieve effect.
Diclofenac should be used with caution
in patients with a history of gastro-
intestinal bleeding or ulceration. It should
not be used in patients who are concur-
rently receiving oral NSAIDs for other
health conditions.

Chemoprophylaxis for
immunosuppressed patients
Patients who are immunosuppressed,
especially those who have received solid
organ transplants, have a higher risk of
developing keratinocyte cancer. It is
therefore important for these patients to
use adequate sun protection and undergo
regular skin checks. Systemic chemo-
prevention with low-dose acitretin has
been found to be efficacious in this group
of patients.'® Although it was previously
thought that nicotinamide could be used
as a form of chemoprophylaxis, the cur-
rent evidence is inconclusive."”
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Tirbanibulin

Tirbanibulin 1% ointment is a novel micro-
tubule inhibitor that induces expression
of p53 and causes apoptosis in rapidly divid-
ing cells.""® Phase 3 clinical trials have shown
a complete clearance rate ranging from 44
to 54%. The treatment regimen is short,
consisting of daily application for five days
and is therefore preferred by some patients.
Among treated patients, rates of recurrence
at one year were higher at 47% compared
with 5-FU- or imiquimod- treated patients.'®
Most trial patients were Caucasian with
Fitzpatrick skin types I and II, which should
be considered when interpreting the
results.”® Further research is needed on the
long-term side effects. Tirbanibulin is cur-
rently contraindicated in pregnancy and
women who are breastfeeding due to lack
of data. Tirbanibulin has been approved by
the US Food and Drug Administration and
is awaiting release in Australia. It is recom-
mended for use on the face or scalp on an
area up to 25 cm*."”’

Discontinuation of ingenol mebutate
Ingenol mebutate gel was first introduced
in 2012 as an efficacious, short duration
treatment for AKs. Its mechanism of action
isbelieved to have been neutrophil- mediated
immunostimulatory effects, leading to
apoptosis of dysplastic cells. Its use has since
been found to increase the incidence of non-
melanocytic skin cancer in areas of treated
skin and has been withdrawn from the
market and will be permanently discontin-
ued worldwide. Thus, ingenol mebutate is
not recommended for the treatment of AKs.!

Conclusion

AKs are caused by chronic UV radiation
damage and are precursors to keratinocyte
cancer. Treatment can be lesion directed
or field directed. Currently, there is strong
evidence to recommend cryotherapy for
lesion-directed therapy and topical 5-FU
and imiquimod for field treatment. Novel
medications, such as tirbanibulin, are
being developed but should be used with
caution until data from long-term trials
are available. MT
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