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Abstract
Actinic keratosis is caused by excessive lifetime sun exposure. It must be treated, regardless of thickness, because it is the 
biologic precursor of invasive squamous cell carcinoma, a potentially deadly malignancy. Physical ablative techniques such 
as cryotherapy, lasers, and curettage are the most used treatments for isolated lesions. Multiple lesions are treated with topical 
drugs, chemical peelings, and physical techniques. Drug preparations containing diclofenac plus hyaluronate, aminolevulinic 
acid, and methyl aminolevulinate and different concentrations of imiquimod and 5-fluorouracil are approved for this clinical 
indication. All treatments have a good profile of efficacy and tolerability although there are relevant differences in the clear-
ance rate, tolerability, and type and frequency of adverse effects. In addition, they have very different mechanisms of action 
and treatment protocols. No differences in the efficacy and tolerability were found in older patients compared with younger 
patients, therefore no dose adjustments are needed. That said, older patients often need to be motivated to treat actinic kera-
toses and a careful attention to expectations, needs, and preferences should be used to obtain the maximal adherence and 
prevent treatment failure. This goal can be achieved with a careful evaluation not only of published efficacy, toxicity, and 
tolerability data but also of practical topics such as the frequency of daily applications, the overall duration of therapy, and 
the need for a caregiver. Finally, particular attention must be paid in the case of frail patients and immunosuppressed patients.
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Key Points 

Actinic keratosis is a frequent skin disorder of older 
subjects and it is the biological precursor of invasive 
squamous cell carcinoma.

All actinic keratoses should be treated because the risk 
of malignant progression is not predictable on the basis 
of the clinical thickness and size. In addition, if multiple 
lesions are present, the surrounding photodamaged skin 
should be treated as well because it harbors a “canceriza-
tion field”.

Several drug treatments with different mechanisms 
of action, pharmacological properties, protocols, and 
efficacy and safety profiles are available and the clinician 
can individualize the treatment on the basis of the prefer-
ences and needs of the patient in order to achieve the 
optimal adherence and the best therapeutic result.

1  Introduction

Actinic keratosis (AK) is a chronic skin lesion of onco-
logic interest as it bears the potential to progress to inva-
sive squamous cell carcinoma (SCC). The only known 
cause is excessive lifetime exposure to ultraviolet (UV) 
radiation, therefore it primarily affects older adults with a 
fair phototype. The latitude and altitude of the geographi-
cal location and the individual photoprotective behaviors 
are among the main risk factors [1].

In Europe and the USA, the estimated overall preva-
lence spans between 6 and 26%, with a higher prevalence 
in southern countries [2]. The incidence has grown rap-
idly and steeply over the past few decades and the treat-
ment has become a relevant burden for healthcare systems 
[3]. It has been hypothesized that the great increase in 
the occurrence of this disease could be linked to lifestyle 
reasons, for instance, people that are now aged 70 years or 
more have lived most of their lives in those years in which 
tanning salons and “sun holidays” became increasingly 
popular, in the absence of a strong and shared focus in the 
general population on the importance of photoprotection 
and skin cancer prevention.

Clinically, AKs present with erythematous, sometimes 
pigmented, lesions with a scaly or keratotic surface [4] 
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on sun-exposed areas of the body, such as the head, the 
neck, the hands, and the forearms [5]. Visual inspection 
is usually enough for diagnosis and non-invasive diagnos-
tic techniques (e.g., dermoscopy, in vivo confocal laser 
scanning microscopy, and optical coherence tomography) 
have strongly improved the diagnostic accuracy if clinical 
findings are ambiguous. An incisional biopsy is sometimes 
needed for infiltrated, painful, inflamed, and/or hyperkera-
totic lesions that are suspicious for SCC [6–9].

Microscopic examination shows dysplasia and archi-
tectural disorder of the epidermis. Keratinocytes of the 
basal layer are abnormal and variable in size and shape 
with nuclear atypia and altered cellular polarity. These 
alterations may extend upward toward the granular layer, 
which may be thinned. Hyperkeratosis and parakeratosis, 
and irregular acanthosis are other common findings. A few 
histopathological variants have been identified, including 
hypertrophic, atrophic, acantholytic, pigmented, prolifera-
tive, and Bowenoid subtypes.

The Roewert-Huber histological classification system 
grades AK lesions based on the extent and upward pres-
ence of epidermal atypical keratinocytes (AK I–III) [10], 
whereas the PRO I–III histologic score classifies AKs 
according to the basal downward growth patterns (crowd-
ing, budding, and papillary sprouting) of the atypical 
keratinocytes [11]. The latter was recently found to be 
more predictive in terms of a progression risk than the 
Rowert-Huber classification [11]. However, neither clas-
sification has been clinically validated.

A few authors classify AK as an in-situ tumor because there 
is a disease continuum extending from AK to SCC, a poten-
tially lethal tumor with the potential for invasion of the tis-
sues underlying the skin and of producing distant metastases. 
Indeed, almost all SCCs are found to be associated with AKs 
and as for histopathological characteristics, the cell cytology 
and mutational profile of the two diseases are quite similar 
[12]. Others classify AK as a pre-cancerous lesion because 
the progression rate is low, from 0 to 0.075% per lesion-year, 
whereas the rate of spontaneous regression of single lesions is 
high, from 15 to 63% after 1 year [13]. Unfortunately, there is 
no reliable morphologic feature that can predict with certainty 
the evolution of the single individual lesion [2].

The I–III Olsen score is based on the perceptible thickness, 
and it is widely used for treatment planning in clinical practice. 
However, it lost its prognostic value when it was demonstrated 
that the malignant evolution is not an orderly progression from 
Olsen I to II and then to III and finally to SCC but all lesions, 
regardless of their thickness, have the potential to progress to 
SCC [14]. In addition, recent research has demonstrated that 
the Olsen score does not match the histologic Roewert-Huber 
score [2] and the PRO score [11].

Although it has no prognostic value for the individ-
ual lesion, the number of lesions in a given skin area is an 

important prognostic factor because the risk of developing a 
SCC is greater if multiple lesions are present. According to 
a commonly used but arbitrary threshold, the classification 
as “isolated AKs” is represented by fewer than five AKs in a 
given body area, whereas “multiple AKs” means that there are 
five or more AKs in a defined body area [6–9].

The AKASI (Actinic Keratosis Area and Severity Index) 
[15] is a quantitative tool with a 0–18 scale to assess the sever-
ity of AKs of the head and it has been proven to be reliable for 
stratifying the risk for developing invasive SCC [16]. For the 
calculation of such an index, the number of lesions and other 
factors such as size, distribution (isolated or confluent), degree 
of inflammation, thickness, and location (scalp, forehead, left 
and right side of the face) [6] are taken into account. Finally, 
multiple lesions and high AKASI scores are predictive of a 
high risk of development of new AKs and frequent recurrences 
after treatment [6] as, under these conditions, it is likely that 
subclinical lesions are also present [17] and the non-lesional 
surrounding skin harbors keratinocytes with a heavy muta-
tional burden, the “field of cancerization” [6–9].

2 � Treatment Options for AKs

In agreement with the improvements in the knowledge of the 
pathogenesis and prognosis of AKs, the therapeutic para-
digm of the disease was switched from “treatment of thick 
AKs only” to “treatment of all AKs, regardless of thickness” 
[18] and, if multiple lesions/high AKASI scores are present, 
to “treatment of all AKs regardless of thickness + treatment 
of the whole surrounding cancerization field” [6–9]. Isolated 
lesions are usually treated with lesion-directed interventions 
aiming at removing AKs mechanically (curettage and shave 
surgery) or destroying them thermally with controlled cold 
(cryotherapy) or heat (laser and electrosurgery) burns.

Physicians use one or more of these techniques according 
to their own experience, skill, preference, and availability 
of technology. However, it is common evidence that cryo-
therapy and curettage are the most used in daily practice 
because of the practical advantages: they are easy to use 
and inexpensive. In addition, they allow the treatment of 
many lesions in a single session, regardless of their thick-
ness, as local anesthesia is not required and, in the case of 
cryotherapy, there is no bleeding [6–9].

Lasers are also very popular: ablative laser treatment can 
be offered for all AKs, regardless of thickness. Conversely, 
non-ablative laser treatments should be offered only for 
grade I–II Olsen AKs [19].

Surgical removal has a limited role for AK management: 
it is the first line of treatment only if visual inspection and 
dermoscopy cannot rule out the progression to SCC, par-
ticularly in immunosuppressed patients. Surgery is preferred 
also in the case of AKs of the legs in older subjects because, 
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due to skin thinness, second-intention healing may be very 
slow.

The spectrum of available field-directed treatment options 
is broad and includes drug preparations containing different 
active ingredients (Table 1), physical ablative treatments, 
and chemical peelings.

The first approved drug for field treatment was 5-fluoro-
uracil (5-FU), in 1962: it is a pyrimidine analog that com-
petitively inhibits the enzyme thymidylate synthase, thereby 
creating a thymine deficiency and resulting in inhibition of 
deoxyribonucleic acid synthesis and, finally, in cytotoxicity. 
It also inhibits, to a lesser extent, the formation of ribonu-
cleic acid. Treatment is rather selective for AK spots because 
the cytotoxic effects are more marked in rapidly growing 
cells [20].

Imiquimod (IMI) is a Toll-like receptor 7 agonist that 
activates immune cells: it stimulates the innate and adap-
tive immune responses and induces cytokine production and 
antitumor immune responses that are selectively directed 
against mutated keratinocytes [21]. Diclofenac sodium is 
a non-steroidal anti-inflammatory drug: its mechanism of 
action is related to the inhibition of the cyclo-oxygenase 
pathway, leading to reduced prostaglandin E2 synthesis, 

anti-inflammatory and anti-angiogenic effects, and possibly 
anti-proliferative and apoptosis-inducing mechanisms [22]. 
In the commercial preparation diclofenac is combined with 
sodium hyaluronate (DHA).

Aminolevulic acid (ALA) and methyl aminolevulinate 
(MAL) are pro-drugs that are quickly metabolized to pro-
toporphyrin IX, a highly photosensitive molecule, in the 
mitochondrial biosynthetic pathway to haem. The photoac-
tivation of protoporphyrin IX by visible light causes an intra-
cellular oxidative stress that leads to apoptosis or necrosis. 
The selectivity for AK spots is high because the intact stra-
tum corneum of the surrounding skin is quite impermeable 
to ALA and MAL, and, also, malignant keratinocytes have 
a higher metabolic activity. In addition, photoactivation of 
lymphocytes and other immune competent cells leads to a 
modulation of immune and inflammatory responses [23].

Concerning photodynamic therapy (PDT), two treatment 
protocols are available, although the treatment characteris-
tics reported in Table 1 are the same. In “conventional” PDT, 
MAL or ALA cream is applied with an occlusive dressing 
for 3 hours and then the skin is exposed to a red light from 
an artificial source. It is effective but pain, stinging, and 
burning sensations are frequent and may be strong and even 

Table 1   Characteristics of topical drug treatments available in Europe for multiple AKs as reported in their SmPC) that is approved by EMA

Generic products with similar characteristic are available in some European Countries
SmPC summary of product characteristics, EMA European Medicines Agency, MAL methylamino levulinate, ALA aminolevulinic acid, FU fluo-
rouracil, IMI imiquimod, DHA diclofenac and hyaluronic acid, TIR tirbanibulin

Brand name Drug principle 
and concentra-
tion

Quantity per unit (box 
of sachets or tube)

Treatment protocol Treated area 
per applica-
tion

Max. area treated in 1 
session

Approved 
Olsen 
score

Metvix®, Galderma, 
Switzerland

MAL 16% 2 g A session of PDT 
repeated after 3 
months if needed

200 cm2 No maximum I–II

Ameluz®, Biofrontera, 
Germany

ALA 7.8% 2 g A session of PDT 
repeated after 3 
months if needed.

20 cm2 No maximum I–II

Efudix®, Valeant, 
Canada

5-FU 5% 20 g 1-2 daily applications 
for 4 weeks

N/A 500 cm2 I–III

Tolak®, Pierre Fabre 
France

5-FU 4% 40 g A daily application for 
4 weeks

N/A No maximum I–III

Aldara®, Meda, 
Sweden

IMI 5% 12 sachets containing 
250 mg cream each

A daily application 3 
times per week x 4 
weeks (repeated after 
1 month if needed)

25 cm2 50 cm2 I–II

Zyclara®, Meda, 
Sweden

IMI 3.75% 28 sachets containing 
250 mg cream each

A daily application for 
2 weeks followed 
by 2 weeks rest and 
other 2 weeks of 
treatment

200 cm2 face OR scalp (~ 300 
to 400 cm2)

I–II

Solaraze®, Almirall, 
Spain

DHA 3% 60 or 90 g Two daily applications 
for 90 days

N/A 200 cm2 I–III

Klysiri®, Almirall, 
Spain

TIR 1% 5 sachets containing 
250 mg cream each

A daily application for 
5 consecutive days

25 cm2 25 cm2 I
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intolerable [24]. Additionally, the availability of a red light 
source and the prolonged stay in the general practitioner’s 
office are additional disadvantages.

More recently, daylight PDT has demonstrated similar 
efficacy with less pain and inflammation [25]. The treatment 
protocol is very simple: patients are exposed to direct or 
indirect solar radiation for 2 hours after a 30-minute appli-
cation (without occlusion) of MAL/ALA cream. However, 
this treatment modality has the limitation that the light dose 
varies based on the combination of latitude, season, weather 
conditions, and hour of the day.

The use of a greenhouse has been suggested to mitigate 
the meteorological and environmental variability, but it is 
difficult to organize in many hospitals and, at lower lati-
tudes, an air conditioning system is needed. As a possible 
solution to these limitations, indoor daylight PDT has been 
developed. The treatment protocol, efficacy, and tolerability 
are the same of conventional PDT but, differently from dl-
PDT, the skin is exposed to an artificial broad-band white 
light source indoors and not to direct sunlight outdoors [26].

Tirbanibulin (TIR) was recently approved by the Euro-
pean Medicines Agency and, at present, is being marketed 
in the UK, Germany, and the USA and it will likely be avail-
able in other European countries in a few months [27]. It is 
an inhibitor of Src kinase signaling and tubulin polymerisa-
tion that have been linked to AK onset and progressions to 
invasive SCC [27]. An additional drug, ingenol mebutate 
is not included in the present discussion because it was 
recently withdrawn after a warning of suspicious cancero-
genic activity.

The main practical characteristics of the available prepa-
rations, i.e., the brand name (generic drugs with the same 
formulation are available in some European countries), the 
concentration of the active ingredient, the quantity per unit 
(box of sachets or tube), the treatment protocol (daily appli-
cations and duration of the treatment cycle), the area treated 
per application with one tube/sachet (summary of product 
characteristics), the maximal area treated in one session, and 
the approval status for the thickness of the AKs that can be 
treated are summarized in Table 1 [20–23, 28–31].

Photodynamic therapy is the only in-office drug treat-
ment while all the others are home outpatient therapies that 
require active participation of the patient. The commitment 
required from the patient is one daily application with 4% 
5-FU, TIR, 3.75% IMI, and 5% IMI (three times a week), 
one to two daily applications of 5% 5-FU, and two daily 
applications of DHA. The size of the area with multiple AKs 
and the maximum area treated in each treatment cycle deter-
mine the overall duration of the treatment: treating large 
surfaces with treatments approved for small (25-cm2) areas 
would require the physician to repeat consecutive cycles on 
adjacent areas, which can lead to an unacceptable overall 
treatment duration (Table 2). The size of the area can be 

easily calculated with three-dimensional cameras (Fig. 1) 
but, more practically, we can consider that the area of the 
temple is approximately 25 cm2, the nose 50 cm2, the cheek 
100 cm2, the forehead 200 cm2, and the entire face or scalp 
400 cm2 (Table 2) [32].

For example, the overall duration of treatment of a whole 
bald scalp is 1 day (plus another day if a retreatment is 
needed after 3 months) with PDT, 28 days with both 5% 
and 4% 5-FU, 90 days with IMI 3.75%, 180 days with DHA, 
and 448 days with IMI 5% (Table 2). However, for the treat-
ment of smaller areas, such as the temple, the overall dura-
tion remains the same with PDT (1 day plus another day if 
a retreatment is needed after 3 months) and 5-FU (28 days) 
whereas it is lower with IMI 3.75% (45 days), TIR (80 days), 
DHA (90 days), and IMI 5% (28 days) (Table 2). The cost 
of the treatment is calculated by multiplying the cost for the 
number of packages that are required to fulfill the treatment 
cycle and it varies greatly in relation to the size of the area to 
be treated [33]. However, although the cost is an important 
issue for the national health systems, it is not relevant for 
the individual patients in European countries because the 
treatment is usually fully reimbursed.

2.1 � Efficacy, Toxicity, and Tolerability

Although lesion-directed treatments are widely used, the 
present knowledge of their efficacy, tolerability, and cos-
metic outcome is scarce. In a randomized controlled trial 
(RCT) studying cryotherapy vs PDT, the lesion response rate 
of cryotherapy was superior (75%) but not in a statistically 
significant way, whereas the cosmetic results and patient 
preferences were significantly lower for cryotherapy [34].

In another RCT, cryotherapy was significantly more 
effective than CO2 laser ablation: 3 months after treatment 
the rates of complete remission (CR) for the single lesions 
were 78.2% and 72.4% respectively, whereas when consid-
ering “patients’ CR” (as in remission of all the lesions) the 
gap was higher with 71.6% and 65.3%, respectively. The 
“patients’ CR” was also significantly higher at the 12-month 
follow-up visit with 53% for cryotherapy and 14% for laser 
ablation. The cosmetic outcome was good or excellent in 
almost all patients after both treatments, without differences 
[19].

The only topical drug treatment that is available for 
the targeted treatment of lesions is a combination of 
0.5% 5-FU and 10% salicylic acid (Actikerall®; Almirall, 
Barcelona, Spain) [29]. It should be applied once daily 
until the lesions have completely cleared, or for up to a 
maximum of 12 weeks. A RCT of 5-FU/salicylic acid vs 
DHA and placebo found that the clearance rates of lesions 
were 74.5%, 54.6%, and 35.5% and the complete clinical 
clearances of patients were 55.4%, 32.0%, and 15.1% with 
5-FU/salicylic acid, DHA, and placebo, respectively [35].
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Unlike lesion-directed treatments, all field-directed 
drug treatments were investigated with well-designed 
placebo-controlled RCTs and all showed high efficacy 
and tolerability. However, the therapeutic choice would be 
facilitated if we had results of direct comparative studies. 
Unfortunately, RCTs with an active comparator are few 
and results were contrasting. In a study, 5% IMI was more 
effective with a better cosmetic outcome compared with 
cryosurgery and 5% 5-FU [36], and in another study, 5% 
IMI was less effective than 5% FU, and both were superior 
to MAL-PDT [37]. In a third study, MAL-PDT had better 
efficacy, cosmetic outcome, and patients’ overall satisfac-
tion in comparison with DHA [38].

Additionally, network meta-analyses (NMAs) of RCTs 
vs placebo do not show uniform results [7, 39–42] even if 
they agree that, in principle, 5% 5-FU and MAL/ALA-PDT 
are the most effective treatments (> 65% CR); 5% IMI also 
has a good efficacy (> 50% CR) whereas DHA and 3.75% 
IMI are the less effective (> 35% CR). Differences in NMA 
conclusions may be largely related to the different treatment 

outcomes of RCTs [42]. Indeed, in a few studies, the end-
point was the patients’ clearance rate and, in others, it was 
the lesions’ clearance rate. In addition, both were sometimes 
calculated on the whole skin surface and other times on a 
25-cm2 reference area. Finally, the thickness and the size of 
treated AKs were different and recurrences were calculated 
after follow-ups of variable durations [42, 43].

ALA-PDT, MAL-PDT, and 5% IMI are also associ-
ated with the highest significant long-term efficacy (≥ 12 
months) [44] and a meta-analysis of interventions from post-
marketing surveillance trials showed that PDT and 5-FU/
SA were more effective than DHA in terms of participant 
complete clearance rate, lesion-specific clearance rate, and 
sustained remission at follow-up [45]. The most widely used 
and authoritative guidelines and experts’ recommendations 
from Europe agree that 5% FU, 4% FU, and both conven-
tional PDT and daylight PDT with ALA and MAL are gener-
ally more effective than 3.75% IMI and 5% IMI, with DHA 
being on an even lower step; each treatment having a differ-
ent strength of recommendations [6–8, 46, 47]. Frequency 

Table 2   Treatment duration (number of packages) by cancerization field size and allowing for the maximum treatment area per cycle, as 
reported in their SmPC that is approved by EMA

Average areas of head districts have been calculated in our clinic with a 3D camera (Visia Vectra, Canfield Scientific, Parsipanny, NJ) and the 
figure was rounded to the nearest full value
SmPC summary of product characteristics, EMA European Medicines Agency, MAL methylamino levulinate, ALA aminolevulinic acid, FU fluo-
rouracil, IMI imiquimod, DHA diclofenac and hyaluronic acid, TIR tirbanibulin

Brand name Metvix® Ameluz® Efudix® Tolak® Aldara®  
(package with 12 
sachets)

Solaraze®  
(90 g tube)

Zyclara® Klisyri®

Drug principle and concentration MAL 16% ALA 7.8% 5-FU 5% 5-FU 4% IMI 5% IMI 3.75% DHA 3% TIR 1%
Approved area per treatment cycle 200cm2 200 cm2 500 cm2 ND 25 cm2 200 cm2 200 cm2 25 cm2

Approximated 
skin area to be 
treated

Temple 25 cm2 1 (1) 1 (1) 28 (1) 28 (1) 28 (1) 90 (0.5) 45 (1) 5 (1)
Nose 50 cm2 1 (1) 1 (1) 28 (1) 28 (1) 56 (2) 90 (1) 45 (1) 10 (2)
Cheek 100 cm2 1 (1) 1 (1) 28 (1) 28 (1) 112 (4) 90 (2) 45 (1) 20 (4)
Forehead 200 cm2 1 (1) 1 (1) 28 (4) 28 (2) 224 (8) 90 (4) 45 (1) 40 (8)
Face OR Scalp 400 cm2 1 (2) 1 (2) 28 (7) 28 (4) 448 (16) 180 (8) 90 (2) 80 (16)

Fig. 1   Clinical appearance of a patient with multiple AK I and AK II [Olsen grading] (a), area of the actinic keratosis spots (b), and area of the 
cancerization field (c)
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and intensity of adverse effects are mostly considered in 
direct relationship with efficacy, with DHA, 5% IMI, and 
3.75% IMI leading to a lower degree of inflammation, and 
conventional MAL or ALA-PDT, 5% 5-FU, and 4% 5-FU 
being more proinflammatory [6, 7, 46, 47]. Daylight PDT is 
the only exception, being at the same time among the most 
effective treatments and the less proinflammatory as well [6, 
7, 46, 47]. A single NMA investigated patients’ tolerability 
of treatments and compared the risk of withdrawals due to 
adverse events with the different medications: it reported 
a numerically (non-statistically significant) lower risk with 
4% 5-FU, 5% 5-FU, and 3.75% IMI in comparison to DHA 
and 5% IMI [40].

Treatment results with TIR are not discussed in guidelines 
and experts’ recommendations because it has been recently 
approved. However, efficacy seems good with 44–54% of 
complete clearance and 68–76% of partial clearance after 2 
months from the end of treatment. Approximately 35% of 
patients experience some adverse effect, but severe topical 
adverse effects were reported only in < 1% of patients [27].

Finally, we must emphasize that results of drug treat-
ments apply only to AKs of the head or hands, whereas 
AKs located in other sites of the body have received little 
attention. Unlike the results of studies on the head and neck 
area, a NMA of the limited number of available studies on 
this topic showed that cryosurgery has the highest complete 
clearance rates in comparison to drug treatments, but the 
certainty of the evidence varied from very low to high and 
was limited by imprecision and study limitations [48].

Non-pharmacological treatments for multiple lesions 
and the cancerization field are chemical peelings, for exam-
ple, phenols or trichloroacetic acid alone or in combination 
with Jessner’s solution, and physical ablative techniques, for 
example, CO2 laser ablative fractional resurfacing [49] and 
cold atmospheric plasma using a microwave-driven argon 
plasma jet [50]. These are a practical alternative to drug 
treatments but, despite their long-standing usage, efficacy 
and safety have not been investigated in depth with large 
RCTs, and the optimal treatment protocol remains to be 
clarified.

3 � Oral and Topical Photoprotection 
and Chemoprevention of AKs

A careful photoprotection should always be recommended 
to patients with multiple AKs. Therefore, we should keep 
recommending to patients the simple behaviors that are nec-
essary to achieve this goal: search for the shadow, avoid sun 
exposures from 10 am to 3 pm, use a wide-brimmed hat and 
long-sleeved shirts outdoors, avoid artificial tanning, and, 
of the outmost importance, we should campaign to make 
people forget the cosmetic and “social” value of tanning 

[1, 9, 51, 52]. Sunscreens are the other pillar of preven-
tion: their use is recommended by all guidelines [9, 51–53] 
as RCTs have demonstrated that sunscreen use reduces the 
occurrence of both AKs and SCCs [54–56]. The preventative 
action of sunscreens will likely be further increased by new 
filters with better photo-stability and water resistance [57] 
and will be able to shield not only UVB but also UVA and 
blue light, which have demonstrated mutagenic activity on 
keratinocytes [57, 58].

Oral photoprotection and chemoprevention treatments are 
also attracting increasing attention: oral nicotinamide (or 
niacinamide) is a low-cost compound that has demonstrated 
to both prevent and reduce the number of AKs in high-risk 
patients, i.e., patients who had at least two non melanoma 
skin cancers (NMSCs) in the previous 5 years [59]. Moreo-
ver, two earlier phase II studies showed that 500 mg of oral 
nicotinamide taken once or twice daily in individuals with 
sun-damaged skin (four or more AKs and with or without 
a history of skin cancer) induced a 29% (95% confidence 
interval 11–44; p = 0.005) and a 35% (95% confidence inter-
val 18–48; p = 0.0006) relative reduction in AK count at 
4 months, respectively [60]. Preliminary clinical findings 
suggest that also an extract of the fern Polypodium leuco-
tomos, containing a mixture of antioxidants, has a chemo-
preventative activity against the development of AKs [61]. 
Moreover, the achievement of an optimal vitamin D blood 
level is often a major concern and a justification for exces-
sive solar exposures for many older adults; however, the UV 
dose that is needed for this task is usually overestimated and 
oral supplementation is a valuable alternative [62].

4 � Management of the Older Patients 
with AKs

Often, the physicians first task is to motivate the older (aged 
60 years and more) patient to treat AKs, as many of them are 
not convinced about the reasons why their conditions need to 
be treated because they underestimate the risk of progression 
to cancer [6, 63] and have a lesser focus on pain, bleeding, 
discomfort, and cosmetic aspects of the condition (which 
are other among the main drivers of the decision to seek 
medical help in younger subjects) [6]. Additionally, they are 
often less motivated to treat their lesions by their physicians, 
relatives, and caregivers [63].

Once the patient is correctly informed and decides to 
undertake the treatment, the general practitioner should 
carefully evaluate which treatment is most suitable for the 
individual patient. The lesions’ thickness and number are the 
most important criteria to be considered for the therapeutic 
choice, although lesion distribution is an important factor as 
well because hard-to-reach body locations may require the 
help of caregivers for the products’ application. Isolated AKs 
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should be removed with lesion-directed treatments: these 
are delivered in a single session at the general practitioner’s 
office, and the patient and the caregivers should only engage 
in the medications during the quick recovery phase [34].

Although useful for didactic purposes, the schematic 
distinction between field-directed treatments and lesion-
directed treatments does not reflect what happens in daily 
practice, where treatments are often combined. For example, 
a lesion-directed treatment is often used for the treatment of 
hyperkeratotic lesions of patients with multiple AKs before 
applying a field-directed treatment if not approved for AK 
III lesions; a lesion-directed treatment is also useful after 
a field treatment if one or more lesions have been resistant 
[64]. Conversely, a field treatment such as PDT is used if a 
patient with few isolated AKs requires an overall rejuvena-
tion treatment of photo-aged skin [65]. Additionally, field-
directed treatments  are needed in case of multiple lesions/
high AKASI scores because they not only address the clini-
cally visible lesions, but also the subclinical lesions and the 
field of cancerization.

Randomized controlled trials, treatment guidelines, and 
NMAs provide information on the efficacy, safety, and 
tolerability of the treatment options and these notions do 
not seem to vary with increasing age, to the point that no 
dose adjustments and/or special precautions are required 
[20–23, 28–31]. High and sustained efficacy is particu-
larly important in older patients because it reduces the 
risk of progression to SCC, and it reduces the likelihood 
of retreatment need as well. However, if a retreatment 
is needed, previous experience of good tolerability with 
infrequent and not serious adverse effects has the utmost 
importance in the treatment choice [66].

However, we must consider that tolerability does not 
depend only on the degree of the inflammatory reaction 
and on the intensity of pain, but also on their duration, 
which is proportional to the duration of the treatment cycle 
itself. For example, an intense inflammatory reaction for 
a short period of time could be preferred by some patients 
compared to a milder reaction that lasts for several weeks.

That said, high efficacy and tolerability cannot be the 
only drivers of the therapeutic choice: achievement of an 
optimal adherence for the entire duration of the treatment 
is required to avoid an unwanted treatment failure. Adher-
ence is usually obtained by matching the patient’s expecta-
tions, needs, and preferences in choosing the treatment that 
has the characteristics that are the most coherent with a 
patient’s physical and mental capacity. The most common 
expectations of patients are a lack of impairment of daily 
activities when undertaking the treatment, the simplicity 
of applications, the short duration of the protocol, and the 
low frequency of treatments [63].

Several practical issues (e.g., the duration of the treatment 
cycle, the approval status for thick lesions, the number of 

daily applications, and the complexity of application [63]) 
must be evaluated by the physician according to his/her 
experience and skills, alongside data concerning efficacy 
and tolerability. This evaluation is particularly relevant 
when treating older subjects in a fragile condition  like, 
for instance, when treating patients with mental impair-
ment who cannot understand the treatment modality and/
or patients with a low physical capacity making it hard to 
comply with self-administered treatments and cope with side 
effects (such as pain and time to heal) [47, 67]. For these 
patients and for the many patients who ask for a treatment 
that is not performed at home, in-office treatments such as 
PDT, chemical peelings and physical treatments should be 
preferred [63]. If the patient needs a family or professional 
caregiver, his/her commitment and availability should be 
ascertained, and the importance of the correct use of topical 
medications should be thoroughly explained.

Another category needing special attention is drug-immu-
nosuppressed patients, who need to be treated very carefully 
because of their greater risk of developing AKs and SCCs. 
Immediate primary preventive measures, with a very careful 
sun protection, and the early use of curative treatments are 
mandatory. In addition, they must be followed up for a long 
time because they have a higher risk of recurrences.

A final remark, which is last but not least, is the contin-
uing need to improve general practitioners’ awareness of 
the threat that AKs pose to patients’ health. Indeed, many 
general practitioners have poor experience and knowl-
edge of AKs, and they provide a limited proactive clinical 
assessment and/or follow-up care [68].

5 � Conclusions

Actinic keratosis is a frequent skin problem of older subjects 
and it represents the biological precursor of SCC of the skin, 
a potentially life-threatening tumor. In addition, patients 
often complain of aesthetic impairment and bleeding.

The risk of malignant progression of the single lesion 
is low but it is not predictable on the basis of the clinical 
thickness and size. Therefore, all AKs should be treated 
and, if multiple lesions are present, the surrounding photo-
damaged skin should be treated as well because it harbors 
a “cancerization field” with keratinocytes bearing a heavy 
mutational burden that is a risk factor for the development 
of new lesions.

We have several treatment options: physical treatments, 
such as cryosurgery and laser, are suitable for isolated AKs 
whereas drug treatments are suggested for multiple AKs. 
Drugs are different with regard to mechanisms of action, 
pharmacology, safety profile, and treatment protocol and 
therefore the physician can individualize the treatment 



150	 P. Calzavara‑Pinton et al.

choice on the basis of the needs and skills of the patients 
to obtain the best adherence to treatment and, therefore, 
the optimal therapeutic result.
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