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Figure 1. Treatment algorithm for actinic keratosis.

EJD, vol. 18, n° 6, November-December 2008 653



in these patients. AK treatment should be considered before

organ transplantation. A regular clinical follow-up is carried out

by the dermatologist for early detection and treatment of these

lesions. In addition, patient education on skin self-examination is

fundamental and allows delaying the development of potential

cancerous lesions in transplant patients.64

Monitoring and secondary prevention
Patients with AK should be monitored regularly because of the

chronic nature of lesions and an invasive SCC should be

detected as early as possible.

In patients at risk, the monitoring rate proposed is at least a

yearly consultation. During these consultations, the patient

should be educated on the need for reconsulting earlier if any

lesion changes rapidly or in case of recurrence after treatment.

Organ transplant patients must be managed in a particular way,

especially in terms of personalized monitoring.

Sun protective clothing and behaviour, and the use of sun-

screen products (chemical or mineral filters), should be recom-

mended to patients to minimize the worsening of

photo-induced skin damage and to prevent skin cancer. It has

been demonstrated that sunscreen is an effective AK prevention

method. Applying sunscreen (greater than SPF-15 applied every

2–3 h) reduces the risk of AK lesions by up to 24% over time,

even compared with beta-carotene and topical tretinoin cream

0.05%. The AAD (Amercian Association of Dermatology) states

that selecting a sunscreen with broad-spectrum cover (UVB/

UVA) is vital and that daily use of an SPF-30 product is recom-

mended on all exposed skin before daylight exposure.65–68

Conclusions
The objective of this expert panel report was to provide a prag-

matic solutions for dermatologists in terms of diagnosis, monitor-

ing and a treatment algorithm that they could use in their daily

practice, based on data from the literature and former guidelines.
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Figure 2 Treatment algorithm proposed by the experts for actinic keratosis management, depending on lesion number and appearance.
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should be noted that, after removal of hyperkeratosis with the

application of salicylic acid or thiourea, all topical therapies can

be effectively used on such lesions.

Among field-directed therapies, only IngMeb, IMQ 5% 4

week, DF/HA and MAL-PDT are available in Italy. Both pla-

cebo-controlled and head-to-head RCTs demonstrated the effi-

cacy of field-directed treatments in eliminating visible lesions,

subclinical lesions, patches of fast-growing atypical keratinocytes

within CF and decreasing recurrence rates.12 Achievement of

such intermediate endpoints is thought to translate in lower

iSCC rates. However, no long-term study has definitely proven

such well-found assumption.

The evidence base for both lesion-directed and field-directed

therapies is summarized in Appendix S1. Overall, there is a wide

variation in clearance rates across studies of the same treatment

modality, which complicates the interpretation of each RCT in

the light of the pre-existing evidence. Such variation might be

explained by heterogeneity in study design, case mix, follow-up

period, outcome definition and ascertainment methods. Ideally,

a parallel group randomized controlled trial should assess the

comparative efficacy of all options available. A phase IV RCT

comparing the clinical and pharmaco-economic outcomes of

IngMeb, IMQ 5%, MAL-PDT and 5-FU [RCT ID:

NCT02281682] along with several head-to-head RCTs are ongo-
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Figure 1 Treatment algorithm. *Field-directed therapies may also be considered for a large single lesion when its borders cannot be
delimited accurately or in patients who failed previous treatments with cryotherapy (i.e. recurrence in the same area within 12 months).
**Single or multiple cycles depending on the extent of the affected area.
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Actinic keratosis (AK) is mainly caused by chronic ultravio-
let (UV) radiation exposure and is characterised by scaly or 
keratotic erythematous lesions.1 Incidence increases with 
age and is highly dependent on individuals’ geographical 
locations and skin types, as well as behaviours regarding sun 
exposure.2 It is estimated that, in Australia, between 11% and 
40% of white people older than 40 years have some form of 
AK.3 Besides the cosmetic burden associated with AK, there 
is the risk that lesions, regardless of their clinical grade, will 
progress to squamous cell carcinoma (SCC).4-6 With global 
ageing, AK will increasingly become a focus for health care 
systems.7

Although numerous scientific publications on AK exist, 
uncertainties remain regarding the definition of AK as 
precancerous or in situ SCC and with respect to disease 
severity classification according to, for example, the Olsen 
grading system. Investigating these questions is among the 
aims of this study. The introduction of new treatments for 
AK has improved the standard of care for patients.8 However, 
many guidelines place an emphasis exclusively on clinical 
efficacy and safety, without accounting for practical issues. 
These include considerations such as the required treatment 
duration, adherence of patients to overly complex treatment 
regimens, compliance of frail patients to treatments with side 
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Abstract
Background: A practical and up-to-date consensus among experts is paramount to further improve patient care in actinic 
keratosis (AK).
Objectives: To develop a structured consensus statement on the diagnosis, classification, and practical management of AK 
based on up-to-date information.
Methods: A systematic review of AK clinical guidelines was conducted. This informed the preparation of a 3-round Delphi 
procedure followed by a consensus meeting, which combined the opinions of 16 clinical experts from 13 countries, to 
construct a structured consensus statement and a treatment algorithm positioning daylight photodynamic therapy (dl-PDT) 
among other AK treatment options.
Results: The systematic review found deficiencies in current guidelines with respect to new AK treatments such as ingenol 
mebutate and dl-PDT. The Delphi panel established consensus statements across definition, diagnosis, classification, and 
management of AK. While the diagnosis of AK essentially rests on the nature of lesions, treatment decisions are based on 
several clinical and nonclinical patient factors and diverse environmental attributes. Participants agreed on ranked treatment 
preferences for the management of AK and on classifying AK in 3 clinical situations: isolated AK lesions requiring lesion-
directed treatment, multiple lesions within a small field, and multiple lesions within a large field, both requiring specific 
treatment approaches. Different AK treatment options were discussed for each clinical situation.
Conclusions: The results provide practical recommendations for the treatment of AK, which are readily transferable to 
clinical practice, and incorporate the physician’s clinical judgement. The structured consensus statement positioned dl-PDT 
as a valuable option for patients with multiple AKs in small or large fields.

Keywords
actinic keratosis, consensus, treatment algorithm, Delphi methodology
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their preferred management options, and express their view 
on the appropriateness of dl-PDT use. The latter question 
was included due to the absence of dl-PDT in existing guide-
lines, as demonstrated in the literature review.

The one-off questionnaire and Delphi panel were com-
municated and collected via email and included 8 and 33 
questions, respectively. Sixteen clinical experts were selected 
on the basis of their expertise on AK and their ability 

to constitute a worldwide panel, represented by scientific 
contributions (peer-reviewed journal articles and conference 
keynotes) and/or clinical expertise in regards to high number 
of AK patients treated and/or number of AK-related clinical 
trials they had participated in as an investigator over the pre-
vious 5 years.

A list of treatment options for the management of AK was 
developed from the outputs of the Delphi panel and the sys-
tematic review of treatment guidelines. This was presented 
to the Delphi panel participants during a consensus meeting, 

Figure 2. Photograph representing clinical case 1. Source: 
DermQuest.com.

Table 2. Systematic Literature Review Methodology and Search Results.

Description

Search details  
Databases searched MEDLINE

MEDLINE-in-Process
EMBASE

Limits Population: Patients with AK
Intervention: No restriction
Comparator: No restriction
Outcomes: Multitreatment recommendations for management of AK
Study Type: Clinical guidelines from recognised large organisations, consensus statements

Hand searches Dermatology organisations, relevant conference abstracts/posters (from 2012)
Inclusion criteria Conference abstracts of interest: published 2012-2015

Study type of interest: Treatment guideline or recommendation
Population of interest: Patients with AK
Outcome of interest: Recommendations for the management of AK
Locations of interest: European Union, Latin America, Australia, Canada

Exclusion criteria Duplicate, not in the language of interest (English), abstract that is reported elsewhere
Search results
Number of references identified through 

the systematic literature searches
609

Number of references identified through 
the hand searches

3

Number of articles included in the 
systematic review

9

AK, actinic keratosis.

Figure 3. Photograph representing clinical case 2. Source: 
DermQuest.com.
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and a final treatment algorithm was produced upon agree-
ment of the expert panel.

Results

Systematic Review of Guidelines
Searches identified 612 citations for screening via database 
and hand searches, and 9 treatment guidelines or consensus 
statements published between 2007 and 2015 were ulti-
mately extracted (Table 2).11,12,16-22 A Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses (PRISMA) 
diagram of the study flow is given in Appendix 3.

Where stated, all guidelines agreed that UV exposure was 
the most important causative factor for AK. Accordingly, 
high sun protection factor (SPF) sunscreen was recom-
mended as a preventative measure in several guide-
lines.11,16,18,22 Further UV avoidance behaviours 
recommended by guidelines included minimising peak-time 
exposure to the sun (11:00 AM to 3:00 PM), wearing of broad-
brimmed hats outdoors, and avoidance of artificial 
tanning.11,22,23

Within the reviewed guidelines, low consensus existed on 
the definition of the condition in terms of AK status as a can-
cer in situ or a precancerous lesion. AK was described as a 
premalignant or precancerous lesion in 3 guidelines.16,17,22 
Other guidelines regarded AK as either in situ SCC or as a 
form of early stage SCC.12,18-21 Guidelines showed consensus 
in stating that a substantial risk exists for an AK lesion to 
progress to invasive SCC. Several guidelines produced guid-
ance on grading AK severity. The Olsen grading system, or 
Röwbert-Huber classification, for AKs was used in some 

guidelines,11,19 while others did not report specific guidance 
for assessing the severity of AK.12,16,17,21,22

A full summary of treatment recommendations across the 
guidelines is given in Appendix 4. For the medical and pro-
cedural management of isolated AK, the strongest recom-
mendations made, by way of the frequency and strength of 
recommendation, were for cryotherapy, curettage, and con-
ventional photodynamic therapy (c-PDT). The weakest rec-
ommendations were made for 5-fluorouracil (5-FU) and 
imiquimod. Recommendations relating to curettage were 
found to be contradictory across guidelines, with guidelines 
applying a strong recommendation, weak recommendation, 
or no stated recommendation; as such, no consensus conclu-
sion could be made from this evidence. For the management 
of multiple AK lesions, the strongest recommendations were 
made for c-PDT and 5-FU, then imiquimod and ingenol 
mebutate. The weakest recommendations were made for 
cryotherapy and laser therapies.8,12,16-22 Results associated 
with cryotherapy are highly dependent on the physician’s 
experience and skills, hence the recommendation variations 
for cryotherapy.

Critical assessment of the extracted guidelines was per-
formed using the AGREE II guideline evaluation tool. Three 
guidelines scored perfectly,11,12,22 and there were no major 
methodological concerns for the remaining guidelines (see 
Appendix 2). However, reporting of strength of evidence 
was found to be incomplete in a minority of guidelines.17,20 
The recent introduction of ingenol mebutate, imiquimod 
3.75%, 5-FU combined with salicylic acid, and dl-PDT also 
rendered all guidelines obsolete, as none fully reflected the 
full spectrum of currently available treatments.8 In addition, 
some guidelines identified in this review provided recom-
mendations restricted to specific geographical areas.18,20 
Some guidelines were also compromised by ignoring practi-
calities associated with treatment, including patient ability 
to comply with treatment, as well as the overall duration/
complexity of the treatment cycle. Certain guidelines 
imposed an overly theoretical approach to treatment, such as 
proposing AK maximal treatable area thresholds of 25 cm2, 
which is not a realistic threshold in clinical practice as a 
cheek and forehead represent 100 to 150 cm2 and a bald 
scalp extends over 200 cm2.17,18 Some guidelines also 
advised 4-week treatment courses (eg, 5-FU, 3.75% imiqui-
mod),8 with likely physician follow-up visits afterwards—a 
prolonged treatment period that would likely prove difficult 
for some patients.11,12,16-22 Finally, specific management for 
immunosuppressed patients was not addressed in some 
treatment guidelines.16,22

One-Off Questionnaire and Delphi Panel
Sixteen clinical experts with extensive experience on AK 
participated in the Delphi panel. Over the past 5 years, par-
ticipants reported a median of 75 AK patients seen on a 
monthly basis, 11 AK-related publications, 25 AK-related 

Figure 4. Photograph representing clinical case 3. Source: 
Department of Dermatology, University of Brescia, Brescia, Italy.Cryotherapy
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Table 8. Findings for the Assessment, Treatment, and Use of dl-PDT for Clinical Cases 1, 2, and 3.a

Assessment Treatment dl-PDT Use

Clinical case  
1—round 3

Isolated AK grades I/II with 
uncertainty regarding field 
cancerisation.

(CL: 10)

Although there is a risk of 
hypopigmentation, cryotherapy is 
among the first treatment options. 
Then (order varies) c-PDT, imiquimod 
or 5-FU, and ingenol mebutate.

(CL: 8)

dl-PDT (most often to the whole face) is 
more appropriate when there are multiple 
AKs and/or suspecting a cancerisation 
field. In the case of single lesions, more 
practical alternatives are preferable. 
Reimbursement status may affect the use 
of dl-PDT.

(CL: 9)
Clinical case  

2—round 3
Multiple AK grades I, II, 

and III in an area of field 
cancerisation.

(CL: 10)

Biopsy is considered for thick lesions. 
Prior to treatment, field preparation 
using curettage is required. First option 
for treatment is c-PDT, then (order 
varies) dl-PDT or 5-FU. Last, imiquimod 
and ingenol mebutate may be used.

(CL: 9)

dl-PDT is appropriate for the thinner 
lesions. Thicker lesions must be treated 
separately and prior to dl-PDT.

(CL: 10)

Clinical case  
3—round 3

Multiple AK grade I/II and 
field cancerisation.

(CL: 10)

Field treatment is required, with 
preferably dl-PDT but also c-PDT, 
imiquimod, and 5-FU.

(CL: 9)

Yes. This choice may depend on dl-PDT 
reimbursement status and sun exposure 
(season/location).

(CL: 10)

AK, actinic keratosis; CL, consensus level; c-PDT, conventional photodynamic therapy; dl-PDT, daylight photodynamic therapy; 5-FU, 5-fluorouracil.
aExact questions asked: ‘The following three questions are clinical cases. On the basis of the following pictures, please assess the clinical features of AK 
and the most appropriate treatment to provide. Please assume that patients are not immunocompromised. (1) Clinical assessment of clinical case 1/2/3. 
(2) What are the most appropriate treatments for clinical case 1/2/3? (3) Is daylight PDT relevant for clinical case 1/2/3?’

Figure 5. Treatment algorithm for the management of AK. AK, actinic keratosis; PDT, photodynamic therapy; SPF, sun protection 
factor.
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EMA-­‐approved topical therapies for	
  AK
THERAPY AK	
  

TYPE
Tx
AREA

TREATMENT	
  REGIMEN DURATION LESION
CLEARANCE	
  (%)

-­‐ 5%	
  5-­‐FU
-­‐ 0.5%	
  5-­‐FU	
  +	
  10%	
  	
  
salycilic acid

25	
  cm2 Twice daily
Once	
  daily

2-­‐4	
  weeks
Up to	
  12	
  wks

75-­‐88

Imiquimod 5%	
  
cream

I-­‐II 25	
  cm2 3	
  times	
  a	
  week	
  for	
  4	
  wks
4	
  wks off	
  and	
  4	
  wks on,	
  if	
  
needed

4	
  weeks 75.7

Imiquimod 3.75%	
  
cream

I-­‐II 100-­‐200	
  
cm2
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I-­‐II 25	
  cm2 Face/scalp:	
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Peris et	
  al.	
  2015,	
  2016;	
  Pellacani 2015,	
  Fargnoli 2015,	
  Dirschka 2016
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Factors that drive	
  treatment	
  choice

• Age	
  (comorbidites)
• Ability to	
  perfom home-­‐based treatment
• Patient’s immune	
  status
• Adherence to	
  the	
  Tx regimen
• History of	
  previous treatment

Patient variables

• Availability of	
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based dermatologists and general practitioners with simple guidance on AK treatment in daily clinical
practice to supplement existing evidence-based guidelines. Novel aspects of the proposed treatment algo-
rithm include differentiating patients according to whether they have isolated scattered lesions, lesions
clustered in small areas or large affected fields without reference to specific absolute numbers of lesions.
Recognising that complete lesion clearance is rarely achieved in real-life practice and that AK is a chronic
disease, the suggested treatment goals are to reduce the number of lesions, to achieve long-term disease
control and to prevent disease progression to invasive squamous cell carcinoma. In the clinical setting,
physicians should select AK treatments based on local availability, and the presentation and needs of their
patients. The proposed AK treatment algorithm is easy-to-use and has high practical relevance for real-life,
office-based dermatology.
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Introduction

Actinic keratosis (AK) is a chronic skin lesion, which principally
arises due to long-term sun-exposure (1–3). As ultraviolet radiation
affects the entire sun-exposed area of skin, clinically visible AK
lesions are surrounded by subclinical or invisible lesions resulting
in field cancerisation (Figure 1) (4,5). AK lesions can be considered
as early in situ squamous cell carcinoma (SCC) and part of a dis-
ease continuum that can progress into invasive SCC (1–3).
Furthermore, subclinical and early AK lesions may also be associ-
ated with invasive SCC, suggesting that these lesions may also dir-
ectly transform into invasive disease (6). Estimates from clinical
studies indicate that 0.025–16% of AK lesions may progress to
invasive SCC per year (7), although there are currently no estab-
lished biomarkers to predict which subclinical or clinical lesions
will progress and when this progression will occur. However,
based on clinical experience, it is evident that there is an associ-
ation between AK lesions and invasive SCC, which is stronger with
a greater number of AK lesions, suggesting a risk of transform-
ation (8). Consequently, guidelines recommend that all AKs need
to be adequately treated (9).

The prevalence of AK and the clinical and economic burden of
the disease are expected to rise substantially over the coming
decades (10,11). This is because AK mainly affects elderly people
who have had chronic lifetime sun exposure (with an estimated
prevalence of 34% of men and 18% of women in Europe aged
over 70 years) (12), and due to the increasingly ageing global
population. The prevalence of the disease varies widely between
different countries with the highest prevalence seen in Australia
(40–60% of adults) (13). In some countries, AK is considered to be
an occupational disease for those who work outside (14). Other
risk factors for the development of AK include male gender, fair
skin type and immunosuppression (15–17).

The recently published global S3 guidelines from the
International League of Dermatological Societies (ILDS) and
European Dermatology Forum (EDF) provide evidence-based rec-
ommendations for the treatment of AK (9). Published data from
randomised clinical trials (RCTs) are considered to be the “gold-
standard” evidence to support the treatment recommendations.
However, these RCTs typically include a highly selected homoge-
neous population of patients due to their strict eligibility criteria
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Clinical spectrum of AK

AK patients usually present with multiple clinical lesions rather
than isolated individual lesions. The latest ILDS/EDF AK guidelines
classify patients according to the number of AK lesions per
affected field or body region. Patients with single lesions have !1
but "5 palpable or visible AK lesions, those with multiple lesions
have !6 distinguishable AK lesions, and those with field cancerisa-
tion also have !6 distinguishable AK lesions together with con-
tiguous areas of chronic actinic sun damage and hyperkeratosis
(9). This classification is used to direct treatment choices.

The authors consider the ILDS/EDF patient classification to
have limited supporting evidence for the numerical thresholds of
AK lesions which separate the different categories of patients, as
previously discussed by Pellacani et al. (28). Whilst the number of
AK lesions is useful to define patient eligibility criteria for RCTs, it
does not provide useful information on the underlying biological
characteristics of the disease process, in particular field cancerisa-
tion. In addition, absolute lesion numbers do not take into consid-
eration important factors, such as early recurrence after treatment,
rapid increase in lesions, immunosuppression or other factors that
can influence the risk of developing an invasive SCC.

The authors propose that AK patients should be classified as
follows without defining a specific number of AK lesions per
patient group: (1) Those with isolated individual lesions scattered
on separate body areas; (2) Those with multiple AK lesions clus-
tered into a single small field; and (3) Those with multiple lesions
across a large field such as the entire face or scalp (Figure 4).

The authors also consider it to be important to identify
patients who are at high risk of progression to invasive SCC or

metastatic disease so that they can be monitored more closely.
Criteria suggestive of “high-risk” patients are shown in Table 1,
although there is currently limited supporting evidence for identi-
fying those most likely to progress to invasive disease.

Practical algorithm for AK management

A practical algorithm for the management of AK patients in real-
life clinical practice is shown in Figure 5. Following a clinical diag-
nosis of AK, it is advisable to remove any hyperkeratosis (e.g. with
curettage, laser ablation, keratolytic treatment) before initiating
treatment. Curettage is preferred because it allows histological
confirmation of the diagnosis. Furthermore, the panel recom-
mends taking biopsies and performing histopathology on residual
lesions after topical treatment to explore the possibility of
malignancy.

Treatment recommendations are provided for patients with iso-
lated scattered lesions, those with small clusters of lesions and
those with involvement of large areas. Lesion-directed therapies
are those that are suitable for the treatment of single-scattered
lesions, but which do not treat the surrounding skin. Cluster-
directed therapies are those that are suitable for the treatment of
small field cancerisation areas (usually "25 cm2) based on their
licenced indication. Cluster-directed therapies may also be used to
treat larger fields in successive treatment cycles, although this
comes at the expense of an increased number of physician visits
and longer treatment durations as subsequent cycles can only be
started after the initial cycle has been completed and a rest
period has been taken. Therapies for large-affected fields are

Figure 4. Classification of AK lesions: (A) isolated lesion; (B) multiple lesions clustered in a small field; (C) multiple lesions across a large field (entire scalp).
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Lesion-­‐directed	
  therapies	
  for	
  single	
  or	
  scattered lesions

those that are suitable for the treatment of sun-exposed
fields>25cm2. These therapies may also be used for the treatment
of clustered lesions in small fields.

AK treatment goals

The goals of AK treatment are to eradicate as many clinical and
subclinical AK lesions as possible (i.e. to reduce the extent of field
cancerisation), to achieve a time to relapse or disease-free interval
that is as prolonged as possible, and to decrease the risk of a
patient developing invasive SCC. Secondary aims are to improve
the quality of the patient’s skin and consequently their quality of
life. Since it is not always possible to clear each AK lesion in real-
life practice, the main aim of therapy is to reduce the number of
lesions and to achieve long-term disease control. As AK is a
marker for chronic sun damage, another goal of AK treatment is
to reduce the risk of other UV-dependent skin cancers.

In real-life clinical practice, treatment success should usually be
evaluated using the absolute or percentage reduction in AK
lesions, rather than by determining whether or not the patient
achieves complete clearance. For example, a patient with 20 AK
lesions on clinical presentation and one lesion remaining after
field-directed treatment may be considered a treatment failure
based on the endpoint of complete lesion clearance, even though
a 95% reduction in lesions has been achieved. Treatment success
parameters should ideally also take into consideration the ability
of a therapy to eliminate subclinical lesions, though this depends
on these lesions becoming detectable during treatment, or the
use of specific imaging techniques for field cancerisation (which
are not usually available in dermatological offices) (26).

The authors do not specify a particular percentage reduction
of lesions, which corresponds to treatment success in daily prac-
tice, since this will depend on the number of lesions the
patient has on presentation and the individual clinical situation.

Figure 5. Practical algorithm for the treatment of AK. AK: actinic keratosis; iSCC: invasive squamous cell carcinoma. !Pre-treatment (e.g. curettage, laser ablation) to
remove hyperkeratosis. †Discharge and follow-up patient if treatment success is achieved; move patient to different AK treatment if treatment success is not achieved.

Table 1. AK patients at high risk of progression to invasive squamous cell carcinoma or metastatic disease.

Supported by evidence Expert opinion

" AKs on body areas such as the ear and lip (29,30)
" Early disease relapse following treatment (101)
" Immunocompromised patients (29,30)

! Elderly
! Organ transplant recipients
! Rheumatological disease
! Haematological disease
! Inflammatory bowel disease
! Chronic lymphocytic leukaemia

" Poor response to treatment
" High cumulative lifetime sun exposure (occupational or recreational)
" Personal history of skin cancer
" Many AK lesions
" Fair skin type
" Smoking
" Alcoholism
" Other diseases affecting patients’ immunocompetence

AK: actinic keratosis.
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Clustered-­‐directed	
  therapies	
  (areas	
  ≤25	
  cm2)

• Imiquimod 5%
• 0.5%	
  5-­‐FU	
  /	
  10%	
  salicylic acid
• Ingenol Mebutate
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parameters should ideally also take into consideration the ability
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use of specific imaging techniques for field cancerisation (which
are not usually available in dermatological offices) (26).
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of lesions, which corresponds to treatment success in daily prac-
tice, since this will depend on the number of lesions the
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" Early disease relapse following treatment (101)
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! Organ transplant recipients
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" Fair skin type
" Smoking
" Alcoholism
" Other diseases affecting patients’ immunocompetence

AK: actinic keratosis.
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Large	
  field-­‐directed	
  therapies	
  for	
  multiple	
  lesions

• IMQ	
  3.75%
• 5-­‐FU
• Diclofenac gel
• PDT

those that are suitable for the treatment of sun-exposed
fields>25cm2. These therapies may also be used for the treatment
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AK treatment goals

The goals of AK treatment are to eradicate as many clinical and
subclinical AK lesions as possible (i.e. to reduce the extent of field
cancerisation), to achieve a time to relapse or disease-free interval
that is as prolonged as possible, and to decrease the risk of a
patient developing invasive SCC. Secondary aims are to improve
the quality of the patient’s skin and consequently their quality of
life. Since it is not always possible to clear each AK lesion in real-
life practice, the main aim of therapy is to reduce the number of
lesions and to achieve long-term disease control. As AK is a
marker for chronic sun damage, another goal of AK treatment is
to reduce the risk of other UV-dependent skin cancers.

In real-life clinical practice, treatment success should usually be
evaluated using the absolute or percentage reduction in AK
lesions, rather than by determining whether or not the patient
achieves complete clearance. For example, a patient with 20 AK
lesions on clinical presentation and one lesion remaining after
field-directed treatment may be considered a treatment failure
based on the endpoint of complete lesion clearance, even though
a 95% reduction in lesions has been achieved. Treatment success
parameters should ideally also take into consideration the ability
of a therapy to eliminate subclinical lesions, though this depends
on these lesions becoming detectable during treatment, or the
use of specific imaging techniques for field cancerisation (which
are not usually available in dermatological offices) (26).

The authors do not specify a particular percentage reduction
of lesions, which corresponds to treatment success in daily prac-
tice, since this will depend on the number of lesions the
patient has on presentation and the individual clinical situation.

Figure 5. Practical algorithm for the treatment of AK. AK: actinic keratosis; iSCC: invasive squamous cell carcinoma. !Pre-treatment (e.g. curettage, laser ablation) to
remove hyperkeratosis. †Discharge and follow-up patient if treatment success is achieved; move patient to different AK treatment if treatment success is not achieved.

Table 1. AK patients at high risk of progression to invasive squamous cell carcinoma or metastatic disease.

Supported by evidence Expert opinion

" AKs on body areas such as the ear and lip (29,30)
" Early disease relapse following treatment (101)
" Immunocompromised patients (29,30)

! Elderly
! Organ transplant recipients
! Rheumatological disease
! Haematological disease
! Inflammatory bowel disease
! Chronic lymphocytic leukaemia

" Poor response to treatment
" High cumulative lifetime sun exposure (occupational or recreational)
" Personal history of skin cancer
" Many AK lesions
" Fair skin type
" Smoking
" Alcoholism
" Other diseases affecting patients’ immunocompetence

AK: actinic keratosis.
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those that are suitable for the treatment of sun-exposed
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subclinical AK lesions as possible (i.e. to reduce the extent of field
cancerisation), to achieve a time to relapse or disease-free interval
that is as prolonged as possible, and to decrease the risk of a
patient developing invasive SCC. Secondary aims are to improve
the quality of the patient’s skin and consequently their quality of
life. Since it is not always possible to clear each AK lesion in real-
life practice, the main aim of therapy is to reduce the number of
lesions and to achieve long-term disease control. As AK is a
marker for chronic sun damage, another goal of AK treatment is
to reduce the risk of other UV-dependent skin cancers.

In real-life clinical practice, treatment success should usually be
evaluated using the absolute or percentage reduction in AK
lesions, rather than by determining whether or not the patient
achieves complete clearance. For example, a patient with 20 AK
lesions on clinical presentation and one lesion remaining after
field-directed treatment may be considered a treatment failure
based on the endpoint of complete lesion clearance, even though
a 95% reduction in lesions has been achieved. Treatment success
parameters should ideally also take into consideration the ability
of a therapy to eliminate subclinical lesions, though this depends
on these lesions becoming detectable during treatment, or the
use of specific imaging techniques for field cancerisation (which
are not usually available in dermatological offices) (26).

The authors do not specify a particular percentage reduction
of lesions, which corresponds to treatment success in daily prac-
tice, since this will depend on the number of lesions the
patient has on presentation and the individual clinical situation.

Figure 5. Practical algorithm for the treatment of AK. AK: actinic keratosis; iSCC: invasive squamous cell carcinoma. !Pre-treatment (e.g. curettage, laser ablation) to
remove hyperkeratosis. †Discharge and follow-up patient if treatment success is achieved; move patient to different AK treatment if treatment success is not achieved.

Table 1. AK patients at high risk of progression to invasive squamous cell carcinoma or metastatic disease.

Supported by evidence Expert opinion

" AKs on body areas such as the ear and lip (29,30)
" Early disease relapse following treatment (101)
" Immunocompromised patients (29,30)

! Elderly
! Organ transplant recipients
! Rheumatological disease
! Haematological disease
! Inflammatory bowel disease
! Chronic lymphocytic leukaemia

" Poor response to treatment
" High cumulative lifetime sun exposure (occupational or recreational)
" Personal history of skin cancer
" Many AK lesions
" Fair skin type
" Smoking
" Alcoholism
" Other diseases affecting patients’ immunocompetence

AK: actinic keratosis.
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tice, since this will depend on the number of lesions the
patient has on presentation and the individual clinical situation.
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" Early disease relapse following treatment (101)
" Immunocompromised patients (29,30)
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! Organ transplant recipients
! Rheumatological disease
! Haematological disease
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Real-life efficacy and safety of ingenol mebutate for the treatment of actinic
keratosis of the face and scalp: A single arm retrospective study
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ABSTRACT
Background: The efficacy and safety of ingenol mebutate versus placebo have been proven in four
randomized controlled trials (RCTs), although there is a lack of real-life studies corroborating such promises
in routine clinical practices. In our study, we sought to describe real-life effectiveness, safety and regimen
adherence among patients with multiple AKs on the face treated with ingenol mebutate and evaluate cor-
relates of clinical outcomes in this population. Methods: We reviewed the clinical charts of adult patients
with multiple (!3) AK grade I and II of the face and scalp, treated with ingenol mebutate from April 2014
to April 2015. All subjects received the medication according to ingenol mebutate standard of care.
Results: We enrolled 88 patients during the study period and carried out 122 treatment cycles. The
unadjusted lesion clearance rate per treated field was 81.3% and the average local skin reactions score at
day 4 was 6.06 2.8 (range: 0–18). Conclusions: We observed an excellent rate (>99%) of adherence to
ingenol mebutate. This was mirrored by the fact that our clinical outcomes broadly confirmed results
obtained in RTCs. Our study showed that the efficacy and safety of ingenol mebutate observed in RCTs
can be reliably translated in real-world practice.
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Introduction

Actinic keratosis (AK) is a common keratinocytic neoplasm typic-
ally occurring in photodamaged skin of elderly individuals, which
can potentially progress to invasive squamous cell carcinoma
(iSCC) (1). Available data indicate that there are no clues to pre-
dict which AK lesions may progress to iSCC. Therefore, current
guidelines recommend treating all clinically visible AK lesions
and the underlying cancerization field (2–7). A number of effect-
ive lesion-directed and field-directed treatments are available.
Ingenol mebutate is the most recent advancement in a fast-
growing field with several newly developed drugs or procedure
still awaiting for approval from health care authorities in Europe
and USA. Ingenol mebutate is extracted and purified from
Euphorbia peplus and formulated as a gel for topical application.
Ingenol mebutate is self-applied by the patients over two con-
secutive days for AK lesions on the trunk or extremities and
over three consecutive days on the face or scalp. The efficacy
and safety of ingenol mebutate versus placebo have been pro-
ven in four randomized controlled trials (RCTs) reported in one
pooled analysis (8). Patients treated with the drug achieved 83%
reduction rates for lesions on the face or scalp and 75% for
lesions on the trunk or extremities at two-month follow-up (8).
Long-term efficacy studies demonstrated that patients treated
with ingenol mebutate approximately achieve a 90% 12-month
sustained clearance rates (lesion count) of initially cleared lesions
(9). Evidence from RCTs shows extremely high adherence rates
(i.e. over 95%) in patients receiving ingenol mebutate (8), as well
as improvement of patients’ quality of life (10); however, there is

a lack of real-life studies corroborating such promises in routine
clinical practices. Additionally, no study has evaluated sociode-
mographic and clinical predictors of treatment response for field-
directed therapies so far. Such information might help profile
patients and tailor interventions to those most likely to benefit
from specific treatments. In the present study, we sought to
describe real-life effectiveness, safety and regimen adherence
among patients with multiple AKs on the face treated with
ingenol mebutate and evaluate correlates of clinical outcomes in
this population.

Methods

Study design, patients and treatment

We conducted a single arm, observational historical cohort study
of clinical outcomes among AK patients treated with ingenol
mebutate. Patients were enrolled from two dermatological out-
patient clinics (Catholic University of Sacred Heart of Rome and
University of L’Aquila). We reviewed the clinical charts of adult
patients with multiple (!3) AK grade I and II (11) of the face
and scalp, treated with ingenol mebutate from April 2014 to
April 2015. We excluded patients if they received any other
treatment in the target area in the three months prior to
ingenol mebutate treatment or concurrent immunosuppressive
medications. Patients were also excluded if the target treatment
area was within 5 cm of an incompletely healed wound or
within 10 cm of a suspected basal cell carcinoma (BCC) or squa-
mous cell carcinoma (SCC), or if the target treatment area
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Introduction

Actinic keratosis (AK) is a common keratinocytic neoplasm typic-
ally occurring in photodamaged skin of elderly individuals, which
can potentially progress to invasive squamous cell carcinoma
(iSCC) (1). Available data indicate that there are no clues to pre-
dict which AK lesions may progress to iSCC. Therefore, current
guidelines recommend treating all clinically visible AK lesions
and the underlying cancerization field (2–7). A number of effect-
ive lesion-directed and field-directed treatments are available.
Ingenol mebutate is the most recent advancement in a fast-
growing field with several newly developed drugs or procedure
still awaiting for approval from health care authorities in Europe
and USA. Ingenol mebutate is extracted and purified from
Euphorbia peplus and formulated as a gel for topical application.
Ingenol mebutate is self-applied by the patients over two con-
secutive days for AK lesions on the trunk or extremities and
over three consecutive days on the face or scalp. The efficacy
and safety of ingenol mebutate versus placebo have been pro-
ven in four randomized controlled trials (RCTs) reported in one
pooled analysis (8). Patients treated with the drug achieved 83%
reduction rates for lesions on the face or scalp and 75% for
lesions on the trunk or extremities at two-month follow-up (8).
Long-term efficacy studies demonstrated that patients treated
with ingenol mebutate approximately achieve a 90% 12-month
sustained clearance rates (lesion count) of initially cleared lesions
(9). Evidence from RCTs shows extremely high adherence rates
(i.e. over 95%) in patients receiving ingenol mebutate (8), as well
as improvement of patients’ quality of life (10); however, there is

a lack of real-life studies corroborating such promises in routine
clinical practices. Additionally, no study has evaluated sociode-
mographic and clinical predictors of treatment response for field-
directed therapies so far. Such information might help profile
patients and tailor interventions to those most likely to benefit
from specific treatments. In the present study, we sought to
describe real-life effectiveness, safety and regimen adherence
among patients with multiple AKs on the face treated with
ingenol mebutate and evaluate correlates of clinical outcomes in
this population.

Methods

Study design, patients and treatment

We conducted a single arm, observational historical cohort study
of clinical outcomes among AK patients treated with ingenol
mebutate. Patients were enrolled from two dermatological out-
patient clinics (Catholic University of Sacred Heart of Rome and
University of L’Aquila). We reviewed the clinical charts of adult
patients with multiple (!3) AK grade I and II (11) of the face
and scalp, treated with ingenol mebutate from April 2014 to
April 2015. We excluded patients if they received any other
treatment in the target area in the three months prior to
ingenol mebutate treatment or concurrent immunosuppressive
medications. Patients were also excluded if the target treatment
area was within 5 cm of an incompletely healed wound or
within 10 cm of a suspected basal cell carcinoma (BCC) or squa-
mous cell carcinoma (SCC), or if the target treatment area
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Lesion clearance	
  rate:	
  81.3%	
  (vs	
  78%	
  in	
  RCT)

Week	
  8Day 0

• Scalp lesions had a	
  higher clearance	
  rate	
  compared to	
  RCT	
  (80%	
  vs	
  53%)



Ricci	
  et	
  al	
  JDT	
  2016

• No	
  differences in	
  clearance	
  rate	
  for	
  patients who were
previously treated compared to	
  naïve	
  patients

• No	
  differences according to	
  patients’	
  age,	
  sex	
  and	
  baseline	
  
number of	
  AK	
  lesions

• No	
  difference of	
  efficacy across treatment	
  cycles



IMIQUIMOD	
  3.75%
• Can	
  be	
  used to	
  treat small	
  clusters	
  of	
  

lesions in	
  a	
  25	
  cm2 area
• Self-­‐applied 3	
  times/week	
  for	
  4	
  wks;	
  4	
  

wks free	
  interval,	
  II	
  4wks	
  course
• Can	
  detect and	
  treat both clinical and	
  

subclinical lesions
• Clearance	
  rate:	
  75%
• Used to	
  treat large	
  affected fields (i.e.	
  

full	
  face	
  or	
  balding scalp)	
  in	
  sequential
treatment	
  courses (high	
  cost)

IMIQUIMOD	
  5%
• Can	
  be	
  used to	
  treat large	
  affected

fields (i.e.	
  full	
  face	
  or	
  balding scalp)	
  in	
  
one treatment	
  course

• Self-­‐applied once	
  daily for	
  2	
  wks
treatment	
  cycles separated by	
  a	
  2-­‐
wks	
  free	
  interval

• Can	
  detect and	
  treat both clinical and	
  
subclinical lesions

• 81.8%	
  median percentage reduction
in	
  AK	
  lesions from	
  baseline

• Sustained clinical response over	
  long-­‐
term

Stockfleth E	
  Arch Dermatol 2004;	
  Alomar A	
  BJD	
  2007;	
  Jorizzo J JAAD	
  2007;	
  Ulrich	
  M	
  Dermatology 2010;	
  Swanson N JAAD	
  2010;	
  Stockfleth
E	
  EJD	
  2014;	
  Hanke CW	
  J Drugs Dermatol 2011;	
  Gupta G	
  JEADV	
  2015,	
  Tambone S GIDV	
  2015



Diclofenac 3%	
  in	
  2.5%	
  hyaluronic acid

• NSAD	
  which inhibits cyclooxygenase 2
• Treat clustered lesions and	
  field cancerisation
• Overall lesion clearance	
  rates reported in	
  RCTs:	
  54–63%	
  
• Advantage:	
  good tolerability with	
  only mild irritant side	
  effects

(pruritus,	
  erythema and	
  dry	
  skin;	
  rare:	
  contact dermatitis)
• Treatment	
  duration is long	
  (60-­‐90days):	
  difficult for	
  many patients

to	
  fully comply

Wolf JE	
  IJD	
  2001;	
  Rivers JK	
  BJD	
  2002;	
  Gebauer K	
  AJD	
  2003,	
  Nelson	
  CG	
  TCRM	
  011	
  



Before any specific treatment

• Urea	
  10-­‐30%	
  cream

• Salicylic acid	
  10%

• Gentle curettage

Hyperkeratotic AK



TREATMENT	
  OF	
  ACTINIC	
  CHEILITIS

• Cryosurgery

• 5%	
  5-­‐FU

• MAL-­‐PDT	
  followed by	
  IMQ

• Ingenol Mebutate

• Surgical vermilionectomy

Sotiriou E	
  BJD	
  2011;	
  Tzika E	
  Dermatology 2016;	
  Florez A	
  JDT	
  2016;	
  Chaves	
  YN	
  Photodermatol Photoimmunol Photomed 2016;	
  

NO	
  RCT	
  !	
  



• Cryotherapy
• Curettage and	
  electrodessication
• PDT
• Imiquimod*
• Ingenol mebutate**
• Diclofenac 3%
• Systemic retinoids

AK	
  treatment	
  in	
  OTR

*off	
  label
**no	
  studies	
  



Diclofenac 3%

Imiquimod

Photodynamic
therapy

5-­Fluorouracil

Cryotherapy

SURGERY

Laser

Combined	
  or	
  sequential	
  treatments



Combined or	
  sequential treatments

• Field-­‐treatment	
  followed by	
  cryo to	
  target	
  individual,	
  resistant
lesions

• Lesion-­‐directed treatment	
  followed by	
  field-­‐directed therapy,	
  
used to	
  treat the	
  actinic damage in	
  the	
  surrounding area

-­‐ Cryosurgery followed by	
  imiquimod 3.75%

-­‐ Cryosurgery followed by	
  5-­‐fluorouracil

-­‐ PDT	
  followed by	
  imiquimod 5%

-­‐ 5-­‐FU	
  followed by	
  ALA-­‐PDT

-­‐ Diclofenac 3%	
  followed by	
  PDT

Gilbert  DJ  2005;;  Price  NM  2007;;  van  der Geer S 2009;;  Shaffelburg M  2009;;  Jorizzo JL  2010;;  
Sotiriou E  2011;;  Ondo  AL  2012;;  Held L  2012,  Serra-­Guillen C  2012;;  Hoover  WD  2014



CONCLUSIONS

• Deliver	
  simple	
  yet	
  complete	
  information	
  about	
  the	
  modality	
  
of	
  self-­‐administration	
  (apply	
  to	
  the	
  target	
  area	
  or	
  the	
  whole	
  
area,	
  e.g.	
  full	
  scalp	
  or	
  face)	
  and	
  the	
  expected	
  course	
  of	
  
therapy

• Routine	
  follow-­‐up	
  evaluation (every 3-­‐6	
  months)	
  to	
  examine
skin carefully and	
  identify new,	
  early AK	
  lesions as well as
other skin cancers

• Sunprotection!	
  Instruct the	
  patient to	
  avoid excessive sun-­‐
exposure and	
  to	
  use	
  sunscreen daily


