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ABSTRACT

Field cancerization (FC) is a chronic disease
involving multiple clinical and subclinical
actinic keratoses (AK) on large photo-exposed
surfaces with multifocal areas of dysplasia and

precancerous changes. Patients and treatment
must be properly monitored and managed to
avoid aggravation and progression of the dis-
ease. Management of actinic keratoses includes
lesion-directed treatments, such as cryotherapy
and field-directed therapies. Field-directed
therapies may have the potential to address
subclinical damage, reduce AK recurrence rates
and potentially reduce the risk of squamous cell
carcinoma development. Multiple studies have
demonstrated the efficacy of field-directed
treatments, including 5-fluorouracil, photody-
namic therapy, imiquimod, chemical exfolia-
tion with trichloroacetic acid and diclofenac
gel, for multiple AK and FC. The choice of
therapy should be based on multiple factors,
such as efficacy, tolerability, patient risk profile,
costs and cosmetic results. Management of AK
includes not only treatment but also preven-
tion. Medical devices, such as sunscreens con-
taining liposome-encapsulated DNA repair
enzymes, can repair DNA damage associated
with chronic UV radiation and reduce the
number of new AK lesions. Here we provide
therapeutic pearls and expert opinions on the
treatment of AK and FC (as monotherapy or in
combination) with the overall aim to achieve
better, faster, and well-tolerated clinical
responses.
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Key Summary Points

The first step in the management of the
patient with multiple actinic keratoses
(AK) and field cancerization (FC) is
rigorous sun protection.

Sunscreens should contain liposomal
DNA-photolyase and high UVA and UVB
protection filters to reduce subclinical FC.

Treatment of AK and FC can be lesion-
directed or field-directed, and it can
require the treatment of large surfaces.

The choice of therapy should be based on
multiple factors such as efficacy,
tolerability, patient risk profile, costs, and
cosmetic results.

Nutricosmetics with Polypodium leucotomus
can be an excellent option in patients who
do outdoor activities, as an adjuvant to
topical photoprotection in susceptible
populations.

INTRODUCTION

Actinic keratoses (AK) are premalignant prolif-
erations associated with chronic ultraviolet
(UV) exposure, most frequently found on the
face, ears, forearms, and hands. AK are associ-
ated with genomic alterations caused by the
carcinogenic effect of sun exposure. The rate of
progression of AK into squamous cell carcinoma
(SCC) ranges from 0.025 to 16% per AK per year
[1]. AK can present as solitary lesions, although
patients generally develop multiple AK in one
continuous area of actinically damaged skin,
termed field cancerization (FC) [2] (Fig. 1). The
concept of FC was first introduced by Slaughter
et al. in 1953, when studying the presence of
histologically abnormal tissue surrounding oral
SCC [3]. FC was proposed to explain the

development of multiple primary tumors and
locally recurrent cancer. Recent molecular
findings support the carcinogenesis model in
which the development of a field with geneti-
cally altered cells plays a central role [2].

Management of AK and FC can be challeng-
ing. Treatment of AK can be lesion-directed or
field-directed, and it can require the treatment
of large surfaces [4]. Field-directed therapies
may have the potential to address subclinical
damage, reduce AK recurrence rates, and
potentially reduce the risk of SCC development
[5].

Multiple studies have demonstrated the effi-
cacy of treatments such as 5-fluorouracil, pho-
todynamic therapy (PDT), and imiquimod for
multiple AK [5–7]. Other therapies with less
efficacy include ingenol mebutate, topical
diclofenac gel, and piroxicam. The choice of
therapy should be based on multiple factors,
such as efficacy, tolerability, patient risk profile,
costs, and cosmetic results [5, 8, 9] (Fig. 2).

Here we provide therapeutic pearls and
expert opinions on the treatment of AK and FC
(as monotherapy or in combination), with the
overall aim to achieve better, faster and well-
tolerated clinical responses. Table 1 provides a
summary of these pearls, which are described in
detail in the text of this article.

Fig. 1 Graphic representation of field cancerization on the
scalp of an elderly patient, focusing on an area with
dermatoscopic signs of actinic keratosis, white or silver
scaly lesions, and telangiectasia
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This article is based on previously conducted
studies and does not contain any studies with
human participants or animals performed by
any of the authors. Patients gave written con-
sent for the publication of photographs.

THERAPEUTIC MANAGEMENT

Photoprotection

Since UV radiation is a tumor initiator and
tumor promoter of cutaneous cancer and
because animal models have demonstrated
reduced precursor lesions when UV exposure is
interrupted, the first step in the management of
the patient with multiple AK and FC is rigorous
sun protection [10]. The sunscreens chosen
should contain liposomal DNA-photolyase and
high UVA and UVB protection filters [11]. The

flavoenzyme DNA-photolyase, which repairs
DNA alterations in the presence of light
(300–500 nm), is present in bacteria, plants and
some non-placental mammals. The enzyme
binds to cyclobutene pyrimidine dimers (CPD)
and repairs them in a reaction triggered by
electron transfer from the photo-excited flavin
co-factor to the dimer, returning it to its
monomeric form. Both in vitro and in vivo
studies have supported the beneficial properties
of photolyases in preventing and reversing
photodamage [6]. Confocal reflectance micro-
scopy, histopathology and immunohistochem-
istry studies have shown that a film-forming
medical device containing photolyase and UV
filters improves cutaneous FC clinically, reduc-
ing or improving subclinical FC associated with
AK and nonmelanoma skin cancer (NMSC) [12].
The use of sunscreens containing DNA-pho-
tolyase can significantly reduce the number of

Strict photoprotec�on
(consider sunscreens containing 

DNA-photolyase)*

Isolated and well-
demarcated AK

Targeted therapies†
Cryotherapy CO2, laser in 

abla�ve mode or high 
concentrated (50-70%) TCA

Use healing cosme�cs with 
Centella asia�ca (Gotu kola) 

and rose hip extract

Mul�ple  AK and/or evident field 
canceriza�on‡

If hyperkerato�c KA

Treat with targeted modali�es 
and then use field-directed 

therapies or combined in-office 
procedures (eg. cryotherapy 

and chemical peel)

Field-directed therapies
Topical 5-FU 5% or PDT§

Sa�sfactory improvement

Follow-up every 6 to 12 months
Consider prescribing 5-FU 5% 

once or twice a year 
(maintenance therapy) 

No-response or par�al response

Imiquimod, chemical peels or 
abla�ve frac�onal laser            

(Er-Yag – CO2)
Combina�on of different 

modali�es

Management of AK

Fig. 2 Therapeutic algorithm for the treatment of actinic
keratoses (AK) and field cancerization. *Also consider
prescribing oral Polypodium leucotomus in patients who
perform outdoor activities. �We recommend prescribing
field-directed therapies even in patients with a limited
number of AK or no evident field cancerization. �When
prescribing photodynamic therapy (PDT; conventional or
daylight PDT), consider drug delivery with ablative

fractional laser if available. §In immunosuppressed patients
with a history of cutaneous squamous cell carcinoma, a
reduction of immunosuppressive drugs could be proposed
(weighing potential risks and benefits). Prescription of oral
retinoids, such as acitretin, and nicotinamide could be an
alternative therapy in these individuals. 5-FU
5-Fluorouracil
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Table 1 Pearls to enhance therapeutic response and patient adherence to treatments for actinic keratoses

Treatment Practical approach Pearls to enhance therapeutic
response

Pearls to improve patient
adherence

Photoprotection Use of sunscreens containing

DNA-photolyase

Daytime use of a topical product

(medical device) with DNA

repair function paired with high

sun protection in fluid

presentation is an excellent

option for patients with scalp

lesions and alopecia

Light texture of the product

allows perspiration and ensures

adhesion especially among men,

who may be more reluctant to

use daily sun creams

5-FU 5-FU is a cost-effective

treatment (more effective

and less costly)

Use chemoprevention of

squamous cell carcinoma (SCC)

with 5% 5-FU twice daily for 1

month in high-risk patients

Short treatment duration (1

month) and fast improvement

of FC signs

If no available commercial

formulations of 5-FU, it can be

formulated in a Vaseline or

Beeler base

PDT PDT is an extremely versatile

form of therapy

Gauze abrasion, scrub soaps,

microdermabrasion or

sandpaper are mechanical

techniques to disrupt the

stratum corneum and enhance

skin penetration of the

photosensitizer for a uniform

and effective incubation

Ablative fractional laser and

microneedle can increase drug

delivery and can shorten

incubation time

To reduce pain:

Daylight-PDT as a first-choice

procedure

Cold analgesia

Momentary interruption of PDT

Local nerve block

Single dose of NSAID prior to

PDT

Listening to music or talking

during the procedure

Imiquimod Imiquimod is an effective form

of immunotherapy

A 12-day uninterrupted course of

imiquimod 5% instead of the

intermittent scheme of 3 nights

per week for 4 weeks can be an

effective protocol for managing

AK

A 12-day uninterrupted course of

imiquimod 5% may increase

adherence to therapy in clinical

practice

Chemical peels Chemical peels can be cost-

effective when compared to

invasive procedures

30–45% TCA is the most-used

peel for treatment of FC

Synergistic effect of glycolic acid

peels and 5-FU. Glycolic acid

can enhance penetration of

5-FU, as it decreases corneocyte

cohesion

Choosing the right chemical peel,

alone or in combination, is

crucial to achieve good tolerance

and predictability of results

906 Dermatol Ther (Heidelb) (2020) 10:903–915



AK [13] and can also be applied after treatments
such as PDT [14].

Pearl in Photoprotection
The daytime use of a topical product in the
medical device category which offers DNA
repair function paired with high sun protection
in a fluid presentation represents an excellent
option for patients with scalp lesions and
alopecia or with thinning hair. The light texture
of the product allows perspiration and ensures

adhesion, especially among men who may be
more reluctant to use daily sun creams. The use
of topical encapsulated photolyase is essential
in the management of the patient susceptible to
actinic damage or FC. It can be used as a
monotherapy or as an adjunct treatment to PDT
or cryotherapy [15].

It is also especially useful in patients who
have already been treated preventively. Current
evidence demonstrates its effectiveness and
versatility of use [11].

Table 1 continued

Treatment Practical approach Pearls to enhance therapeutic
response

Pearls to improve patient
adherence

Combined

treatments in

the clinic

Several procedures or in-home-

treatments could be

combined to optimize FC

management approach

At-home treatments could be

combined with in-clinic

procedures

Pretreatment with topical 5%

5-FU twice daily for 7 days prior

to daylight-PDT can enhance

therapeutic responses

Chemical peels or fractionated

ablative lasers could be

combined with PDT to improve

results

Use a repairing cream immediately

after the procedure as a ‘‘fire

extinguisher’’ (cooling effect)

Keep creams in a refrigerator or

immerse them in ice water

before the procedure. Products

containing triterpenes of Gotu

kola Centella asiatica associated

with rosehip oil are the best

options

Use of non-ablative energy

devices, such as intense pulsed

light or non-ablative Erbium-

Glass 1550 nm laser, in patients

in whom the recovery time due

to their occupation needs to be

minimal

Oral therapy Nutricosmetics can be an

excellent alternative in

patients who do outdoor

activities, as an adjuvant to

topical photoprotection in

susceptible populations

Nutricosmetics with Polypodium
leucotomus, Vitis vinifera and

green tea extract allows non-

photoadapters to respond to

therapeutic doses of daylight-

PDT giving better tolerance to

sun exposure and increasing the

minimum erythemal dose

Similar to PDT or topical therapy

Preferable to use nutricosmetics

that can be prescribed once daily

FC Field cancerization, 5-FU 5-fluorouracil, PDT photodynamic therapy, SCC TCA trichloroacetic acid

Dermatol Ther (Heidelb) (2020) 10:903–915 907



5-Fluorouracil

A recently published clinical trial showed that
topical 5% fluorouracil (5-FU) was significantly
more effective than imiquimod, methyl
aminolevulinate-PDT (MAL-PDT) or ingenol
mebutate at 12 months after the end of treat-
ment for multiple AK lesions [16]. Similar find-
ings were shown in a network meta-analysis
[17]. Prophylactic treatment with topical 5-FU
in high-risk patients can substantially reduce
surgery for SCC for 1 year [18] and may decrease
medical care costs [19].

Pearls
(1) Use chemoprevention of SCC with 5%

5-FU twice daily for 1 month in high-risk
patients [16]. This treatment can be per-
formed twice or three times a year and may
also improve the cosmetic appearance of
photoaged skin.

(2) In countries with no available commercial
formulations of 5-FU, it can be formulated
in a Vaseline or Beeler base.

Photodynamic Therapy

Photodynamic therapy is based on the activa-
tion of a photosensitizing agent with subse-
quent release of reactive oxygen species and
tissue destruction. A prodrug (aminolevulinic
acid [ALA] or MAL [M-ALA]) is topically applied
to the skin 1–3 h prior to visible-spectrum day-
light, red light or blue light treatment [20]. PDT
is an effective FC treatment and can be superior
to lesion-directed destructive therapy [5]. The
major side effect of conventional PDT is the
pain experienced during therapy, especially
when treating AKs located on the face and scalp,
which may last for several hours after the pro-
cedure [21].

Pearls for Better Results and Tolerability
(1) Chemical products can be used for 5–-

7 days before PDT to reduce hyperkeratosis
of the AK, such as 30–40% urea or 10%
salicylic acid [22].

(2) Mechanical techniques can disrupt the
stratum corneum and enhance skin pene-
tration of the photosensitizer for a uniform
and effective incubation. Be careful not to
induce bleeding, which is inconvenient as
it may displace the applied MAL cream and
the effective light during PDT may be
absorbed by hemoglobin [23].

(a) Gauze abrasion of the FC with 95%
alcohol is simple and inexpensive.

(b) Use scrub soaps prior to PDT or pre-
scribe the use of a soap with exfoliat-
ing particles to remove residues, dead
skin cells and dirt by physical drag or
abrasive action, while surfactant com-
ponents exert a powerful degreasing
effect.

(c) Use of particle-free microdermabra-
sion. This allows an effective removal
of the corneal layer in the clinic,
curing more (superficial) keratotic
lesions.

(d) Use of abrasive pads (sandpaper) for
skin preparation [20].

(3) Enhance drug delivery.

(a) Ablative fractional laser (AFXL) to
enhance drug delivery. This procedure
creates microscopic vertical
microchannels of ablated tissue, each
surrounded by a thin layer of coagu-
lated tissue and has proved to
enhance photosensitizer uptake. The
use of a fractional erbium:Yag
(2940 nm) laser system or a fraction-
ated CO2 (10,600 nm) laser system
with low fluence can shorten the
incubation time of the photosensitizer
to 1.5–2 h, instead of 3–4 h [24]
(Fig. 3).

(b) Microneedle-assisted PDT (MN-PDT).
MN devices are micrometer-scale nee-
dles capable of puncturing the stra-
tum corneum with minimal pain,
shortening the incubation time for
ALA and enhancing the efficacy of
PDT [25]. MN-PDT can achieve an
increase in mean lesion clearance; the

908 Dermatol Ther (Heidelb) (2020) 10:903–915



photosensitizer is applied first then
the MN-PDT is performed [26, 27].

(4) Enhance results for PDT in the extremities.
The efficacy of PDT can be reduced when
treating AK on the extremities. Pretreat-
ment with topical 5% 5-FU twice daily for
7 days prior to daylight PDT can enhance
therapeutic responses [28].

(5) Reduce side effects in PDT.

(a) Daylight PDT as a first-choice proce-
dure for AK. The photosensitizer (MAL
or ALA) is applied for 30 min after
curettage on the face or scalp, and the
patient is instructed to expose the face
or scalp to daylight for 2 h. The
incidence of complete response has
been reported to be similar between
daylight PDT and conventional PDT,
but with lower risk of adverse events,
and daylight PTD is better tolerated
[29]. In order to avoid the discomfort
and bleeding caused by curettage, the
photosensitizer can be applied for 1 h
before daylight exposure [30].

(b) Cold analgesia. The use of cold air
blower machines, such as the Zimmer
Cryo 6 system at level 5 (Zimmer
MedizinSysteme GmbH, Neu-Ulm,
Germany) decreases the superficial
skin temperature and can consider-
ably reduce pain during conventional
PDT, without any loss of efficiency

[31]. After treatment, the use of cool-
ing pads for at least 10 min can be
very helpful. Cold pads can be applied
at home in the 12 h immediately
following PDT to relieve pain.

(c) Clobetasol propionate cream can be
applied before and just after PDT to
reduce erythema without decreasing
efficacy [32].

(d) After the procedure, topical applica-
tion of an epidermal recovery acceler-
ator cream, such as gotu kola extract
with rose hip oil (among others), can
be recommended [33].

(e) Momentary interruption of PDT. Stop-
ping PDT with a 3-min pause [21] or
spraying cold water every 10 s during
the procedure is highly effective to
reduce pain [34].

(f) Local or regional anesthesia. Combi-
nation of supraorbital/supratrochlear
and occipital nerve blocks with
approximately 1 mL of subcutaneous
injection of mepivacaine 3% may
provide adequate pain relief during
PDT on the forehead and scalp [35].

(g) Prescription of metamizole and acet-
aminophen 30–40 min prior to PDT
may be a well-tolerated alternative for
patients with multiple and erosive
lesions [21].

(h) Play music and/or talk during the
procedure. Listening to music or talk-
ing can help the patient to relax and
feel more comfortable.

(i) As patients wear protective goggles
during illumination, we recommend
staying with the patient and asking
about pain intensity on a scale
between 0 and 10 (0 corresponding
to no pain and 10 to severe pain). If
the pain intensity is severe, between 7
and 10, the use of the practices/strate-
gies described above is recommended.

(6) Acknowledging potential adverse events.
Dermatologists must inform patients about
possible side effects of PDT: itch, pain,
erythema, edema, urticaria, exudation and
crusting can be seen in the acute phase

Fig. 3 Patient before and after treatment of multiple AK
with ablative fractionated CO2 10,600 nm laser ? PDT
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[20]. Severe adverse events are uncommon.
Sterile pustules and purpura can present in
the short term. Scarring, milia, hyper- or
hypopigmentation and increased or
reduced hair growth can be observed in
the medium to long term. Patients should
be encouraged to consult promptly; aware-
ness may facilitate prevention and
management.

Imiquimod

Imiquimod is an effective form of
immunotherapy for the treatment of AK and FC
[16]. It is an immune response modifier that
activates immune cells via toll-like receptor 7,
initiating a cascade leading to the induction of
cytokines, such as interferon alfa, interferon
gamma, and interleukin 12, which promote a T
helper 1 (TH1) immune response [36].

Pearl to Simplify Treatment Protocols With
Imiquimod
A 12-day uninterrupted course of imiquimod
5%, instead of the intermittent scheme of 3
nights per week for 4 weeks, can be an effective
protocol for managing AK and may increase
adherence to therapy in clinical practice [37].

Chemical Peels

Chemical peels (CP) have been used to treat
diverse aesthetic and medical skin conditions.
Topical exfoliative agents, alone or in combi-
nation, are used to induce controlled cutaneous
injury, ultimately resulting in epidermal turn-
over and collagen regeneration [38]. CP are
widely used in cosmetics to improve the
appearance of photoaged skin by reducing
wrinkles and hyperpigmentation. Their role in
treating and/or preventing photocarcinogenesis
has yet to be determined [39]. However, guide-
lines from the British Association of Dermatol-
ogists suggest the inclusion of CP among valid
field-directed treatment options for AK [40].
When used for the appropriate indication with
the proper technique, CP can improve FC and

photoaging, and can be cost-effective when
compared to invasive procedures.

Pearls for CP
(1) Prepare the skin. 0% topical glycolic acid

or 30% urea cream overnight can provide
an exfoliating and keratolytic effect and
may be beneficial for improving skin
appearance, with better results and toler-
ance when the peel is performed.

(2) Choosing the right agent.

(a) When treating FC, the CP must be
medium or deep to achieve results
comparable with other procedures.
The most commonly used CP is
trichloroacetic acid (TCA) at a con-
centration between 30 and 45%. It has
a reasonable safety profile, with good
tolerance and predictability of results.
In some patients it can be used
together with other agents [41].

(b) The combination of Jessner peeling
with TCA has been used for the man-
agement of FC and photoaging. The
original Jessner formula contains 14%
salicylic acid, 14% resorcinol, and
14% lactic acid in 95% ethanol alco-
hol. This alcoholic solution is applied
with gauze, cotton or a brush and
allowed to act for 3–5 min until the
corneal layer is self-neutralized and
partially denatured, with subsequent
application of 15% or 30% TCA
according to the patient’s condition.
A single session of Jessner’s solution
peel plus 35% TCA can achieve results
similar to those observed with 5-FU
twice daily for 3 weeks.

(c) Deep phenol peels are one of the most
effective CP methods for treating
elderly patients with skin tumors.
Phenol penetrates the skin and
induces endothelial cell damage more
rapidly than keratinocyte damage. It is
likely that the apoptosis of endothe-
lial cells in the dermis induces
ischemic changes, eventually result-
ing in epidermal necrosis. Scarring
and hyperpigmentation are more
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frequent than in TCA peelings, mainly
in high-phototype patients. When
absorbed systemically, phenol may
cause serious side effects, such as
cardiac toxicity and liver and kidney
damage. These side effects highly cor-
relate with the duration of the proce-
dure and peeled surface area. Deep
phenol peels should be reserved for
selected patients and applied in small
areas [42].

(3) Combining peels with other forms of
therapy.

(a) Combining peels in different concen-
trations and cryotherapy. In cases of
FC and hyperkeratotic AK, after using
30% TCA, higher concentrations of
TCA can be applied with a small stick
or combined with cryotherapy in
thick hyperkeratotic lesions.

(b) TCA ? 5-ALA PDT. Peels can also be
combined with other treatments,
such as 5-ALA-PDT, in an attempt to
optimize outcomes and allow clini-
cians to tailor the treatment based on
individual patient needs [43].

(c) 5-FU ? glycolic acid. 0.5% 5-FU cream
applied after 4 weekly sessions of 20%
glycolic acid peel can clear more than
90% of AK [44]. The combination of
glycolic acid ? 5-FU is also associated
with a greater reduction in the num-
ber of telangiectasias, solar lentigines
and rhytides than chemical peel
alone, and is not associated with the
erythema and pain seen with 5-FU
monotherapy. Synergistic effects of
glycolic acid ? 5-FU are assumed to
result from enhanced penetration of
5-FU secondary to the decreased cor-
neocyte cohesion produced by gly-
colic acid.

Combined Treatments in the Clinic

Pearls
(1) Use a repairing cream immediately after

the procedure as a ‘‘fire extinguisher’’ for a

cooling effect. We suggest keeping these
creams in the refrigerator or, alternatively,
to immersing them in ice water before the
procedure. Products containing triterpenes
of gotu kola with rosehip oil are the best
options [33, 45].

(2) Use non-ablative energy devices, such as
intense pulsed light or the non-ablative
erbium:glass fiber 1550 nm laser system, as
part of the treatment for photodamaged
skin in patients for whom the recovery
time due to their occupation needs to be
very short or minimal and who cannot
have a prolonged desquamation or appear-
ance of dark scabs as occurs with ablative
laser or CP.

Oral Therapy

Pearls
(1) Nutricosmetics with Polypodium leucotomus

allow better tolerance to sun exposure and
increase the minimum erythemal dose
(MED) [46]. Nutricosmetics can be an
excellent option in patients who do out-
door activities as an adjuvant to topical
photoprotection in susceptible popula-
tions, as they restore the intracellular
redox status and increase the MED,
inducing photoadaptation and photo-im-
munoprotection. P. leucotomos extract
decreases lipid peroxides and neutralizes
superoxide anions and hydroxyl radicals
after UV exposure. Its anti-inflammatory
properties are attributed to reduced UV-
induced cyclooxygenase-2 expression, p53
suppressor gene mutations and formation
of CPDs and inflammatory infiltrate in
animal models [46].

(2) Oral retinoids in selected cases. Acitretin
has the most robust evidence for chemo-
prophylaxis of NMSC and treatment and
prophylaxis of AK in solid organ transplant
recipients (Grade A recommendation) [47].
The evidence in the general population is
low. Another option for younger patients is
low-dose oral isotretinoin for the treat-
ment of FC [48].
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(3) Oral nicotinamide for chemoprevention of
AK and NMSC. Nicotinamide is a widely
available over-the-counter drug. It is the
active form of vitamin B3 (niacin) and a
cofactor for adenosine triphosphate, which
is essential for DNA repair. Oral nicoti-
namide (500 mg twice daily) was been found
to be safe and effective in reducing the rates
of AK and new NMSC in high-risk patients in
a randomized clinical trial [49] (Table 2).

Follow-Up and Monitoring

Non-invasive techniques, such as photography,
dermoscopy and reflectance confocal micro-
scopy, and validated severity scores such as the
Actinic Keratosis Area and Severity Index
(AKASI), can be used to assess the severity of AK
and may help in the follow-up and monitoring
treatment responses [50, 51].

CONCLUSIONS

Management of AK and FC can be challenging.
Prevention using oral or topical therapies
should be considered, especially in high-risk
patients. It is crucial to prescribe adequate
photoprotection, such as sunscreens containing
liposome-encapsulated DNA repair enzymes,
and to perform field-directed therapies to
properly treat FC. We recommend patient-tai-
lored therapy. Multiple alternatives are avail-
able, including 5-FU, PDT, imiquimod and

chemoexfoliation. Efficacy, tolerability, patient
risk profile, costs and cosmetic results are factors
to consider. Multiple approaches may achieve
better outcomes and tolerability.
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Table 2 Agents which may prevent the development of actinic keratoses and squamous cell carcinoma in high-risk patients

Therapy Agent Dosage

Topical

therapy

Sunscreens (especially those containing

DNA-photolyase)

Apply twice daily in photo-exposed areas

5% 5-FU Apply twice daily for 30 days. Two or three courses per year

may be indicated

Oral

therapy

Retinoids Retinol 25,000 IU/day

Acitretin 25 mg/daily

Nicotinamide 500 mg twice daily
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41. López Martı́n-Prieto S, Sánchez Conejo-Mir J. Peel-
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