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1 Introduction

Nast / Werner
This document is the methods report of the

Evidence and consensus based (S3) Guidelines for the Treatment of Actinic Keratosis
- International League of Dermatological Societies (ILDS) in cooperation with the
European Dermatology Forum (EDF).

Detailed results of the guidelines development are available in the long version and in the
results report of the guidelines, both available online. For clinical guidance on the clinical
background, assessment and treatment of actinic keratosis (AK), please consider the long
version or the original guidelines publication.

Please use the following reference when citing this document. JEADV DOI:
10.1111/jdv.13179.

These guidelines encompass different clinical aspects related to AK. The primary goal of the
guidelines was the development of treatment recommendations appropriate for different
subgroups of patients presenting with AK. This was subject to a systematic literature review
and a formalized consensus conference of the members of the guidelines’ expert panel.

A secondary aim of these guidelines is the implementation of knowledge relating to the
clinical background of AK, including recommendations for the histopathological definition of
the disease and for the diagnosis and assessment of patients presenting with AK. Clinical
background texts were written by the steering group and subgroups of the expert panel,
based on a narrative literature review. Some of these aspects (diagnosis, histopathology,
assessment of patients with AK) were formally consented as recommendations during the
consensus conference.

The guidelines were elaborated along adapted recommendations by the WHO guidelines
review committee’ and the quality criteria for guidelines as suggested by the Appraisal of
Guidelines Research and Evaluation (AGREE 1) Instrument® were incorporated into the
methodological development of the guidelines. For the planning and elaboration of the
underlying systematic literature review on interventions for AK, the methodology suggested
by the Cochrane Handbook for Systematic Reviews of Interventions®, the GRADE working
group” and the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) statement® was adapted.

1.1 Remarks on the use of guidelines / Disclaimer

These evidence- and consensus-based guidelines contain recommendations that were
developed to assist clinicians in the care of patients in specific clinical conditions. The
recommendations are based on the best available evidence and their development followed
a pre-specified, standardized process. Nevertheless, guidelines do not replace the clinicians’
knowledge and skills, since guidelines never encompass therapy specifications for all
medical decision-making situations. Guidelines should not be deemed inclusive of all proper
methods of care nor exclusive of other methods of care reasonably directed to obtaining the
same results. Deviation from the recommendations may be justified or inevitable in specific
situations. The ultimate judgment regarding patient care must be individualized and must be
made by the physician and patient in light of all presenting circumstances.



Safety aspects that were considered within these guidelines do not represent a
comprehensive assessment of all available safety information for the included interventions.
They are limited to those aspects chosen for evaluation and the information available in the
included clinical trials. Readers must carefully check the information in these guidelines and
determine whether the recommendations (e.g. regarding dose, dosing regimens,
contraindications, or drug interactions) are complete, correct, up-to-date and appropriate.

International guidelines are intended to be adapted to national or regional circumstances
(regulatory approval and availability of treatments, health care provider and insurance
systems). Particularly, the mode of application of the different treatment options has to be
adapted to national approval of the interventions. Thus, the national medical societies
associated with the International League of Dermatological Societies (ILDS) will be
responsible for the adoption and implementation of the guidelines on a national level.

1.2 Objectives of the guidelines

Improvement in the care of patients with actinic keratosis

The provision of recommendations that are based on a systematic review of the external
evidence and consented by clinical experts during a structured and formalized process aims
at improving the medical care of patients presenting with AK. The choice of an adequate
evidence-based treatment strategy — adapted to the individual demands — will be facilitated
by the provision of recommendations that take into account frequent clinical scenarios.

Improvement of the knowledge on the treatment necessity and on treatment options

The description of the clinical background, histopathological features and assessment of AK
intends to raise awareness of the treatment necessity in a broader range of medical
specialties and advance concepts of AK towards a more widely accepted definition.

Reduction of percentage of patients with AKs progressing to invasive squamous cell
carcinoma

The use of lesion- and field-directed interventions should be optimized by using the most
appropriate treatment regarding the extent and type of AK. Along with a clearance of AK
lesions and prevention of their recurrence, the provision of evidence-based treatment
algorithms intends to decrease the percentage of patients with progression from AK to
invasive squamous cell carcinoma (SCC).

Promotion of adherence

Adherence to the therapeutic regimen is a basic element for the treatment success.
Knowledge on the suggested interventions, including expectable effects, adverse effects,
duration and possible alternatives is indispensable in the communication with patients. These
evidence-based guidelines can help patients to make informed decisions and, consequently,
improve the patient compliance to their therapeutic regimen.

1.3 Target population

Health care professionals

The primary goal of these guidelines is to assist health care professionals in the choice of the
optimal treatment strategy for their patients with consideration of the severity of the disease
and the specific circumstances of the individual patient. Target groups include all health care
professionals involved in the assessment and treatment of patients with AK, primarily
dermatologists, histopathologists and general practitioners (GP). Due to the international
focus of these guidelines and different organizational structures of health care services in
different countries, target groups may vary correspondingly.



Patients

Patients who have AK are mainly adult patients, often of advanced age, and treated in
outpatient settings. To take frequent clinical situations into account, different patient
subgroups were defined, according to the severity of the disease and the medical history of
the patients. The primary focus of these guidelines is the assessment and therapy of patients
presenting with single AK lesions, multiple lesions or field cancerization. Patients with
concomitant immunosuppression are included as a target group requiring a differential
therapeutic approach.

1.4 Pharmacoeconomic considerations

There might be significant variability from country to country, not only in regulatory approval
and the availability of interventions, but also in terms of health care providers and insurance
systems. Thus, these international guidelines are intended to be adapted to the national or
regional conditions. Pharmacoeconomic considerations were therefore not considered as
part of the reasoning behind the recommendations concerning interventions. These aspects
and possible prioritization of certain interventions should be considered when these
guidelines are adapted for implementation at a national level.



2 Methods

Werner

2.1 Groups involved in the guidelines development

The steering group of the guidelines project was composed by experts in the field of
guidelines development. It consisted of members of the Division of Evidence-based Medicine
(dEBM) from the Department of Dermatology, Venerology and Allergology, Charité —
Universitatsmedizin, Berlin, Germany. The group assisted the guidelines development
process with organization of the guidelines process, development of methodology and the
conduction of a systematic review of the literature on interventions for AK. Members of the
steering group patrticipated in the consensus conference, but were not entitled to vote on
recommendations.

Members of the expert panel were dermatologists and histopathologists. They were officially
nominated by the International League of Dermatological Societies (ILDS). The expert panel
members were selected by virtue of their clinical experience and/or research expertise in the
field of keratinocytic skin lesions. Participation of general practitioners (GP) was highly
desirable and the World Organization of National Colleges, Academies and Academic
Assaociations of General Practitioners/Family Physicians (WONCA) was officially requested to
nominate GP members for participation in the expert panel. Unfortunately, no official GP
nominations were received. The external review was performed also following the European
Dermatology Forum (EDF) Guidelines SOPs. Final approval included ILDS, EDF, (European
Academy of Dermatology and Venereology (EADV) and European Union of Medical
Specialists (UEMS). Further details of the external review process are described below.

An international patient organization to nominate a representative for patients affected by AK
could not be identified, and thus patient participation was difficult to realize. Various attempts
to include the patient perspective into the guidelines were made: One patient from the
Charité — Universitadtsmedzin Berlin, Berlin, Germany with large personal experience with
different AK treatments was invited to participate in the expert panel. Patient reported
outcomes such as Participants’ satisfaction and Participants’ preference were considered as
an important outcome and studies reporting on these endpoints were included into the
systematic literature review. Patients were invited to take part in the external review and to
comment the drafted guidelines document.

The expert panel was responsible for the selection of relevant patient subgroups,
interventions and outcomes. During the consensus conference, experts were responsible for
the appraisal and interpretation of the external evidence supplied by the steering group,
considering the overall balance of the benefits and harms of interventions and their clinical
expertise. No financial incentives or reimbursement for the participation in the expert panel
were administered. A full list of the guidelines steering group and expert panel members is
supplied at the beginning of the document.

2.2 Funding of the guidelines project and management of
conflicts of interest

The guidelines project has kindly been supported by the European Skin Cancer Foundation
(ESCF). The financial support did not influence the guidelines development. Assessment and
synthesis of the evidence were done independently from industrial interest. Key questions to
be answered and outcomes were chosen in accordance to consensus of the members from
the expert panel. Recommendations on diagnostic means and interventions for the
management of AK were exclusively based on the consensus of the members from the

10



expert panel in the consensus conference, according to the clinical expertise and external
evidence (systematic literature review of the available data on interventions for AK).

A declaration of conflicts of interest (COIl) was required for the participation in the guidelines
development. The form used to assess the individual interests is presented in the appendix
of this document (see chapter 7.1). At the beginning of the formalized consensus conference
on the interventions for AK, each member was offered to update his or her declaration. COI
were discussed and one member decided to abstain from voting on recommendations
concerning methyl-aminolevulinic acid photodynamic therapy (MAL-PDT) due to conflicting
interests. The expert panel did not see any substantial conflicts of interest and there were no
further comments or remarks. COI of each person involved in the guidelines development
are presented in the publication and in the long version of these guidelines.

2.3 Generation of evidence-based recommendations on
interventions for AK

2.3.1 Selection of key questions to be answered

The selection of key questions to be answered by guidelines depends on the definition of
subgroups of patients, the selected interventions and their comparators, and finally on the
outcomes to be considered. The respective decisional steps for the preparation of the
systematic literature review were performed via electronic mail contacts and consented in an
online kick-off conference with the members of the expert panel.

A consensus of 275% of the members of the expert panel served as relevant cut-off for the
confirmation of each decided aspect and its inclusion in the systematic literature review and
in the formalized consensus conference.

Definition of subgroups of patients presenting with AK

Different subgroups of patients presenting with AK, requiring differential therapeutic
approaches were defined in order to address the demands of clinical practice. The definitions
were based on suggestions of the steering group and clinical expertise of the expert panel
members. The defined categories served as basis for separate assessment of the
interventions during the systematic literature review and the formalized consensus
conference. For details on the chosen subgroups of patients see chapter 3.

Selection of included interventions

Multiple lesion- and field-directed interventions are available for the treatment of AK. The
options are further extended by the availability of different formulations and treatment
schemes. For the selection of the relevant interventions to be included in the guideline, all
members of the expert panel were consulted. Interventions could be chosen from a list
supplied by the steering group or be proposed by each member of the expert group. The fact
that certain interventions were not included does not necessarily imply that it may not be an
appropriate treatment for AK. For details on the interventions selected for evaluation see
chapter 4.

Selection and rating of outcomes

The evaluation of the interventions was based on efficacy, cosmetic, patient reported and
safety outcomes. Expert panel members were asked to rate outcomes with respect to their
relevance for clinical decisions concerning the choice of treatment of AK. Rating was
performed on a scale from 1 to 9 with 1 representing irrelevant and 9 representing critical
outcomes. Mean values of the ratings from the experts served to rank the importance of the
selected outcomes when grading the available evidence. A mean score of 7-9 rated an
outcome as critical for a decision, 4-6 rated an outcome as important but not critical for
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decision-making, and a mean score of 1-3 indicated that the respective outcome was of
limited importance®. The selection of outcomes to be considered was additionally based on
the availability of reported outcomes in the available evidence. For details on the chosen
outcomes and their rating see chapter 5.

2.3.2 Literature search: Search for guidelines and systematic reviews

A systematic search for existing guidelines and systematic reviews on Interventions for AK in
Medline, Embase, the Cochrane Library, the Guidelines International Network (G-I-N)
database, and National guidelines clearinghouse was conducted at the beginning of the
project. Relevant hits were evaluated independently by two assessors (SR, RNW) using the
Appraisal of Guidelines for Research and Evaluation Il (AGREE 1) tool® or the SIGN
Methodology Checklist 1: Systematic Reviews and Meta-analyses’. A relevant and recent
high quality systematic review was identified®. More details are presented in the results part
(see results report of the guidelines). The identified Cochrane Review was used as basis of
the body of evidence.

2.3.3 Literature search: Update search for primary literature

A systematic literature search was performed to update the included Cochrane review using
the databases Cochrane Library, Medline, Medline in Process and Embase, and covered the
periods from March 2011 through the date of the search (January 25", 2013). The search
strategies corresponded to the strategies used in the Cochrane review®. Detailed electronic
search strategies for the different databases are presented in the appendix (see chapter 7.2).

Titles and abstracts of the update search were individually checked for eligibility by two
independent assessors (RNW, BS). Full texts of potentially relevant studies were similarly
checked for eligibility by two independent assessors (RNW, AJ). In the case of disagreement
during the screening of abstracts and full texts, a third assessor (AN) was involved and the
conflict solved by discussion.

2.3.4 Eligibility criteria

Criteria for the eligibility of studies for inclusion in the systematic review were similar to those
of the Cochrane review on interventions for actinic keratosis.? Eligible studies for inclusion
were RCTs (including parallel group and intraindividual designs as well as crossover trials)
reporting on participants with a clinical or histological diagnosis of at least one AK lesion at
baseline. Randomization had to refer to participants or to body parts of participants (e.g. left
versus right side), not to individual AK lesions. Publication language was not restricted.
Studies reporting on participants with a particular predisposition for developing sun
exposure-related skin lesions (e. g. Xeroderma pigmentosum, Albinism) were excluded.
Additional criteria were defined by the expert panel concerning the selection of interventions
and the selection of outcomes to be considered. For a list of the selected interventions and
outcomes please see chapters 4 and 5.

2.3.5 Data extraction

Data collection of the update search results was done independently by two assessors
(RNW, AJ), using a standardized data extraction form (Microsoft® Excel worksheet). The
original Review Manager® file from the Cochrane review® was kindly made available by the
authors. This file was updated along the selected eligibility criteria and the update search by
two independent assessors (AJ, SR / RNW). Discrepancies of the extracted data were
reviewed and discussed.

12



2.3.6 Categorization of the literature along subgroups of patients

Included studies were categorized according to the AK severity in the participants at
baseline. As there is no pre-existing, widely accepted method for classification of AK
severity, the subgroups of patients as defined by the expert panel were used.

The studies were categorized on the basis of the inclusion criteria of each individual trial. If
disease severity as inclusion criterion was not reported or if the inclusion criteria of the trial
overlapped the defined categories of patients, studies were classified in accordance to the
mean AK lesion counts and standard deviation at baseline. If studies could not be classified
into a singular category, the data were taken into account for both respective patient
subgroups and GRADE quality ratings with respect to directness were adapted.

2.3.7 Qualitative assessment of the evidence

The available evidence and its quality were summarized according to the system
recommended by the GRADE (Grading of Recommendations Assessment, Development,
and Evaluation) working group” for each available outcome in each comparison.

Using the GRADE profiler’®, GRADE evidence profiles were developed for each available
comparison of interventions, based on the rated outcomes (see chapters 2.3.1 and 5). The
quality of the evidence for each key question was categorized into one of four categories,
from ‘very low’ to ‘high’.**

Table 1 summarizes the different quality levels of evidence and the approach used to grade
the quality of evidence as suggested by the GRADE working group.**

Table 1: Summary of the approach used to grade the quality of evidence for each outcome
of interest and the quality levels of evidence as suggested by the GRADE working group™

Source of body of Factors that may | Factors that | Final quality of the body of evidence
evidence and Initial decrease the may increase | for acertain recommendation and
rating of quality of a rating the rating implications

body of evidence

: S ; We are very confident that the true
RCT High 1. L|m|tat|qns to 1. Large effect |High effect lies close to that of the
study quality 2. Dose- (++++) estimate of effect.
2. Inconsistency response Moderate |We are moderately confident in the
3. Indirectness 3. All plausible ~ |(+++) effect estimate: The true effect is
o f di likely to be close to the estimate of
4. Imprecision coniounding the effect, but there is a possibility
5. Reporting bias would have that it is substantially different.
: ' reduced the , ,
Observation |Low demonstrated Low (++)  |Our confidence in the effect
al studies estimate is limited: The true effect
effect may be substantially different from
the estimate of the effect.
Any other Very low Very low We have very little confidence in
evidence +) the effect estimate: The true effect
is likely to be substantially different
from the estimate of effect.

The following criteria, as defined by the GRADE working group were applied to decrease or
increase the quality ratings for each key question, intervention and outcome:

Limitations to the study quality: The Cochrane risk of bias tool® was used to assess

limitations to the study quality on a study level. The following domains were assessed:
random sequence generation, allocation concealment, incomplete outcome data, selective
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reporting, blinding of participants and personnel, blinding of outcome assessment, and other
sources of bias. Overall study quality depended on the limitations of the contributing studies.
A downgrading of 1 (‘serious limitations’) or 2 points (‘very serious limitations’) was
possible.*?

Inconsistency: Overall quality of evidence was downgraded by 1 point (‘important
inconsistency’), when the study results were heterogeneous with respect to the direction or
the size of the effect. The main criteria for downgrading were: widely varying point estimates
across the studies, minimal or no overlap of the confidence intervals (CI), large 12 (12 is a
statistical test quantifying the variation of the point estimate between the studies).'®
Inconsistency could not be assessed in case of only one contributing study.

Indirectness: When differences between the effect size in the populations recruited for the
study participation and the patient subgroup to make a recommendation for were expected
(due to significant and important differences of the studied populations to the target
population), overall study quality was downgraded by 1 (‘some’) or 2 points (‘major
uncertainty about the directness’).* Here, study quality was downgraded, when the study
inclusion criteria or the patient characteristics at baseline did not match exclusively one of the
predefined patient subgroups.

Imprecision: The main criterion for determining the precision of the pooled effect size is the
width and position of the 95% confidence interval (CI)**: the overall study quality was
downgraded for imprecision if the Cl was very wide (range of >100), crossed the threshold of
minimal important difference (defined as the line of no effect £0.25) or if the CI crossed the
line of no effect and the threshold of minimal important difference. For continuous outcomes
such as the mean reduction in AK lesion counts, the minimal important difference was
calculated as the line of no effect £0.5*SD of the control group.

Publication bias: When publication bias was expected to influence the size or direction of
the effect, study quality was downgraded by 1 point*®. Due to the low number of contributing
trials for each comparison, no formal testing (e.g. visual characterization of funnel plots)
could be performed.

Large effect / evidence of a dose response gradient / confounders that would have
decreased the effect: Rating up the quality of evidence due to the mentioned reasons is
generally recommended only to be applied to results from observational studies or
nonrandomized trials*’. As the systematic literature search was restricted to randomized
controlled trials, no upgrading of the overall study quality was performed.

The quality of the evidence was evaluated by two assessors (AJ, SR) after discussion of
each aspect. In case of dissent of the assessors, a third assessor (RNW) was involved and
the conflict solved as a majority decision. Comments to justify the ratings are supplied in
case of downgrading.

2.3.8 Presentation of the results of the systematic review

For each intervention or comparison of interventions, a short text summarizing the available
evidence and a GRADE summary of findings table is presented (see results report and long
version of these guidelines). The summary of findings (SoF) tables encompass a detailed
summary of the findings and their interpretation'®. Data are presented as risk ratios
(dichotomous outcomes)*® or mean differences (continuous outcomes).

The risk ratio (RR) refers to the relative risk of an event occurring in the interventional group

compared with the control group. For continuous data (e.g. the mean reduction in AK lesions
counts), the mean difference relative to the control group is presented.
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2.3.9 Development of recommendations/ Consensus process

All recommendations were consented during the consensus conference, moderated by
Alexander Nast, MD, head of the steering group and certified moderator for the German
Association of Scientific Medical Societies (AWMF). Formal consensus methodology
(nominal group technique) was used to agree upon the recommendations?'. All expert panel
members without critical conflicts of interest were entitled to vote on the recommendations.
The consensus conference was performed as an online consensus conference, using a
regular telephone conference for the sound and the online platform Adobe® Connect™ for
the presentation of the evidence data from the systematic literature review and voting on
recommendations.

The results from the systematic literature review (summary of findings tables and textual
summaries) were supplied to the members of the expert panel prior to the consensus
conference. During the consensus conference, the results of the systematic literature review
were presented for each intervention prior to the discussion and voting on the
recommendation for the respective intervention. When evaluating the evidence, the balance
of benefits and harms, considering the predefined ranking of the importance of the outcomes,
and the quality of the evidence were taken into consideration. Besides the evidence from the
systematic review of the literature, expert opinion and experience was included, particularly if
the body of evidence was insufficient and if further aspects such as time and costs, additional
side effects, quality of life, resource use, etc. had to be considered. Additional reasoning was
required to be discussed and explicitly stated in the case of aberration from the external
evidence.

2.3.10 Structure and presentation of the recommendations

To simplify the identification of consented recommendations, all consented recommendations
are highlighted throughout the guidelines documents (grey boxes). In order to avoid
ambiguity, a standardized language was used to classify the direction and strength of each
recommendation.

Based on the GRADE approach, five strengths of recommendations were differentiated:
strong recommendations for or against the use of an intervention, weak recommendations for
or against the use of an intervention, and no recommendation.?’ The strength is expressed
by the wording and symbols as shown in Table 2. The strength of a recommendation had to
be based on the quality of the evidence as shown above (high / moderate / low / very low)
and the balance of expected undesirable and desirable outcomes.? If expert opinion without
external evidence was incorporated into the reasoning for making a certain recommendation,
the rationale was provided.

Table 2: Strength of recommendations: wording, symbols and implications®

Strength Wording Symbols | Implications
Strong “We recommend | 11 We believe that all or almost all informed people would

recommendation for oo make that choice. Clin_ic_ians WiII_ have to spend less time
—_— on the process of decision making, and may devote that
Fhe use c_'f an time to overcome barriers to implementation and
Intervention adherence. In  most clinical situations, the
recommendation may be adopted as a policy.

Weak “We suggest ..." 1 We believe that most informed people would make that
recommendation for choice, but a substantial number would not. Clinicians

— and health care providers will need to devote more time
f[he use Qf an on the process of shared decision making. Policy makers
Intervention will have to involve many stakeholders and policy
making requires substantial debate.
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No recommendation | “We cannot make | O At the moment, a recommendation in favour or against
with respect to an a an intervention cannot be made due to certain reasons

. . . (e.g. no evidence data available, conflicting outcomes,
intervention recommendation etc.)

with respect to

Weak “We suggest not | | We believe that most informed people would make a
recommendation to ..” choice against that intervention, but a substantial

L number would not.
against the use of an
intervention

Strong “We recommend | || We believe that all or almost all informed people would
recommendation notto ...” make a choice against that intervention. This

. recommendation can be adopted as a policy in most
against the use of an clinical situations.

intervention

For each recommendation, the quality of consensus in terms of percentage of agreement
was measured and documented. Three levels of consensus were defined and distinguished.
A ‘strong consensus’ (agreement of at least 90% of the expert panel members participating
in the conference) was generally aimed at. In cases where only lower values of agreement
were achieved, these were defined as ‘consensus’ (75 to 89% agreement) or ‘weak
consensus’ (50 to 74% agreement).

2.4 Peer review and piloting

Before publication, the guidelines draft underwent an extensive internal and external review.
Internal review was accomplished at the beginning of the guidelines development to confirm
the selection of key questions (kick-off conference), prior to the consensus conference for a
preliminary review of the results from the systematic literature review, after the consensus
conference to confirm the completed recommendations, and after the external review to
confirm changes before publication.

The external review took place from 24th of March through 5th of May 2014. All ILDS
member societies, the European Dermatology Forum (EDF), European Union Of Medical
Specialists (UEMS), European Academy of Dermatology and Venereology (EADV), and
European Association of Dermato-Oncology (EADO) were officially invited. Furthermore, the
Skin Cancer Foundation, American Cancer Society and European Skin Cancer Foundation
were invited to participate in the external review. The review took place using an open-
access internet platform (www.crocodoc.com), and comments could directly be integrated in
the guidelines documents. The comment function was open to every interested individual. In
total, 103 comments were posted on the online platform (38 on the short version of the
guidelines and 65 on the long version of the guidelines). We received 9 additional letters
from different institutions. Each comment was assessed individually and categorized
according to the required consequences. A document summarizing all comments, individual
responses and their handling is available at the Division of Evidence based Medicine
(Charité - Universitatsmedizin Berlin, Berlin, Germany).

The guidelines were approved by the ILDS, the EDF, the EADV and the UEMS.

During the phase of external review, the members of the expert panel piloted the drafted
guidelines within their own practices and were encouraged to comment on the practicability
and results during the second internal review. International guidelines are intended to be
adapted to the national circumstances of each health system. Therefore, a formalized piloting
of the recommendations will have to take place in each country and the national societies are
responsible for the planning, realization, and evaluation of piloting projects.
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2.5 Implementation, evaluation, updating

International guidelines are intended to be adapted to national or regional circumstances
(requlatory approval and availability of treatments, health care provider and insurance
systems). Thus, the national medical societies associated to the ILDS will be responsible for
the adaption and implementation of the guidelines on a national level. In order to assist
implementation, additional material such as a short version of the guidelines will be supplied.
The original guidelines publication and a long version of the guidelines, this methods report
and the results report including detailed data on the methodology and results will be
published online. Evaluation strategies with respect to the awareness of the treatment
necessity amongst patients and physicians, the treatment adhesion and treatment success
should be pursued at a national level.

Due to the increasing amount of publications, guidelines need to be continually updated to
reflect the recent state of evidence. After July 31, 2018 these guidelines will expire. Should
important changes occur in the meantime, such as new available interventions, new
important evidence or withdrawal of drug licensing, the information contained in the
guidelines will be outdated earlier. In these cases, an update issue of the guidelines is
needed earlier. The ILDS will be responsible to initiate an update.
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3 Subgroups of patients presenting with AK

Werner

A widely agreed upon definition of degrees of the overall severity of AK could not be

identified. Different subgroups of patients presenting with AK,

requiring differential

therapeutic approaches were defined at the beginning of the guidelines development in order
to address the demands of clinical practice. The definitions were discussed and consented

during the kick-off consensus conference (Table 3).

Table 3: Recommendations for a classification of patients according to the severity of AK

Percentage
Recommendations for a classification of patient subgroups: | Evidence of
agreement
The following subgroups of patients should be considered expert 290%
separately: consensus
e Patients with single AK lesions
e Patients with multiple AK lesions
o Patients with field cancerization
e Patients with concomitant immunosuppression
Definition of patients presenting with single AK lesions: expert 290%
At least one and not more than five palpable or visible AK | consensus
lesions per field or affected body region
Definition of patients presenting with multiple AK lesions: expert 290%
At least 6 distinguishable AK lesions in one body region or | consensus
field
Definition of patients presenting with field cancerization: expert =90%
At least 6 AK lesions in one body region or field, and consensus
contiguous areas of chronic actinic sun damage and
hyperkeratosis
Definition of immunosuppressed patients with AK: expert 290%
AK at any of the above-mentioned severity degrees and consensus

concomitant immunosuppression (e. g. due to chronic
immunosuppressive medication or specific diseases
affecting the function of the immune system, such as
malignant hematologic disorders)
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4 Available treatment options

The following treatment options were selected as relevant interventions for actinic keratosis
by the authors of these guidelines in consensus with = 75% of the expert panel members to
be included in the assessment and evaluation. The selection of interventions and their mode
of application served as inclusion criteria for the systematic literature assessment. Other
interventions and other application modes for the selected interventions were not included
into the systematic literature review. This does not imply that other interventions are not
possibly suitable for the treatment of AK. Modes of application of the listed interventions
might have to be adapted when implementing the guidelines in the national context. When
deciding for using certain interventions, users of this guidelines must carefully check the
treatment option and its mode of application, e.g. regarding approval status, dose, dosing
regimen, adverse effects, contraindications, or drug interactions.

Lesion-directed treatment options for AK aim at the physical destruction or removal of
atypical keratinocytes that constitute a singular AK lesion. These treatments are directed
towards the clinically manifest (visible or palpable) AK lesions. Field-directed treatment
options for AK similarly aim at the destruction, removal or remission of atypical keratinocytes.
Here, therapy of latent, subclinical areas of atypical keratinocytes within a field of chronic sun
damaged skin and not only a reduction of manifest areas of AK is intended. Classification of
the interventions along these categories is difficult in some cases. For the recommendations,
all listed interventions were considered for all types of patients.

Table 4 shows a list of treatment options for AK that were selected for evaluation within these
clinical guidelines. Please note that the stated mode of application does not imply guidance
for the mode of use of the listed interventions, but solely reflects the criteria that had to be
fulfilled for inclusion into the systematic review.

Table 4: Treatment options selected for evaluation

Intervention Mode of application

Curettage Once, repeated up to 2 times
Cryotherapy Once, repeated up to several times
Carbon dioxide (CO2) laser Once, repeated up to several times
Er:YAG laser Once, repeated up to several times
0.5% 5-fluorouracil + 10% salicylic acid Once daily application for 6 to 12 weeks

5-aminolaevulinic acid photodynamic therapy | Different concentrations, light sources and
(ALA-PDT)* application modes of ALA-PDT were included,
incubation time had to be at least 1 hour

Methylaminolevulinate  photodynamic therapy | Different light sources and application modes of
(MAL-PDT)* MAL-PDT were included, incubation time had to
be at least 2.5 hours

3% diclofenac in 2.5% hyaluronic acid gel Twice daily application for 60 to 90 days

0.5% 5-fluorouracil (0.5% 5 FU) Once daily for 1 to 4 weeks

5% 5-fluorouracil (5% 5 FU) Once or twice daily for 2 to 4 weeks

2.5% Imiquimod Once daily application for 2 weeks followed by a
rest period of two weeks (One or two treatment
cycles)

3.75% Imiquimod Once daily application for 2 weeks followed by a

rest period of two weeks (One or two treatment
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cycles)

5% Imiquimod Once daily application at 2 or 3 days per week for
a time period of 4-16 weeks; continuously or
intermittent.

0.015% Ingenol mebutate for lesions on the face | Once daily application for 3 days
or scalp

0.05% Ingenol mebutate for lesions on the trunk | Once daily application for 2 days
or extremities

* PDT often included pretreatment of the AK lesions, e.g. with curettage or other topical interventions.
These were not classified as ‘combination treatments’ (see chapter 4.1), unless the combination
included one of the other selected interventions (except for curettage). For information on the specific
mode of application of PDT in the included studies, see results report (online supplement).

4.1 Combined treatment options

The expert panel suggested different (sequential) combinations of interventions for the
treatment of AK. Although these were initially intended to be assessed within the systematic
literature review, the expert panel and steering group decided not to include combined
treatment options into the systematic literature assessment: For a substantial number of
combinations, no data were eligible for the inclusion in the review and within the eligible data,
application modes were heterogeneous and comparability very limited. A systematic
literature assessment would not have been capable of reflecting the actual possibilities of
combined treatments.

A subgroup from the expert panel summarized the available evidence (not exclusively based
on the systematic literature assessment) regarding reasonable combinations that may
increase the efficacy through synergistic effects (see guidelines publication or long version of
these guidelines).

4.2 Interventions not included into this guideline

The fact that certain interventions were not included into the evaluation within these
guidelines does not necessarily imply that it may not be an appropriate treatment for AK. The
following interventions were identified as having been studied for their efficacy in the
treatment of AK, but were not included in the systematic assessment: topical masoprocaol,
topical adapalene, topical trichloracetic acid, 2-2-(Difluoromethyl)-dl-ornithine (DFMO), oral
tretinoin, oral etretinate, aretinoid methyl sulfone, betulin-based oleogel, calcipotriol,
colchicine, systemic diclofenac, topical tretinoin, 3-1,3-D-glucan, nicotinamide, resiquimod,
and DL-a-tocopherol (vitamin E).
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5 Assessment of treatment options/ rating of outcomes

To be included into the systematic review, studies had to report at least one of the selected
outcomes. Outcomes had to be reported as events per patients in case of dichotomous
outcomes (the number of events and the number of patients at the time of assessment had
to be reported) or as mean difference in case of continuous outcomes (the mean and
standard deviation had to be reported). Otherwise studies could not be considered. Efficacy
assessment was accomplished for all comparisons. Safety outcomes, patient reported
outcomes, and cosmetic outcomes were only assessed for head-to-head comparisons
(RCTs with active control).

5.1 Efficacy

The selection of efficacy outcomes was based on the rating of outcomes by the expert panel
members according to the GRADE methodology (see chapter 2.3.1, ‘Selection of key
guestions to be answered’) and on the primary outcomes chosen for the Cochrane review of
interventions for AK.2 Table 5 shows the selected efficacy outcomes and assigned rating of
importance.

Table 5: Efficacy outcomes and assigned rating of importance

Outcome Importance

Mean reduction in lesion counts from baseline to assessment (absolute values | Critical outcome
[preferred] or percentages)

Participant complete clearance (CC, rate of participants with a complete | Critical outcome
clearance of all lesions within a predefined field)

Participant partial clearance (PC, rate of participants with at least a 75% | Critical outcome
reduction of the AK lesion counts within a predefined field)

Investigator global improvement index (IGll, rate of participants rated as | Critical outcome
‘completely improved’ by the investigator)

Participants global improvement index (PGlI, rate of participants self-assessed as | Critical outcome
‘completely improved’)

For reasons of feasibility and to allow for comparability, the efficacy outcomes had to be
reported 2 months after the end of treatment or whatever was closest, not more than 6
months after the end of treatment. Studies examining longer treatment periods were not
included in the systematic review.

5.2 Tolerability/ safety

The selection of safety outcomes was similarly based on the rating of outcomes by the expert
panel members according to the GRADE methodology (see chapter 2.3.1, ‘Selection of key
questions to be answered’) and on the outcomes chosen for the Cochrane review of
interventions for AK.® Withdrawals due to adverse events and skin irritation were assessed
for every head-to-head comparison. For all head-to-head comparisons, members of the
expert panel could choose three further safety outcomes. The expert panel was supplied with
a list of safety outcomes that were available in the identified studies. Experts were asked to
evaluate which of the respective outcomes were treatment-associated and rate their
importance. Among the ‘treatment-associated’ outcomes, three outcomes with the highest
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ranking were selected for evaluation. Table 6 gives an overview of a selection of the chosen
safety outcomes and the assigned rating of importance.

Table 6: Example of safety outcomes and the assigned rating of importance

Outcome Importance
Withdrawals due to adverse events Critical outcome
Skin irritation Critical outcome
Erosion/ulceration* Important outcome
Infection* Important outcome
Blister formation* Important outcome

* The importance of these outcomes refers to the rating of outcomes for the comparison of cryotherapy
with 5% imiquimod. All safety outcomes that were selected for other specific comparisons were rated
as important outcomes.

The rate of events for all safety outcomes refers to events that occurred from baseline until
the end of the study. Apart from ‘withdrawals due to adverse events’ and ‘skin irritation’, all
safety outcomes that were selected for evaluation were rated as ‘important outcome’.

5.3 Patient reported outcomes

The selection of patient reported outcomes was equally based on the rating of outcomes by
the expert panel members according to the GRADE methodology (see chapter 2.3.1,
‘Selection of key questions to be answered’) and on the outcomes assessed for the
Cochrane review of interventions for AK.® Patient reported outcomes were assessed for
head-to-head-comparisons. Table 7 shows the selected patient reported outcomes and the
assigned rating of the importance.

Table 7: Patient reported outcomes and the assigned rating of importance

Outcome Importance
Participant’s satisfaction (rate of participants ‘satisfied’ or ‘very satisfied) Critical outcome
Participant’s preference (rate of participants preference)* Critical outcome
Compliance Critical outcome

* Participant’s preference could only be assessed in split-patient trials.

If more than one assessment of patient reported outcomes was performed in a study, the
final assessment was chosen for evaluation.

5.4 Cosmetic outcomes
The selection of cosmetic outcomes was equally based on the rating of outcomes by the

expert panel members according to the GRADE methodology (see chapter 2.3.1, ‘Selection
of key questions to be answered’). For all head-to-head comparisons, members of the expert
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panel could choose three cosmetic outcomes. The expert panel was supplied with a list of
cosmetic outcomes that were available in the identified studies. The three patient reported
outcomes with the highest ranking were selected for evaluation. Table 8 gives an overview of
a selection of the chosen cosmetic outcomes and the assigned rating of importance.

Table 8: Example of cosmetic outcomes and the assigned rating of importance

Outcome Importance
Improvement in global response* Important outcome
Improvement in tactile roughness* Important outcome
Improvement in mottled hyperpigmentation* Important outcome

* The importance of these outcomes refers to the rating of outcomes for the comparison of ALA-PDT
with 0.5% 5-fluorouracil.

If more than one assessment of cosmetic outcomes was performed in a study, the final
assessment was chosen for evaluation. Apart from ‘excellent global cosmetic outcome’ for
the comparisons of cryotherapy with 5% 5-fluorouracil and cryotherapy with 5% imiquimod
(both rated as ‘critical outcome’), all cosmetic outcomes that were selected for evaluation
were rated as ‘important outcome’.

5.5 Other considerations

Other considerations could be included into the reasoning for making recommendations for
specific interventions. These could include expert experience concerning resource use,
practicability, adherence or other reasons. These considerations were not assessed
systematically. They were discussed during the consensus conference and stated for each
recommendation as ‘additional reasoning’.
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7.2 Electronic search strategies used for the update search

Cochrane Central Register of Controlled Trials

Search dates: 2011 — January 25", 2013

ID
#1
#2
#3
#4
#5
#6
#7

Search

actinic and keratos* (Word variations have been searched)
"solar" and keratos* (Word variations have been searched)
"senile" and keratos* (Word variations have been searched)
hyperkeratos* (Word variations have been searched)
MeSH descriptor: [Keratosis, Actinic] explode all trees

#1 or #2 or #3 or #4

#5 or #6 from 2011 to 2013

Pubmed/Medline via OVID SP

Search dates: 2011 — January 25", 2013

ID
#1
#2
#3
#4
#5
#6
#7
#8
#9
#10
#11
#12
#13
#14
#15
#16
#17
#18

Search

randomized controlled trial.pt.
controlled clinical trial.pt.
randomized.ab.

placebo.ab.

clinical trials as topic.sh.
randomly.ab.

trial.ti.
lor2or3ord4or5o0r6or7
(animals not (human and animals)).sh.
8 not 9

actinic keratos$.mp.

exp Keratosis, Actinic/

solar keratos$.mp.

senile keratos$.mp.
hyperkeratos$.mp.
11or12or13or14o0r15

10 and 16

limit 17 to yr="2011 -Current"

Medline in Process

Search dates: 2011 — January 25", 2013

ID
#1
#2
#3
#4
#5
#6
#7
#8
#9

Search

"trial*".ab,ti.
"placebo*".ab,ti.
"random*".ab,ti.

lor2or3

"keratos*".ab,ti.
"hyperkeratos*".ab,ti.

50r6

4 and 7

limit 8 to yr="2011 -Current"
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Embase via OVID SP

Search dates: 2011 — January 25" 2013

ID
#1
#2
#3
#4
#5
#6
#7
#8
#9
#10
#11
#12
#13
#14
#15
#16
#17
#18
#19
#20
#21
#22
#23

Search

random$.mp.

factorial$.mp.

(crossover$ or cross-over$).mp.
placebo$.mp.

exp placebo/

(doubl$ adj blind$).mp.

(singl$ adj blind$).mp.

(assign$ or allocat$).mp.
volunteer$.mp.

exp volunteer/

exp crossover procedure/

exp double blind procedure/
exp randomized controlled trial/
exp single blind procedure/

lor2or3or4or5or6or7or8or9orl0orllorl2orl3oril4

actinic keratos$.mp.

exp actinic keratosis/

solar keratos$.mp.

senile keratos$.mp.
hyperkeratos$.mp.

16 or17 or 18 or 19 or 20

15 and 21

limit 22 to yr="2011 -Current"
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1 Introduction

Nast / Werner

This document is the results report, providing a comprehensive description of the results
from the evidence report (systematic literature review and meta-analyses) of the

Evidence and consensus based (S3) Guidelines for the Treatment of Actinic Keratosis
- International League of Dermatological Societies (ILDS) in cooperation with the
European Dermatology Forum (EDF).

Please use the following reference when citing this document. JEADV DOI:
10.1111/jdv.13179.

In the present document, detailed results of the guidelines development process including a
comprehensive description of the results from the systematic literature assessment are
presented. A detailed description of the guidelines development process and methodology is
available in the methods report of the guidelines. For clinical guidance on the clinical
background, assessment and treatment of actinic keratosis (AK), please consider the original
guidelines publication or the long version of these guidelines.

These guidelines encompass different clinical aspects related to AK. The primary goal of the
guidelines was the development of treatment recommendations appropriate for different
subgroups of patients presenting with AK. This was subject to a systematic literature review
and a formalized consensus conference of the members of the guidelines’ expert panel.

A secondary aim of these guidelines is the implementation of knowledge relating to the
clinical background of AK, including recommendations for the histopathological definition of
the disease and for the diagnosis and assessment of patients presenting with AK. Clinical
background texts were written by the steering group and subgroups of the expert panel,
based narrative literature reviews. Some of these aspects (diagnosis, histopathology,
assessment of patients with AK) were formally consented as recommendations during the
consensus conference.

The guidelines were elaborated along adapted recommendations by the WHO guidelines
review committee' and the quality criteria for guidelines as suggested by the Appraisal of
Guidelines Research and Evaluation (AGREE Il) Instrument® were incorporated into the
methodological development of the guidelines. For the planning and elaboration of the
underlying systematic literature review on interventions for AK, the methodology suggested
by the Cochrane Handbook for Systematic Reviews of Interventions®, the GRADE working
group® and the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) statement® was adapted.
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2 Disclaimer

Guidelines do not replace the clinicians’ knowledge and skills, since guidelines never
encompass therapy specifications for all medical decision-making situations. Guidelines
should not be deemed inclusive of all proper methods of care nor exclusive of other methods
of care reasonably directed to obtaining the same results. Deviation from the
recommendations may be justified or inevitable in specific situations. The ultimate judgment
regarding patient care must be individualized and must be made by the physician and patient
in light of all presenting circumstances.

Safety aspects that were considered within these guidelines do not represent a
comprehensive assessment of all available safety information for the included interventions.
They are limited to those aspects chosen for evaluation and the information available in the
included clinical trials. Readers must carefully check the information in these guidelines and
determine whether the recommendations (e.g. regarding dose, dosing regimens,
contraindications, or drug interactions) are complete, correct, up-to-date and appropriate.

International guidelines are intended to be adapted to national or regional circumstances
(regulatory approval and availability of treatments, health care provider and insurance
systems). Particularly, the mode of application of the different treatment options has to be
adapted to national approval of the interventions. Thus, the national medical societies
associated with the International League of Dermatological Societies (ILDS) will be
responsible for the adoption and implementation of the guidelines on a national level.
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3 Results from the systematic literature review (meta-data)

3.1 Existing reviews and guidelines

During the preparation of the guidelines, a recent and high-quality systematic review of
interventions for actinic keratosis was identified.® The critical appraisal using the SIGN
checklist for Systematic reviews’ identified the Cochrane review as suitable to be used as
basis of an update search for the guidelines’ body of evidence.

3.2 Study selection

3.2.1 Selection of studies from the Cochrane review

In the original Cochrane review of interventions for AK,® 83 trials were included and 55 trials
excluded after the full-text screening. The included studies were checked for eligibility for the
guidelines, and 39 of these excluded. The trials that had been excluded in the Cochrane
review due to reasons that did not necessarily correspond to the exclusion criteria of the
present guidelines were reassessed for eligibility, but none of these was included. One of the
included publications from the Cochrane review reports on results from two independent
trials and is therefore referred to as two single studies in the following text (Hauschild 2009).
Figure 1 shows a PRISMA flowchart® of included and excluded publications. Reasons for the
exclusion of studies that were included in the original Cochrane review are shown in the
appendix (Chapter 8.1, ‘Excluded studies: reasons for exclusion’).

Figure 1: Flow of information through the different phases of the systematic literature review

Update search
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= 39 full-text | | 55 fulltext 47 full-text articles 37 full-text
- articles excluded articles excluded assessad for eligibility | |articles excluded
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E 54 records included in qualitative synthesis

(including two recands reporting on two studies)

ML —Mediine, MLIF —Mediine In Process, EE — Embase, CO— Cochrane Library
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3.2.2 Selection of studies from the update search

The update search, conducted on January 25th, 2013, yielded 270 hits (Medline: 43, Medline
in Process: 17, Embase: 176, Cochrane Central Library: 34). After removal of duplicates, 212
single records remained. 165 studies were excluded during the titles and abstract screening,
and full texts of the 47 remaining studies were assessed. 10 of these were included into the
evaluation for the systematic review. One of the included publications from the update search
reports on results from four trials on two different interventions (ingenol mebutate at a
concentration of 0.015% for lesions on the face or scalp and ingenol mebutate at a
concentration of 0.05% for lesions on the trunk or extremities) and is therefore referred to as
two studies in the following text (Lebwohl 2012).° Figure 1 shows a PRISMA flowchart® of
included and excluded publications. Reasons for the exclusion of studies from the update
search are shown in the appendix (Chapter 8.1, ‘Excluded studies: reasons for exclusion’).

3.3 Risk of bias within studies

Figure 2 shows a summary of the evaluation of the included studies for each risk of bias
item.

Figure 2: Summary of the evaluation of the included studies for each risk of bias item

Adeguate sequence generation?

Allocation concealment?

Incomplete outcome data addressed?

Free of selective reparing?

Free of other hias?

Blinding of padicipants and personnel {performance hias)

Blinding of outcome assessment (detection hias)

0% 25% 50% 75%  100%

B ves (ow risk of bias) [Junciear Bl o chigh risk of bias)

Concerning randomization, 21 of the included studies stated the method used for the
sequence generation (‘low risk of bias’) and 33 did not explicitly state how randomization was
performed (‘unclear risk of bias’). Most frequently, a computer-generated randomization
schedule was used. Because randomization was an inclusion criterion, no studies had a
‘high risk of bias’ with respect to the adequacy of the sequence generation.

The mode of the allocation concealment was reported in 10 of the included studies (‘low risk
of bias’) and not reported in 43 studies (‘unclear risk of bias’). For one split-patient trial*, the
judgment concerning allocation concealment was ‘high risk of bias’, because the generation
of the random allocation sequence, enrolment of patients and assignment of procedures to
body half were conducted by the same investigator.

Incomplete outcome data were addressed in 26 of the included studies by using intention-to-
treat-analysis (ITT). The risk of bias for this item was rated as ‘high’, if no or unclear data on
dropouts were provided or the analysis was based on the per-protocol-population and it was
not possible to convert the data into an ITT analysis. This was the case in 16 of the included

w
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studies. In 12 further studies, the risk of bias with respect to incomplete outcome data was
judged as ‘unclear’.

A ‘high risk of bias’ concerning selective reporting was assigned to the studies, if selective
data were not reported according to the protocol or the stated methods report, or when the
reporting methods remained unclear or inconsistent. With 29 studies, this was the case in the
majority of the included studies. Selective reporting was judged as introducing a ‘low risk of
bias’ in 15 studies, and an ‘unclear risk of bias’ in 10 of the included studies.

In 9 of the included studies, the other bias item was rated as ‘high risk of bias’, because there
was a specific risk of bias that was not assessed within the other items of the risk of bias
assessment. With 41 studies, the majority of studies remained unclear concerning other risks
of bias, and in 4 studies, this item was judged as introducing a ‘low risk of bias’.

The majority of studies were judged as at ‘low risk of bias’ concerning an adequate blinding
of the participants and personnel (28 studies) and blinding of the outcome assessment (35
studies). 24 studies were not or inadequately blinded towards participants and personnel and
18 studies were not or inadequately assessor-blinded. In two studies, the blinding of
participants and personnel remained unclear'™ '* and in one study, the blinding of the
assessor was unclear.™

Figure 3 shows the risk of bias evaluation for each included study.

Figure 3: Risk of bias evaluation for each included study
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3.4 Risk of bias across studies

Publication bias (selective publication of results from the accomplished trials) is a major
concern in evidence based approaches. In this systematic review, a minimization of
publication bias was attempted by using the data from the Cochrane review that extensively
searched for registered studies in trials registers and searched the U.S. Food and Drug
Administration (FDA) website as well as pharmaceutical company websites.® The results
from the recent update search were compared against the ‘studies awaiting classification’
category (ongoing trials or unpublished data) from the Cochrane review to check for
completeness. One of the 12 studies listed in the Cochrane review as ‘studies awaiting
classification’ was not found in the recent update search, this record*® was excluded after
full-text assessment because it reported a comparison not relevant to this literature review.
An evaluation of funnel plots to check for the possibility of publication bias was not feasible
due to the low number of trials contributing to the evidence for each comparison.

3.5 Categorization of studies along the predefined patient
subgroups

Studies often included a mixed sample of participants from the different predefined patient
subgroups so that quality ratings concerning directness of the data had to be adapted. The
information reported in the included studies did not allow to distinguish between the
subgroups of patients with multiple AK lesions and patients with field cancerization.
Therefore, these two subgroups were generally pooled together in order to make treatment
recommendations.

During the categorization of the studies with respect to study populations, studies that did not
specify the enrolment of immunosuppressed patients were considered as enrolling
immunocompetent participants, even though some of these studies did not contain
immunosuppression as an explicit exclusion criterion.
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4 Results and recommendations

4.1 Curettage

4.1.1 Additional reasoning and recommendations
No data were eligible for this intervention.

Curettage is particularly useful for treating hypertrophic AK of the extremities. It can be used
in conjunction with shave excision, electrodessication (ED&C) or cryotherapy. If the
possibility of an invasive SCC is suspected, a shave excision or biopsy of a suspicious lesion
should be performed in conjunction with curettage. The disadvantage of curettage is that only
a limited number of visible lesions can be treated, local anesthesia is required, healing times
are prolonged especially on the lower extremities, prolonged hyperpigmentation can occur
and depigmentation and scarring are expected.

Performing curettage for discrete hyperkeratotic lesions is a very common practice and
especially in hyperkeratotic lesions, other interventions are less likely to work due to
insufficient penetration into the skin. Despite the long experience with performing curettage,
due to the missing external evidence a weak recommendation was made for the curettage of
discrete, hyperkeratotic AK lesions in patients with single lesions and in immunosuppressed
patients with AK.

. Strength of Percentage

Recommendation . of
recommendation
agreement

We suggest using curettage for discrete, hyperkeratotic | 1 =90%
lesions in patients with single AK lesions.
We cannot make a recommendation with respect to | O 290%
curettage in patients with multiple AK lesions or field
cancerization.
We suggest using curettage for discrete, hyperkeratotic | 1 275%
lesions in immunosuppressed patients.

4.2 Cryotherapy
4.2.1 Cryotherapy vs. placebo

No data were available for this comparison.

4.2.2 Cryotherapy vs. 5% 5-fluorouracil (5% 5-FU)

Study and patient characteristics:

One RCT* (N= 75, age 57 to 88 years, mean: 73) compared cryotherapy and 5% 5-
fluorouracil in a sample of 49 patients with at least five AK lesions in an area of 50 cm2. No
studies including samples of patients with single AK lesions were eligible.

Interventions:

Cryotherapy was performed using liquid nitrogen for 20 to 40 seconds for each lesion.
Treatment was repeated after two weeks in case of insufficient clearance after the first
treatment. 5% 5-FU cream was applied twice daily during four weeks with a rest period of up
to one week in case of inflammation.
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Outcomes:

The rate of participants’ complete clearance, rate of participants with an “excellent cosmetic
outcome”, and rate of participants with “better skin appearance” was assessed 12 weeks
after the treatment.

Results (see table below):

The study showed a statistically significant lower rate of participants’ complete clearance for
the cryotherapy treatment group (RR: 0.71; 95%-ClI. 0.54 — 0.94; GRADE: low quality). With
respect to the outcome of an “excellent cosmetic outcome”, no statistically significant
differences were seen (RR: 0.96; 95%-Cl: 0.06 -14.5; GRADE: low quality), but the authors
could demonstrate a statistically significant lower proportion of participants with “better skin
appearance” in the cryosurgery group when compared to the 5% 5-FU group (RR: 0.27;
95%-CI: 0.11 — 0.72; GRADE: moderate quality).

Other results and comments:

The statistically significant difference with respect to the rate of complete clearance is of
uncertain clinical importance due to the small effect size (confidence interval crosses the
minimal important difference threshold line of 0.75).

4.2.3 Cryotherapy vs. 5% imiquimod

Study and patient characteristics:

Two RCTs™ ' compared cryotherapy with 5% imiquimod. Krawtchenko et al. performed the
study (N= 75, age 57 to 88 years, mean: 73) in a sample of 51 patients with at least five AK
lesions in an area of 50 cm2.** The study by Foley et al. was conducted in a sample of 71
patients with at least 10 AK lesions at baseline (mean age: 71.5, SD 1.23)."® No studies
including samples of patients with single AK lesions were eligible.

Interventions:

Cryotherapy was performed using liquid nitrogen for 20 to 40 seconds for each lesion'* or
measuring the 10-second freeze/thaw time." Treatment was repeated after two weeks in
case of insufficient clearance after the first treatment'* or at the 3, 6, and 9 month post-
treatment visits.™

5% imiquimod was applied to the target area three times per week for 8 hours during a
period of 3 to 4 weeks (first treatment cycle), followed by three to four weeks without
application. A second treatment cycle was performed, if lesions were still present. In case of
inflammation, a resting period of 1 week was permitted.

Outcomes:
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Participants’ complete clearance, “excellent cosmetic outcome” and “better skin appearance”
were assessed 12 weeks after treatment,™* withdrawals due to adverse events, “erosion /
ulceration”, “blister formation” and “infection” were assessed during the observational period
of the study (12 months).*®

Results (see table below):

No statistically significant differences were seen with respect to complete clearance (RR:
0.80; 95%-CI. 0.59 — 1.10; GRADE: low quality), withdrawals due to adverse events (RR:
0.49; 95%-CI: 0.10 — 2.49; GRADE: moderate quality), erosion / ulceration (RR: 1.75; 95%-
Cl: 0.65 — 4.71; GRADE: low quality), and rates of infection (RR: 0.49; 95%-ClI: 0.05 — 5.12;
GRADE: low quality). A statistically significant higher rate of blister formation was seen in the
cryotherapy group (RR: 20.43; 95%-Cl: 1.24 — 335.9; GRADE: low quality). Regarding
cosmetic outcomes, cryotherapy had statistically significant inferior values when compared to
5% imiquimod, with respect to the rate of an “excellent cosmetic outcome” (RR: 0.05; 95%-
Cl: 0.01 - 0.34; GRADE: moderate quality) and “better skin appearance” (RR: 0.19; 95%-CI:
0.08 — 0.47; GRADE: moderate quality).

Other results and comments:

None.
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4.2.4 Cryotherapy vs. ALA-PDT

Study and patient characteristics:

One RCT® compared cryotherapy and 5-aminolaevulinic acid-photodynamic therapy using
red light (ALA-red light PDT) in a sample of 297 patients with an age ranging from 41 to 93
years (mean: 70.6 and 70.0) and a mean number of AK lesions at baseline of 5.4 (SD 1.57;
cryotherapy group) and 5.8 (SD 1.64; PDT group). No studies including samples of patients
solely with single AK lesions or solely with multiple AK lesions / field cancerization were
eligible.

Interventions:

Cryotherapy was performed using liquid nitrogen open spraying with a freezing time between
5 and 10 seconds. Only one cycle of cryotherapy was performed. ALA-PDT was applied
using four to eight self-adhesive 5-ALA patches, each patch covering one AK lesion.
Incubation time was 4 hours and illumination performed with red light (37 J/cm2 at 630 +/-
3nm).

Outcomes:

The rate of participants’ complete clearance was assessed 12 weeks post-treatment, skin
irritation one day after the treatment.

Results (see table below):

In the cryotherapy group, a statistically significant lower rate of complete clearances was
seen (RR: 0.76; 95%-Cl: 0.61 to 0.96; GRADE: very low quality). Statistically significant
fewer participants had a skin irritation in the cryotherapy group, when compared to the ALA-
PDT group (RR: 0.27; 95%-CI: 0.16 to 0.46; GRADE: low quality).

Additional results and comments:

The statistically significant difference with respect to the rate of participants’ complete
clearance is of uncertain clinical importance due to the small effect size (confidence interval
crosses the minimal important difference threshold line of 0.75).

4.2.5 Cryotherapy vs. MAL-PDT

Study and patient characteristics:

Four RCTs compared cryotherapy with methyl-aminolaevulinic acid-photodynamic therapy
(MAL-PDT).*** The studies by Kaufmann et al.*” and Morton et al.'® were split-patient trials
with intraindividual comparisons, with a sample of 121 patients with at least 4 comparable
symmetrical AK lesions on each body side and a mean age of 69 years (range 39 to 89)"'
and with a sample of 119 patients with at least 3 AK on each side and a mean age of 75
years (range: 53 to 93). The study by Freeman et al.'® included a sample of 200
participants with at least one mild-to-moderate AK lesion and a mean age of 65 years (range:
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33 — 86). Szeimies et al.”? included a sample of 202 participants with a maximum of ten AK
lesions per patient and with an age range from 42 to 89 years. No studies including samples
of patients solely with single AK lesions or solely with multiple AK lesions / field cancerization
were eligible.

Interventions:

Cryotherapy was performed with double freeze/thaw using liquid nitrogen for 16-20 seconds
with a 1 to 2 mm frozen rim outside the marked outline of the respective lesion. One or two
treatments were performed within a 12 week interval, depending on the response of the
lesion after the first treatment.'” *® Szeimies et al.,'® performed cryotherapy with a mean
freeze time of 24 + 18 seconds. In the study by Freeman et al.,*® a single timed freeze-thaw
cycle creating a 1 to 2 mm rim of frozen tissue beyond the marked outline was performed,
using the following freeze times: for lesions with a diameter < 10 mm, a mean freeze time of
12 + 13 seconds was applied, for 10 to 20 mm lesions, a mean time of 16 + 15 seconds, and
for lesions > 20 mm, 26 + 11 seconds.

MAL-PDT was applied to individual AK lesions using a methyl aminolevulinate (MAL) cream
at a concentration of 16%, 1 mm thick onto the lesions and covering 5 mm of the surrounding
normal tissue.'”™® One or two treatments were performed with an interval of 12 weeks
between the treatments.'” '8 In the study by Freeman et al., two treatments with an interval of
1 week were performed.’® One treatment for lesions on the face and scalp, and two
treatments at an interval of one week for other lesions were performed by Szeimies et al.*®
Before the treatment, crusts and scales were usually removed from the lesions. All studies
used occlusive dressing over the MAL cream and incubated for three hours. The following
technical parameters were used: 1) type of light: red light LED; light source: Aktilite CL128;
wavelength (nm): 630; energy fluence (J/cm?): 37,'" *® or 2) type of light: red light,
wavelength (nm): 570-670, energy fluence (J/cm?): 75, intensities (mW/cm?2): 50 to 250,
exposure time: 10 minutes,*® or 3) type of light: red light, wavelength (nm): 570-670, energy
fluence (J/cm?): 75, intensities (mW/cm?2): 70 to 200, exposure time: 10 min.**

Outcomes:

For this comparison, the following outcomes were assessed: Withdrawals due to adverse
events during the course of the study,'® ' photosensitivity reaction,*” cold exposure injury,*’
proportion of participants with an “excellent or good” cosmetic outcome as rated by the
investigator at week 24,'® '° proportion of participants with an “excellent or good” cosmetic
outcome as rated by the participant 12 or 24 weeks after the treatment,*” *° participant’s
satisfaction (proportion of participants satisfied with the treatment) after 24 weeks,*’
participant’s preference 24 weeks after the first treatment.*®

Results (see table below):

With respect to withdrawals due to AE, no statistically significant differences were seen (RR:
1.06; 95%-Cl: 0.16 — 7.16; GRADE: very low quality), as well as with respect to the
participant’s rating of the cosmetic outcome as excellent or good (RR: 0.93; 95%-CI: 0.86 —
1.01; GRADE: low quality). For photosensitivity reaction, a lower rate was seen in the
cryotherapy group, when compared to the MAL-PDT group (RR: 0.01; 95%-CI. 0 — 0.15;
GRADE: very low quality). For the event ‘cold exposure injury’, a higher rate was seen in the
cryotherapy group (RR: 151; 95%-ClI: 9.47 — 2409; GRADE: very low quality). An “excellent
or good cosmetic outcome” as rated by the investigator was seen in a lower proportion of
participants who were assigned to the cryotherapy group (RR: 0.84; 95%-Cl: 0.74 — 0.95;
GRADE: very low quality). Participants from the intraindividual split-patient trial preferred
MAL-PDT over cryotherapy (RR: 0.42; 95%-Cl: 0.29 — 0.63; GRADE: low quality) and a
lower proportion of patients was satisfied with the cryotherapy (RR: 0.41; 95%-Cl: 0.27 —
0.61; GRADE: very low quality).

Additional results and comments:

The statistically significant difference with respect to the rate of participants with a cosmetic
outcome that was rated as “excellent or good” by the investigator is of uncertain clinical
importance due to the small effect size (confidence interval crosses the minimal important
difference threshold line of 0.75).
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For methodological reasons, data from intraindividual comparisons could not be included into
the meta-analyses and GRADE profiles that similarly include data from interindividual
comparisons. Morton et al.'® also reported data on “excellent or good cosmetic outcome” as
rated by the investigator: in the cryotherapy group the rate was 113/119 and in the MAL-PDT
group 118/119. Kaufmann et al.*’ reported data on “excellent or good cosmetic outcome” as
rated by the participants: in the cryotherapy group the rate was 111/121 and in the MAL-PDT
group 119/121. Data on participants’ satisfaction, participants’ preference, ‘photosensitivity
reaction’ and ‘cold exposure injury’ in the GRADE evidence profile (see below) refer to split-
patient studies, and therefore to a sample size of 121 and 119 patients, respectively.

4.2.6 Additional reasoning and recommendations

Cryotherapy is a widely used and long established treatment option and experts confirm a
very good clinical efficacy for single lesions. The low costs (resource use), availability and
good compliance (due to the treatment mode) are further arguments for the use of
cryotherapy. Based on these considerations the expert group felt that a strong
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recommendation for patients with single AK lesions is well justified. For the use of
cryotherapy for discrete lesions in immunosuppressed patients, analogue considerations led
to the weak recommendation.

Recommendation Strength of Percentage
recommendation | of

agreement

We recommend using cryotherapy in patients with single AK lesions. | 11 275%

We suggest using cryotherapy in patients with multiple lesions, 1 =90%

especially for multiple discrete lesions Cryotherapy is not suitable for

the treatment of field cancerization.

We suggest using cryotherapy in immunosuppressed patients, 1 275%

especially for single lesions or multiple discrete lesions. Cryotherapy

is not suitable for the treatment of field cancerization.

4.3 Carbon dioxide (CO,) laser and Er:YAG laser

4.3.1 Carbon dioxide (CO,) laser vs. placebo

No data were eligible for this comparison.

4.3.2 Er:YAG laser vs. placebo

No data were eligible for this comparison.

4.3.3 Carbon dioxide (CO,) laser vs. 5% 5-fluorouracil (5% 5-FU)

For details on the study and participants’ characteristics and on the results see chapter 4.6.4
(5% 5-fluorouracil (5% 5-FU) vs. carbon dioxide (CO,) laser).

One RCT® compared carbon dioxide (CO,) laser resurfacing with 5% 5-fluorouracil (5-FU),
showing no statistically significant differences with respect to the mean percent reduction of

AK lesion counts (GRADE: very low quality) and the number of withdrawals due to adverse
events (GRADE: very low quality).

4.3.4 Carbon dioxide (CO,) laser vs. ALA-PDT
For details on the study and participants’ characteristics and on the results see chapter
4.11.3 (5-aminolevulinic acid (ALA)-photodynamic therapy (PDT) vs. carbon dioxide (COy)
laser).

One intraindividual (split-patient) RCT™® compared CO, laser with ALA-PDT, showing no
statistically significant difference in the participants’ preference (GRADE: very low quality).

4.3.5 Additional reasoning and recommendations

Experts evaluate CO, laser as an effective treatment with respect to long-term efficacy.
Efficacy and safety of CO, laser depend on the user's experience due to a lack of
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standardization of its application. Most common risks of using CO, laser are infections,
scarring, and hyper-/hypopigmentation of the treated areas. Immunosuppressed patients are
more susceptible to skin infections, and thus experts suggest not using CO, laser for the
treatment of AK in immunosuppressed patients; in spot areas CO, laser might still be used.
For Er:YAG laser, experts decided to adapt the recommendations made for CO, laser. Two
aspects should be considered: Er:YAG laser does not penetrate the epidermis as well as
CO, laser does, hence it is not suitable for the treatment of hyperkeratotic lesions;
furthermore Er:YAG laser does not provide coagulation and therefore the risk of bleeding is
higher.

Recommendation Strength of Percentage
recommendation | of

agreement

We cannot make a recommendation with respect to CO, laser and | 0 275%

Er:YAG laser in patients with single AK lesions.

We suggest using CO, laser or Er:-YAG laser in patients with | 1 250%*

multiple AK lesions or field cancerization.

We suggest not to use CO, laser or ErYAG laser in| | 275%

immunosuppressed patients.

*Experts who did not agree to this recommendation voted for making no recommendation (0)
for the use of this intervention in patients with multiple lesions or field cancerization.

4.4 3% diclofenac in 2.5% hyaluronic acid (HA) gel

4.4.1 3% diclofenac in 2.5% HA gel vs. vehicle (immunocompetent
participants)

Study and patient characteristics:

Four RCTs compared 3% diclofenac in 2.5% hyaluronic acid gel vs. 2.5% hyaluronic acid gel
in samples of immunocompetent patients.™*" #?* Gebauer et al.?! included a sample of 150
participants with a mean age of 68 years (range: 27 to 87). Baseline AK lesion counts were
9.8 (SD 6.6) in the diclofenac group and 11.3 (SD 7.7) in the vehicle group®. Rivers et al.??
studied the interventions in a sample of 195 participants with an age range from 34 to 90
years (mean ages in the different intervention groups: 65 to 70 years). The Solaraze study
2™ encompassed 108 participants and the study by Wolf et al.?® 118 participants, no data
concerning the age of the participants were presented.™* The participants had at least 5 AK
lesions in the studies conducted by Rivers et al.,”* Wolf et al.,** and in the Solaraze study 2.™*
No studies including samples of participants solely with single AK lesions were available.
Interventions:

In the studies, 0.25-0.5g of 3% diclofenac in 2.5% hyaluronic acid gel were applied twice
daily with 6 hours between the treatments for a period of 60 to 90 days. The vehicle control
intervention was performed with 2.5% hyaluronic acid gel twice daily for 60 to 90 days.
Outcomes:

Wolf et al.®® and Rivers et al.?”? assessed the rate of Participant global improvement index
(PGII) rated as ‘completely improved’ and the rate of Investigator global improvement index
(IGI) rated as ‘completely improved’ 30 days after the treatment. The mean reduction of
lesion counts at the 30 days follow up visit was assessed by Gebauer et al.?* and Rivers et
al.,?* Gebauer et al.,! Rivers et al.,?* Wolf et al.® and the authors of the Solaraze study 2**
assessed the rate of complete clearance (“participant complete resolution rate”, “rate of
participants with a target lesion number score of 0", “complete clearing of lesions”) at 30 days
post-treatment.

Results (see table below):

When data from different treatment durations (60, 90 days) and different treatment areas are
pooled, 3% diclofenac in 2,5% hyaluronic acid shows a statistically significant higher efficacy
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than its vehicle alone, with respect to the rate of participants’ complete clearance (RR: 2.35;
95%-Cl: 1.65 - 3.34; GRADE: moderate quality), the mean reduction in AK lesion counts
(mean difference: 3.00; 95%-Cl: 1.64 - 4.36; GRADE: low quality), the rate of participants
with a Participant global improvement index (PGII) rated as ‘completely improved’ (RR: 2.57;
95%-Cl: 1.51 - 4.36; GRADE: moderate quality), and the rate of participants with an
Investigator global improvement index (IGll) rated as ‘completely improved’ (RR: 2.65; 95%-
Cl: 1.60 - 4.39; GRADE: moderate quality).

Additional results and comments:

The results for the rate of complete clearance and mean reduction in lesions count refer to
pooled data from trials assessing different treatment periods (60 and 90 days) and different
affected areas (forehead, face, arm/forearm, back of the hand). Data concerning different
treatment areas are heterogeneous™ ?* ?* and subgroup analyses are partially
underpowered to show statistically significant effects of diclofenac.' ?® With respect to the
mean reduction in lesion counts, the pooled data show a statistically significant superiority of
diclofenac versus its vehicle of unclear clinical importance (the confidence interval crosses
the minimal clinical important difference threshold of 0+% SD of the mean from the control

group).

4.4.2 3% diclofenac in 2.5% HA vs. vehicle (immunosuppressed
participants)

Study and patient characteristics:

One RCT?* compared 3% diclofenac in 2.5% hyaluronic acid gel with 2.5% hyaluronic acid
gel (vehicle) in a sample of immunosuppressed organ transplant recipients. 32 organ
transplant recipients (kidney, liver, heart transplantation within three years and stable status)
with at least 3 AK lesions in a contiguous area of 50 cm? were included. Mean age of the
participants was between 62 and 72 years in the different transplant type groups. No data
concerning the mean number of AK lesions per participant were presented.

Interventions:

3% diclofenac sodium gel in 2.5% hyaluronic acid gel or vehicle was applied to a predefined
treatment area twice daily for 16 weeks.
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Outcomes:

Ulrich et al.?* reported the rate of complete and partial clearance 4 weeks after the 16 weeks
of treatment.

Results (see table below):

No statistically significant differences between the active and vehicle arm were found with
respect to the rate of complete clearance (RR: 5.78; 95%-Cl: 0.38 - 87.35; GRADE: very low
quality) and the rate of partial clearance (RR: 3.55; 95%-Cl: 0.57 - 21.94; GRADE: low
quality).

Additional results and comments:

The results show a trend towards superiority of diclofenac, but due to the very small sample
size, especially of the vehicle-treated group (n=6), results are not statistically significant.

4.4.3 3% diclofenac gel vs. 5% imiquimod (single AK lesions)

Study and patient characteristics:

Two RCTs compared 3% diclofenac gel with 5% imiquimod.?> ?® Akarsu et al.” included a
sample of 41 participants with one AK lesion each, mean age was 65.8 years. Kose et al.?
included participants with at least three AK lesions, therefore the results from this study
(Investigator and Participant global improvement indices, minor adverse events) are reported
separately: see chapter 4.4.4 (3% diclofenac gel vs. 5% imiquimod: multiple AK lesions / field
cancerization).

Interventions:

3% diclofenac sodium gel in 2.5% hyaluranon gel was used twice daily for 12 weeks;
imiquimod 5% cream was used twice weekly for 16 weeks.

Outcomes:
Akarsu et a
adverse events.

Results (see table below):

No statistically significant differences were found with respect to the rate of complete
clearance (RR: 0.95; 95%-CI: 0.27 - 3.30; GRADE: low quality).

Additional results and comments:

Effect size and confidence interval concerning the rate of withdrawals due to adverse events
could not be calculated due to no events in both groups.

1. reported the rate of complete clearance and the rate of withdrawals due to
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4.4.4 3% diclofenac gel vs. 5% imiquimod (multiple AK lesions / field
cancerization)

Study and patient characteristics:

Two RCTs compared 3% diclofenac gel with 5% imiquimod.? %® Kose et al.?® comprised a
sample of 49 participants with a mean age of 56.4 years (range: 41-82) and with at least
three AK lesions on the face and scalp. 79% in the diclofenac group and 76% in the
imiquimod group were rated as being moderately (“many visible, small, moderately thick
lesions or a few large thick, rough scaly lesions”) or severely affected (“many thick,
hyperkeratotic lesions which are clearly visible and palpable with well-defined borders”).
Akarsu et al.?® included participants with only one AK lesion, therefore the results from this
study (rate of complete clearance, withdrawals due to adverse events) are reported
separately: see chapter 4.4.3 (3% diclofenac in 2.5% hyaluronic acid vs. 5% imiquimod:
single lesions).

Interventions:

3% diclofenac gel was applied to the AK lesions once daily for 12 weeks. 5% imiquimod
cream was applied to the AK lesions three times a week.

Outcomes:

Kose et al.”” assessed the rate of participants rated as ‘completely improved’ on the
Investigator global improvement index (IGII) and on the Participant global improvement index
(PGII) at the end of the 90 days treatment period. Furthermore, the rate of minor adverse
events (erythema, crusting, scaling) during the study period was assessed.

Results (see table below):

No statistically significant differences were found with respect to the rate of participants with
the Investigator global improvement index (IGIl) rated as ‘completely improved’ (RR: 0.52;
95%-Cl: 0.15 - 1.85; GRADE: very low quality) and with respect to the rate of participants
with the Participant global improvement index (PGII) rated as ‘completely improved’ (RR:
1.22; 95%-Cl: 0.48 - 3.10; GRADE: very low quality). With respect to the minor adverse
events that were assessed during the study period, no statistically significant differences
were seen: erythema (RR: 1.15; 95%-ClI: 0.60 - 2.19; GRADE: very low quality), crusting
(RR: 1.82; 95%-ClI: 0.61 - 5.44; GRADE: very low quality), and scaling (RR: 0.69; 95%-ClI:
0.13 - 3.80; GRADE: very low quality).

Additional results and comments:

None.

|26
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4.45 3% diclofenac in 2.5% HA vs. 0.5% 5-fluorouracil + 10% SA

For details on the study and participants’ characteristics and the results please see chapter
4.13.2 (comparison 0.5% 5-fluorouracil + 10% SA vs. 3% diclofenac in 2.5% HA).

One RCT*? compared 0.5% 5-fluorouracil in 10% salicylic acid (SA) with 3% diclofenac in
2.5% hyaluronic acid (HA) in a sample of 372 patrticipants. 0.5% 5-fluorouracil in combination
with 10% salicylic acid was statistically significantly more effective than diclofenac 3% in
hyaluronic acid with respect to the rate of complete clearance (GRADE: low quality), the rate
of participant’s global assessment as “good/very good” (GRADE: very low quality) and the
rate of physician’s global assessment of the clinical improvement as “good/very good”
(GRADE: very low quality). In the 0.5% 5-fluorouracil in 10% salicylic acid group, a
statistically significantly higher rate of minor adverse events with respect to application-site
irritation (GRADE: low quality), treatment emergent adverse events (GRADE: very low
quality) and administration site reaction (GRADE: low quality) was seen. No statistically
significant difference with respect to the rate of infections and infestations was seen
(GRADE: very low quality).

Additional results and comments:

The statistically significant differences with respect to the rate of physician’s and participant’s
global assessment as “good/very good” as well as with respect to the rate of treatment
emergent adverse events are of uncertain clinical importance due to the small effect size
(confidence interval crosses the minimal important difference threshold line).
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4.4.6 Additional reasoning and recommendations

Experts perceive the long-term efficacy of 3% diclofenac in 2.5% hyaluronic acid as much
poorer than long-term efficacy of other topical treatments. Diclofenac might be more effective
in certain areas (e.g. face) than in others. Experts also perceive that the treatment duration of
60 to 90 days with twice daily use imposes a negative impact on the practicability and might
affect the adherence, although there is some contradictory evidence to that from a
randomized trial.

Recommendation Strength of Percentage
recommendation | of

agreement

We cannot make a recommendation with respect to 3% diclofenac | 0 275%

in 2.5% hyaluronic acid gel for patients with single AK lesions.

We suggest using 3% diclofenac in 2.5% hyaluronic acid gel in | 1 275%

patients with multiple AK lesions or field cancerization.

We cannot make a recommendation with respect to 3% diclofenac | O 290%

in 2.5% hyaluronic acid gel for immunosuppressed patients.

4.5 0.5% 5-fluorouracil (0.5% 5-FU)

45.1 0.5% fluorouracil vs. vehicle

Study and patient characteristics:

Three studies?”* provided data for the comparison of 0.5% 5-fluorouracil with vehicle, with
two studies containing a two week and a four week treatment arm,?” ?® and one study
reporting on a one-week treatment.?® One hundred thirty-six participants with at least 5 AK
lesions (mean number of AK lesions in the various treatment groups ranging from 14.6 to
15.8) were included into the study by Jorizzo et al.?’ No data on the age were provided.
Weiss et al.?® included a sample of 119 participants with a mean of 14.1 to 16.4 AK lesions
and a mean age between 62.7 and 63.6 years (range 39-89). Jorizzo et al.?® included a
sample of 144 patients with at least 5 AK lesions and a mean age of 62.6 years. No studies
including participants with single AK lesions were eligible.

Interventions:

0.5% fluorouracil cream or its vehicle was applied once daily to the affected areas for one,
two or four weeks.

Outcomes:

The rate of complete clearance and mean reduction in AK lesion counts was assessed four
weeks after completing the treatment.?”*

Results (see table below):

The rate of complete clearance from all AK lesions was statistically significantly higher in the
0.5% fluorouracil group than in the placebo group (RR: 8.86; 95%-ClI: 3.67 - 21.40; GRADE:
low quality). The mean reduction in lesion counts was only assessed for one week treatment,
showing a statistically significant higher reduction for 0.5% 5-fluorouracil (mean difference:
5.40; 95%-Cl: 2.94 - 7.86; GRADE: high quality.)

Additional results and comments:

Data for complete clearance were pooled from one, two and four week treatment. Data on
the mean reduction in lesion counts only refer to a one week treatment.
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45.2 0.5% fluorouracil vs. 5% fluorouracil

Study and patient characteristics:

One intraindividual split-patient RCT*® compared different concentrations of fluorouracil
cream (0.5% vs. 5%). The study comprised 21 patients with a mean age of 70.4 years and at
least six visible or palpable AK lesions (mean number of AK lesions: 21.7). No studies
including a sample of patients with single AK lesions were eligible.

Interventions:

Fluorouracil cream at the two concentrations was applied to the AK lesions for four weeks.
The 0.5% concentration was used once-daily, the 5% twice-daily. When needed,
sunscreen/moisturizer was provided within the study. Due to irritation and other adverse
events, the mean duration of the treatment was 19 days (range 9 — 28).

Outcomes:

The authors of the study® assessed participants’ preference at the end of the four week
posttreatment period, and minor adverse events (erythema, erosion, and pain) during the
study period.

Results (see table below):

The participants of the trial preferred the 0.5% fluorouracil concentration to the 5%
concentration (RR: 5.67; 95%-ClI: 1.96 - 16.35; GRADE: moderate quality). No statistically
significant differences were found with respect to the minor adverse events erythema (RR:
1.00; 95%-ClI: 0.91 - 1.09; GRADE: moderate quality), erosion (RR: 0.85; 95%-CI: 0.68 -
1.07; GRADE: low quality), and pain (RR: 0.75; 95%-ClI: 0.40 - 1.39; GRADE: low quality).
Additional results and comments:

The efficacy with respect to the rate of complete clearance was 43% in both study groups.
With respect to the mean change of lesion counts from baseline to the end of the study, the
0.5% fluorouracil concentration had a higher efficacy. Due to missing data concerning N
(sample size used in the analysis) and the standard deviation, these data could not be
integrated into this evaluation.
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45.3 0.5% 5 fluorouracil vs. ALA-PDT

For details on the study and participants’ characteristics and the results please see chapter
4.11.4 (comparison 5-aminolaevulinic acid-photodynamic therapy (ALA-PDT) vs. 0.5% 5-
fluorouracil).

One RCT* compared 0.5% fluorouracil with aminolaevulinic acid (ALA)-photodynamic
therapy (PDT), using two different light sources (blue light in one group and pulsed dye laser
in another study group).

The following results refer to a comparison of 0.5% fluorouracil with the pooled data from the
ALA-PDT arms (blue light and pulsed dye laser). No statistically significant differences were
seen with respect to the rate of complete clearance (GRADE: very low quality), partial
clearance (GRADE: very low quality), withdrawals due to adverse events (GRADE: very low
quality), improvement in global response (GRADE: very low quality), improvement in tactile
roughness (GRADE: very low quality), and improvement in mottled hyperpigmentation
(GRADE: very low quality).

The efficacy of the blue light ALA-PDT was higher than the efficacy of pulsed dye laser ALA-
PDT with respect to the rate of complete and partial clearance.** Nevertheless, in this study,
separate analyses of the different light sources vs. 0.5% fluorouracil did not show statistically
significant differences with respect to the rate of complete and partial clearance, withdrawals
due to adverse events, improvement in the global response, tactile roughness and mottled
hyperpigmentation.

4.5.4 Additional reasoning and recommendations

For patients with single AK lesions, indirect evidence from the good data on the efficacy of
0.5% 5-FU in multiple lesions patients was drawn to make a weak recommendation;
additionally with regards to the evidence for the multiple lesions treatment, experts
highlighted data from a network analysis showing the good efficacy of 5-FU compared to the
other interventions for complete clearance.*
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Recommendation Strength of Percentage
recommendation | of

agreement

We suggest using 0.5% fluorouracil in patients with single AK | 1 275%

lesions.

We recommend using 0.5% fluorouracil in patients with multiple | 11 250%*

AK lesions or field cancerization.

We cannot make a recommendation with respect to 0.5% | O 275%

fluorouracil for immunosuppressed patients.

* Experts who did not agree voted for making a weak recommendation (1) for the use of
0.5% 5-fluorouracil in patients with multiple lesions or field cancerization.

4.6 5% 5-fluorouracil (5% 5-FU)

4.6.1 5% 5-fluorouracil vs. vehicle

No data were eligible for this comparison.

4.6.2 5% 5-fluorouracil vs. 0.5% 5-fluorouracil

For details on the study and participants’ characteristics and on the results please see
comparison 4.5.2 (0.5% fluorouracil vs. 5% fluorouracil).

One intraindividual split-patient RCT*® compared different concentrations of fluorouracil
cream (0.5% vs. 5%). The participants of the trial preferred the 0.5% fluorouracil
concentration to the 5% concentration (GRADE: moderate quality). No statistically significant
differences were found with respect to the minor adverse events erythema (GRADE:
moderate quality), erosion (GRADE: low quality), and pain (GRADE: low quality).

4.6.3 5% 5-fluorouracil vs. cryotherapy

For details on the study and participants’ characteristics and the results see comparison
4.2.2 (cryotherapy vs. 5% 5-fluorouracil).

One RCT* compared 5% 5-fluorouracil and cryotherapy, showing a statistically significant
superiority of 5% 5-FU with respect to complete clearance (small effect size, uncertain
clinical importance; GRADE: low quality) and the cosmetic outcome of “better skin
appearance” (GRADE: moderate quality). No difference was seen with respect to the
“excellent cosmetic outcome” (GRADE: low quality).

4.6.4 5% 5-fluorouracil (5% 5-FU) vs. carbon dioxide (CO,) laser

Study and patient characteristics:

One RCT® compared carbon dioxide (CO,) laser resurfacing with 5% 5-fluorouracil (5-FU) in
a sample of 17 patients with an age ranging from 54 to 91 years (mean: 72.8) and a mean
number of AK lesions at baseline of 61.8 (SD 22.4; 5% 5-FU group) and 78.0 (SD 29.2; CO,
laser group). No studies including a sample of patients with single AK lesions were available.
Interventions:
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CO, laser resurfacing was performed under local anesthesia with 2 passes. The first pass
was made at a setting of 6 W, the second pass at 5W. During one month before and three
weeks after the procedure, participants applied 0.05% tretinoin to the face at night. Two days
before and through postoperative day ten, the participants were instructed to use valacyclovir
hydrochloride, 500 mg twice daily. After the procedure, patients received an occlusive
dressing and ciprofloxacin, 500 mg twice per day, for infection prophylaxis. Acetaminophen
with or without hydrocodone bitartrate was provided as needed for pain. 5% 5-fluorouracil
cream was self-administered twice daily for a time period of 3 weeks. After the 3 weeks of
treatment, a low-potency corticosteroid preparation was used for 1 to 2 weeks.

All participants were instructed to use sunscreen and apply 0.05% tretinoin cream after the
treatment.

Outcomes:

For this comparison, the mean percent reduction in lesion counts from baseline to the 3
months follow-up visit and withdrawals due to adverse events were assessed.

Results (see table below):

With respect to the mean percent reduction of the AK lesion counts, no statistically significant
differences were seen between 5% 5-FU and CO, laser (mean difference -8.8%; 95%-CI. -
20.7% - 3.16%; GRADE: very low quality). No statistically significant differences were seen
regarding the number of withdrawals due to AE (RR: 0.18; 95%-CI: 0.01 - 3.27; GRADE: very
low quality).

Additional results and comments: None.

4.6.5 5% 5-fluorouracil vs. 5% imiquimod

For details on the study and participants’ characteristics and on the results please see
comparison 4.9.6 (5% imiquimod vs. 5% fluorouracil).

Two RCTs compared 5% 5-fluorouracil and 5% imiquimod.** 3 With respect to the rate of
complete clearance, no statistically significant difference between the interventions (GRADE:
very low quality). 5% imigquimod was significantly more frequently associated with an
‘excellent’ cosmetic outcome as rated by the investigator (GRADE: low quality) and with a
normal skin surface (GRADE: low quality). The statistically significant difference with respect
to the rate of participants with ‘normal skin surface’ is of uncertain clinical importance due to
the small effect size (confidence interval crosses the minimal important difference threshold
line and touches the line of no effect). Concerning the withdrawals due to adverse events, no
effect estimate could be calculated (no events in both study groups).
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4.6.6 Additional reasoning and recommendations

The weak recommendation for using 5% 5-fluorouracil cream in patients with single and
multiple AK lesions and patients with field cancerization is based on clinical long-term
experience through wide-spread use in many countries and the non-inferiority of topical 5%
5-FU with respect to head-to-head comparison with imiquimod 5%, cryotherapy and CO,
laser.

With respect to immunosuppressed patients, the weak recommendation is similarly based on
clinical long-term experience through the wide-spread use in many countries. Additionally,
there is a good expert agreement that the cytotoxic mechanism of action without direct
modulation of the immune system is safer for the use in immunosuppressed patients than
e.g. imiquimod.

Recommendation Strength of Percentage
recommendation | of

agreement

We suggest using 5% fluorouracil in patients with single AK | 1 250%*

lesions.

We suggest using 5% fluorouracil in patients with multiple AK | 1 >50%**

lesions or field cancerization.

We suggest using 5% fluorouracil in immunosuppressed patients. | 1 275%

* Experts who did not agree voted for making a strong recommendation (1) or no
recommendation (0) for the use of 5% 5-fluorouracil in patients with single AK lesions.

** Experts who did not agree voted for making a strong recommendation (11) for the use of
5% 5-fluorouracil in patients with multiple lesions or field cancerization.

4.7 2.5% Imiquimod

4.7.1 2.5% imiquimod vs. vehicle

Study and patient characteristics:

One RCT* compared a 2.5% concentration of imiquimod with its vehicle in a sample of 319
participants with five to 20 visible or palpable AK lesions within a field of 25cm?2. Participants
had a mean number of 10.9 and 11.3 AK lesions (2.5% imiquimod and vehicle group) and a
mean age of 64.3 years in both groups. No studies including participants with single AK
lesions were eligible.

Interventions:

Up to 0.25g of 2.5% imiquimod or vehicle were applied to the treatment area once daily
overnight (approximately eight hours, then washed off) during two weeks. After a rest period
of two weeks, another two week treatment cycle was performed.

Outcomes:

The authors assessed the rate of complete clearance and partial clearance eight weeks after
the last application.

Results (see table below):

2.5% imiquimod cream had a higher efficacy when compared to its vehicle on a statistically
significant level with respect to the rate of complete clearance (RR: 4.87; 95%-Cl: 2.59 -
9.27; GRADE: high quality) and the rate of partial clearance (RR: 2.13; 95%-ClI. 1.53 - 2.95;
GRADE: high quality).

Additional results and comments: None.
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4.7.2 2.5% imiquimod vs. 3.75% imiquimod

Study and patient characteristics:

One RCT* compared a 2.5% concentration of imiquimod with a 3.75% imiquimod
formulation in a sample of 320 participants with five to 20 visible or palpable AK lesions
within a field of 25cmz2. Participants had a mean number of 10.9 and 11.0 AK lesions and a
mean age of 64.3 and 64.5 years (2.5% and 3.75% imiquimod group, respectively). No
studies including participants with single AK lesions were eligible.

Interventions:

Up to 0.25g of 2.5% or 3.75% imiquimod were applied to the treatment area once daily
overnight (approximately eight hours, then washed off) during two weeks. After a rest period
of two weeks, another two week treatment cycle was performed.

Outcomes:

The authors assessed the rate of complete clearance and partial clearance eight weeks after
the last application. Additionally, the authors reported the rate of withdrawals due to adverse
events during the study period, and the rates of application site pruritus, application site
irritation, application site pain and application site swelling.

Results (see table below):

With respect to the rate of complete clearance, no statistically significant differences were
seen between 2.5% and 3.75% imiquimod concentration (RR: 0.86; 95%-Cl: 0.63 - 1.18;
GRADE: moderate quality). With respect to the rate of partial clearance, the confidence
interval touches the line of no effect (RR: 0.81; 95%-Cl: 0.66 - 1.00; GRADE: moderate
quality). No statistically significant differences were seen concerning the withdrawals due to
adverse events (RR: 0.50; 95%-ClI: 0.05 - 5.46; GRADE: moderate quality), application site
irritation (RR: 0.80; 95%-ClI: 0.22 - 2.92; GRADE: moderate quality), application site pruritus
(RR: 0.86; 95%-ClI: 0.29 - 2.49; GRADE: moderate quality), application site pain (RR: 0.40;
95%-Cl: 0.08 - 2.03; GRADE: moderate quality), and application site swelling (RR: 0.20;
95%-Cl: 0.01 - 4.13; GRADE: moderate quality).

Additional results and comments: None.
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4.7.3 Additional reasoning and recommendations

Because of limited experience with this concentration of imiquimod and the lower efficacy
concerning partial clearance rates when compared to the 3.75% concentration of imiquimod,
a weak recommendation was made for patients with multiple AK lesions or field

cancerization.

Recommendation Strength of Percentage
recommendation | of

agreement

We cannot make a recommendation with respect to 2.5% | O 290%

imiquimod for patients with single AK lesions.

We suggest using 2.5% imiquimod in patients with multiple AK | 1 275%

lesions or field cancerization.

We cannot make a recommendation with respect to 2.5% | O 290%

imiquimod for immunosuppressed patients.
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4.8 3.75% Imiquimod

4.8.1 3.75% imiquimod vs. vehicle

Study and patient characteristics:

One RCT* compared a 3.75% concentration of imiquimod with its vehicle in a sample of 319
participants with five to 20 visible or palpable AK lesions within a field of 25cm?. Participants
had a mean number of 11.0 and 11.3 AK lesions and a mean age of 64.5 and 64.3 years
(3.75% imigquimod and vehicle group, respectively). No studies including participants with
single AK lesions were eligible.

Interventions:

Up to 0.25g of 3.75% imiquimod or vehicle were applied to the treatment area once daily
overnight (approximately eight hours, then washed off) during two weeks. After a rest period
of two weeks, another two week treatment cycle was performed.

Outcomes:

The authors assessed the rate of complete clearance and partial clearance eight weeks after
the last application.

Results (see table below):

3.75% imiquimod cream had a higher efficacy when compared to its vehicle on a statistically
significant level with respect to the rate of complete clearance (RR: 5.66; 95%-Cl: 3.00 -
10.69; GRADE: high quality) and the rate of partial clearance (RR: 2.62; 95%-ClI: 1.91 - 3.59;
GRADE: high quality).

Additional results and comments: None.

4.8.2 3.75% imiquimod vs. 2.5% imiquimod

For details on the study and participants’ characteristics and on the results please see
comparison 4.7.2 (2.5% imiquimod vs. 3.75% imiquimod).

One RCT* compared a 2.5% concentration of imiquimod with a 3.75% imiquimod
formulation. With respect to the rate of complete clearance, no statistically significant
differences were seen between 2.5% and 3.75% imiquimod concentration (GRADE:
moderate quality). With respect to the rate of partial clearance, the confidence interval
touches the line of no effect (GRADE: moderate quality). No statistically significant
differences were seen concerning the withdrawals due to adverse events (GRADE: moderate
quality), application site irritation (GRADE: moderate quality), application site pruritus
(GRADE: moderate quality), application site pain (GRADE: moderate quality), and
application site swelling (GRADE: moderate quality).
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4.8.3 Additional reasoning and recommendations

Due to the long-term experience with the 3.75% imiquimod cream concentration and drawing
indirect evidence from the efficacy of 3.75% imiquimod in patients with multiple AK lesions, a
weak recommendation was made for patients with single AK lesions although no trials
including this population were eligible.

Recommendation Strength of Percentage
recommendation | of

agreement

We suggest using 3.75% imiquimod in patients with single AK | 1 =290%

lesions.

We recommend using 3.75% imiquimod in patients with multiple | 11 =290%

AK lesions or field cancerization.

We cannot make a recommendation with respect to 3.75% | O 290%

imiquimod for immunosuppressed patients.

4.9 5% Imiquimod

4.9.1 5% imiquimod vs. vehicle in immunocompetent participants

Study and patient characteristics / Interventions / Qutcomes:

Ten RCTs** compared 5% imiquimod with its vehicle or placebo cream. Study and
participants’ characteristics, the mode of intervention and outcomes are shown in Table 1.
No studies solely including samples of participants with single lesions were eligible.

Table 1: 5% imiquimod vs. vehicle - study and participants' characteristics, intervention and

outcomes
Study N Incl. criteria Mean Mean age | Intervention Outcome
AK (years)
Alomar 259 | 5-9 AK lesions | No data 70.3 5% imiquimod was applied once | Complete and
2007% within a contiguous (imiquimod daily 3 times per week for 4 | partial  clearance
25cm? area group) 71.9 | weeks (coursel), followed by a | rates eight weeks
(vehicle 4-week posttreatment period. | after treatment
group) Patients  without  complete
clearance at four weeks post-
treatment  accomplished a
second treatment course.
Gebauer 89 10-50 AK No data 71 5% imiquimod was applied once | Complete and
2009% daily on two or three days per | partial  clearance
week, each application with 0,5- | rates eight weeks
1,59 overnight during around 8 | after treatment
h, then washed off, eight weeks
of treatment. The  study
contained different active arms.
Here, data from two arms
conforming the inclusion criteria
were pooled vs. vehicle.
Jorizzo 246 | 4-8 clinically | Median 6 | No data 5% imiquimod was applied once | Complete and
2007 typical, visible AK daily 3 times per week for 4 | partial clearance
lesions within a weeks (course 1), followed by a | rates 4 weeks post-
contiguous  25cm?2 4-week posttreatment period. | treatment.
area Patients  without = complete
clearance at four weeks post-
treatment  accomplished a
second treatment course.
Korman 492 | 4-8 clinically | No data 66.7 5% imiquimod was applied once | Rate of complete
2005% diagnosed AK (imiquimod daily 3 times per week for 16 | and partial
lesions within a group) and | weeks, rest periods were | clearance at 8
25cm?2  contiguous 65.9 allowed at the discretion of the | weeks post-
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area (vehicle investigator treatment follow-up
group)
Lebwohl 436 | 4-8 clinically | Median 6 | 66.6 5% imiguimod cream was | Rate of complete
2004 diagnosed AK (imiquimod applied on two days per week | and partial
lesions within a group) and | for 16 weeks clearance at 8
25cm?2  contiguous 65.5 weeks post-
area (vehicle treatment follow-up
group)
NCT00828 | 422 | 4-8 clinically | No data 67.2 5% imiquimod was applied to | Rate complete
568% diagnosed, non- the treatment area on two days | clearance 8 weeks
hyperkeratotic = AK each week for 16 weeks (the | after the end of
lesions within a study assessed two active arms | treatment
25cm?2  contiguous — Aldara 5% imiquimod and
area Imiquimod 5% manufactured by
Taro. Here, data from both
active arms were pooled vs.
vehicle).
Ooi 2006™ | 18 6-15 clinically | No data 68 5% imiquimod was applied on | Rate of complete
diagnosed AK the lesions once daily, three | clearance at the
times per week until all lesions | end-of-treatment
cleared or for up to 16 weeks visit
Ortonne 12 At least 5 clinically | 5.9 66 5% imiquimod was applied once | Reduction in AK
2010% diagnosed  non- daily 3 times per week for 4 | lesion counts from
hyperkeratotic, weeks, followed by a 4-week | baseline to the 4
non-hypertrophic posttreatment period (course 1). | weeks post-
AK lesions in a A second, similar course was | treatment follow up.
treatment area of performed consecutively.
20 cm?
Stockfleth 52 3 to 10 AK lesions | No data 68 5% imiquimod was applied on | Rate of complete
2002% in a treatment area the lesions once daily, three | and partial
of 20cm?2 times per week until all lesions | clearance at 2
cleared or for up to 12 weeks weeks post-
treatment follow-up
Szeimies 286 | 5to 9 clinically No data 71.1 5% imiquimod was applied to | Rate of complete
2004* diagnosed and (imiquimod | the treatment area once daily 3 | and partial
histologically group) and | times per week for 16 weeks, | clearance at 8
confirmed AK 70.9 using 0.25g of cream each day weeks post-
lesions (vehicle treatment follow-up
located within a group)

contiguous 25-cm?2
treatment area

Results (see table below):

5% imiquimod was statistically significantly more effective than vehicle cream with respect to
the rate of complete clearance (RR: 8.55; 95%-ClI. 4.80 - 15.23; GRADE: low quality) and the
rate of partial clearance (RR: 6.53; 95%-ClI: 3.54 - 12.03; GRADE: low quality). In one study
with a sample size of 12 participants, that assessed the mean reduction of AK lesion counts
from baseline to the end of the study®’, no statistically significant difference between the
study groups could be seen (mean difference 2.2 lesions; 95%-CI. -1.05 to +5.45; GRADE:
low quality).

Additional results and comments: None.
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4.9.2 5% imiquimod vs. vehicle in immunosuppressed participants

Study and patient characteristics:

One RCT* compared 5% imiquimod cream with its vehicle cream in a sample of
immunosuppressed organ transplant recipients. Ulrich et al.*® included 43 organ transplant
recipients (kidney, liver, heart transplantation within three years, stable status) with 4 to 10
AK lesions in a contiguous area of 100 cm2. Mean age of the participants was between 60.7
and 65.5 years. No data concerning the mean number of AK lesions per participant were
presented.

Interventions:

500mg imiquimod 5% cream or vehicle cream was applied to the treatment area for eight
hours overnight on 3 days per week for 16 weeks.

Outcomes:

Ulrich et al.*® reported the rate of complete and partial clearance 8 weeks after the 16 weeks
of treatment.

Results (see table below):

Participants randomized to the imiquimod 5% treatment arm had a statistically significantly
higher rate of complete clearance (RR: 18.50; 95%-Cl: 1.19 - 286.45; GRADE: low quality)
and of partial clearance (RR: 23.50; 95%-Cl: 1.53- 360.94; GRADE: low quality).

Additional results and comments:

None.

64



4.9.3 5% imiquimod vs. cryotherapy

For details on the study and participants’ characteristics and the results see comparison
4.2.3 (cryotherapy vs. 5% imiquimod).

Two RCTs compared 5% imiquimod and cryotherapy.'* * No statistically significant
differences were seen with respect to the rate of complete clearance (GRADE: low quality),
withdrawals due to adverse events (GRADE: moderate quality), erosion / ulceration, and
infection (GRADE: low quality). 5% imiquimod was superior to cryotherapy with respect to
the rate of blister formation (GRADE: low quality), “excellent cosmetic outcome” (GRADE:
moderate quality) and “better skin appearance” (GRADE: moderate quality).

4.9.4 5% imiquimod vs. 3% diclofenac gel (single AK lesions)

For details on the study and participants’ characteristics and on the results see comparison
4.4.3 (3% diclofenac gel vs. 5% imiquimod: single AK lesions).

One RCT?® compared 5% imiquimod with 3% diclofenac gel in a sample of participants with
single AK lesions.

No statistically significant differences were found with respect to the rate of complete
clearance (GRADE: low quality). Effect size and confidence interval concerning the rate of
withdrawals due to adverse events could not be calculated due to no events in both groups.

4.9.5 5% imiquimod vs. 3% diclofenac gel (multiple AK lesions / field
cancerization)

For details on the study and participants’ characteristics and the results see comparison
4.4.4 (3% diclofenac gel vs. 5% imiquimod: multiple AK lesions / field cancerization).

One RCT?® compared 5% imiquimod with 3% diclofenac gel in participants with single or
multiple AK lesions / field cancerization.

No statistically significant differences were found with respect to the rate of participants with
the Investigator global improvement index (IGll) rated as ‘completely improved’ (GRADE:
very low quality) and with respect to the rate of participants with the Participant global
improvement index (PGII) rated as ‘completely improved’ (GRADE: very low quality). With
respect to the minor adverse events that were assessed during the study period, no
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statistically significant differences were seen: Erythema (GRADE: very low quality), crusting
(GRADE: very low quality), and scaling (GRADE: very low quality).

4.9.6 5% imiquimod vs. 5% 5-fluorouracil

Study and patient characteristics:

Two RCTs compared 5% imiquimod and 5% 5-fluorouracil.** * The study by Krawtchenko et
al.** included a sample of 50 participants with at least 5 AK lesions (mean 7.9 AK lesions in
the imiquimod group and 8.3 in the 5-FU group) and a mean age of 73 years (range: 57 to
88). Tanghetti et al.*® included a sample of 39 participants with at least four AK lesions within
a 25cm? area, no age data were presented. No studies including solely participants with
single AK lesions were eligible.

Interventions:

5% imiquimod was applied to the treatment area twice weekly for eight hours overnight
during a period of 16 weeks® or three times per week (0.25g of cream for eight hours
overnight) during a period of four weeks, followed by four weeks without treatment. If lesions
were still present after the first course, another course of four weeks treatment and four
weeks of rest was performed.**

5% 5-fluorouracil cream was used twice daily for two to four weeks*® or for four weeks with a
rest period of up to one week in case of acute inflammation.**

Outcomes:

The authors of the studies assessed the rate of complete clearance in the participants four
weeks after the last application of 5-FU and eight weeks after the last application of
imiquimod** and at week 24 in both study groups.®® Tanghetti et al. also reported the rate of
withdrawals due to adverse events during the study period®*® and Krawtchenko et al.
additionally reported the rate of participants with a ‘normal skin surface’ and the rate of
participants with the investigator cosmetic outcome rated as ‘excellent’.**

Results (see table below):

With respect to the rate of complete clearance, no statistically significant difference between
the interventions (RR: 0.54; 95%-ClI: 0.12 - 2.43; GRADE: very low quality). 5% imiquimod
was significantly more frequently associated with an ‘excellent’ cosmetic outcome as rated by
the investigator (RR: 19.38; 95%-Cl: 2.82 - 133.26; GRADE: low quality) and with a normal
skin surface (RR: 1.45; 95%-Cl: 1.00 - 2.11; GRADE: low quality; statistically significant
result of uncertain clinical importance). With respect to the withdrawals due to adverse
events, no effect estimate could be calculated (no events in both study groups).

Additional results and comments:

The statistically significant difference with respect to the rate of participants with ‘normal skin
surface’ is of uncertain clinical importance due to the small effect size (confidence interval
crosses the minimal important difference threshold line and touches the line of no effect).
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4.9.7 5% imiquimod vs. ALA-PDT

For details on the study and participants’ characteristics and the results see comparison
4.11.5 (5 aminolevulinic-photodynamic therapy (ALA-PDT) vs. 5% imiquimod).

One intraindividual (split-patient) RCT*® compared ALA-PDT with 5% imiquimod.

Participants preferred ALA-PDT over 5% imiquimod cream on a statistically significant level
(GRADE: moderate quality). No statistically significant differences were seen with respect to
the minor adverse event “erythema” (GRADE: moderate quality). Statistically significantly
less minor adverse events occurred in the imiquimod treated areas, with respect to “burning”
(GRADE: moderate quality), “pain” (GRADE: low quality), and “oedema” (GRADE: moderate

quality).

4.9.8 5% imiquimod vs. MAL-PDT

For details on the study and participants’ characteristics and the results see comparison
4.12.4 (methylaminolevulinate-photodynamic therapy (MAL-PDT) vs. 5% imiquimod).

Two RCTs*" 8 compared MAL-PDT with 5% imiquimod cream. There was no statistically
significant difference between the interventions concerning efficacy: complete clearance
(GRADE: low quality) and partial clearance rates (GRADE: low quality). A statistically
significantly lower rate of participants was “very satisfied” with 5% imiquimod than with MAL-
PDT (GRADE: moderate quality).
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4.9.9 Additional reasoning and recommendations

For patients with multiple AK lesions / field cancerization, a weak recommendation was made
(as compared to the strong recommendation for the 3.75% concentration of imiquimod
cream). Besides the lower quality of evidence for 5% imiquimod, experts perceive the
tolerability of 3.75% imiquimod as better due to the shorter duration and lower intensity of
side effects.

Recommendation Strength of Percentage
recommendation | of

agreement

We suggest using 5% imiquimod in patients with single AK | 1 275%

lesions.

We suggest using 5% imiquimod in patients with multiple AK | 1 275%

lesions or field cancerization.

We suggest using 5% imiquimod in immunosuppressed patients | 1 250%**

with AK.*

* For immunosuppression, different clinical situations may exist, e.g. iatrogenic medical
immunosuppression after organ transplantation, iatrogenic medical immunosuppression
because of autoimmune disorders, immunosuppression due to other reasons (hematologic
disorders, AIDS etc). Depending on the underlying disease, special care has to be given to
the selection of the treatment to avoid (auto-) immunstimulation that may lead to a worsening
of the underlying condition.

** Experts who did not agree voted for making a strong recommendation (11) for the use of
5% imiquimod in immunosuppressed patients.

4.10 Ingenol mebutate

4.10.1 Ingenol mebutate 0.015% vs. vehicle

Study and patient characteristics:

A publication*® reported on two RCTs comparing the efficacy of 0.015% ingenol mebutate
with its vehicle, in a sample of 547 participants with 4-8 clinically typical, visible, and discrete
AK lesions within a 25cm? contiguous area on the face or scalp. 47.3% of the participants
had four or five AK lesions and 52.7% of the participants had six to eight AK lesions. Mean
age was 64.2 and 64.0 years in the verum and placebo group, respectively. No studies
including solely participants with single AK lesions or multiple AK / field cancerization were
eligible.

Interventions:

Ingenol mebutate at a concentration of 0.015% or its vehicle was applied to the treatment
area once daily at three consecutive days.

Outcomes:

The authors of the studies assessed the rate of complete and partial clearance and the mean
percent change of lesion counts at day 57.

Results (see table below):

Ingenol mebutate 0.015% was statistically significantly more effective for treating AK lesions
on the face and scalp when compared to its vehicle gel with respect to the rate of complete
clearance (RR: 11.40; 95%-Cl: 6.11 - 21.28; GRADE: moderate quality), partial clearance
(RR: 8.63; 95%-CI: 5.61 - 13.27; GRADE: moderate quality), and percent reduction in AK
lesion counts (mean difference: 58.06; 95%-Cl: 52.52 — 63.60; GRADE: moderate quality).
Additional results and comments: None.
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4.10.2 Ingenol mebutate 0.05% vs. vehicle

Study and patient characteristics:

Three RCTs* *° compared the efficacy of 0.05% ingenol mebutate with its vehicle. Lebwohl
et al.* reported two RCTs including a sample of 458 participants with 4-8 clinically typical,
visible, and discrete AK lesions within a 25cm?2 contiguous area on the trunk or extremities.
55.0% of the participants had four or five AK lesions and 45.0% of the participants had six to
eight AK lesions. Mean age was 66.4 and 66.0 years in the verum and placebo group,
respectively..Anderson et al.*® comprised a sample of 115 participants, equally with 4-8
clinically typical, visible, and discrete AK lesions within a 25cm?2 contiguous area on the trunk
or extremities, but also including lesions on the scalp. Participants had a mean age of 67
years (range: 43 — 85), mean numbers of baseline AK lesions were not presented. No
studies including solely participants with single AK lesions or multiple AK / field cancerization
were eligible.

Interventions:

Ingenol mebutate at a concentration of 0.05% or its vehicle was applied to the treatment area
once daily at two consecutive days.

Outcomes:

The authors of the studies assessed the rate of complete and partial clearance at day 57.
Results (see table below):

Ingenol mebutate 0.05% was statistically significantly more effective for treating AK lesions
when compared to its vehicle gel with respect to the rate of complete clearance (RR: 5.40;
95%-Cl: 2.84 - 10.27; GRADE: moderate quality) and partial clearance (RR: 7.12; 95%-ClI:
4.36 - 11.64; GRADE: moderate quality).

Additional results and comments: None.
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4.10.3 Additional reasoning and recommendations

Initially, a weak recommendation was made for the use of ingenol mebutate in patients with
multiple AK lesions / field cancerization, mainly due to the fact that the treatment option had
been on the market for just a short period of time with limited experience on the side of the
experts. Now, with 10 months of further experience the experts felt more comfortable to
support a strong recommendation for this newly available treatment. The adherence to the
treatment due to the short treatment regimen of 2 / 3 days is assumed to be superior to other
topical interventions for AK, supplying a further argument for the use of ingenol mebutate. No
recommendation was made for immunosuppressed patients due to missing data and
experience concerning this patient group.

Recommendation Strength of Percentage
recommendation | of
agreement
In patients with single AK lesions, we suggest using ingenol | 1 290%

mebutate 0.015% for lesions on the face or scalp and ingenol
mebutate 0.05% for lesions on the trunk or extremities.

In patients with multiple AK lesions or field cancerization, we | 11 250%™
recommend using ingenol mebutate 0.015% for lesions on the
face or scalp and ingenol mebutate 0.05% for lesions on the trunk
or extremities.

We cannot make a recommendation with respect to ingenol | O 290%
mebutate for immunosuppressed patients.

* Experts who did not agree voted for making a weak recommendation (1) for the use of
ingenol mebutate in patients with multiple AK lesions or field cancerization.

4.11 5-aminolevulinic acid photodynamic therapy (ALA-PDT)
4.11.1 ALA-PDT vs. placebo-PDT

Study and patient characteristics / Intervention / Outcomes:

Seven RCTs® **° reported data on the comparison of 5-aminolaevulinic acid (ALA)-
photodynamic therapy (PDT) with placebo-PDT. Table 2 lists details on the study and
participants’ characteristics, the interventions used and outcomes of the studies. No studies
included patrticipants solely with single AK lesions.
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Table 2: ALA-PDT vs. placebo-PDT - Study and participants' characteristics, interventions

and outcomes

Study N Incl. criteria Mean Mean age | Mode of ALA-PDT Qutcome
AK (years)
Dirschka 324 | 4to 8 mildto 6.1 (ALA- | 70.2 (ALA- BF-200 ALA-PDT with 10% gel Rate of complete
2012% moderate actinic PDT PDT group) | concentration; 1 or 2 treatments, | clearance 12
keratoses, 1 lesion group) and 71.5 second treatment in case of weeks after PDT
confirmed and 6.4 (placebo- remaining lesions 12 weeks
histologically (placebo- | PDT group) | after first PDT; interval between
PDT treatments: 12 weeks;
group) incubation: occlusive, light-tight
dressing over cream for 3 hours;
type of light: red light; light
source: Aktilite CL 128, Omnilux
PDT, PhotoDyn 750 505, and
Waldmann PDT 1200L;
wavelength (nm): 580 — 1400;
energy fluence (J/cm?): 37 - 170
Hauschild 103 | Mild to moderate 5.8 (ALA- | 70.4 (ALA- 3 to 8 self-adhesive patches of Rate of complete
2009a° grade actinic PDT PDT group) | PD P506A ALA-PDT (patches clearance 12
keratoses with a group) and 71.4 containing 8 mg); 1 treatment; weeks after PDT
minimum diameter and 5.5 (placebo- incubation: 4 hours; type of light:
of 1.8 cm and an (placebo- | PDT group) | red light LED; light source:
interlesional PDT Aktilite CL 128 or Omnilux;
distance of at least | group) wavelength (nm): 630; energy
lcm fluence (J/cm?): 37
Hauschild 197 | Mild to moderate 5.8 (ALA- | 70.0 (ALA- 4 to 8 self-adhesive patches of Rate of complete
2009b® grade actinic PDT PDT group) | PD P506A ALA-PDT (patches clearance 12
keratoses with a group) and 71.6 containing 8 mg); 1 treatment; weeks after PDT
minimum diameter and 5.9 (placebo- incubation: 4 hours; type of light:
of 1.8 cm and an (placebo- | PDT group) | red light LED; light source:
interlesional PDT Aktilite CL 128 or Omnilux;
distance of at least | group) wavelength (nm): 630; energy
lcm fluence (J/cm?): 37
Piaccluadio 243 | 4 to 15 actinic No data 67.1 (ALA- ALA-PDT with 20% cream Rate of complete
20042 keratoses, grade 1 group) and concentration; 1 or 2 treatments | clearance and
or 2 lesions 64.5 with an interval of 8 weeks; partial clearance at
(vehicle incubation time: 14 to 18 hours; | 8 weeks (1
group) type of light: blue light; light treatment) or 12
source: Blu-U; wavelength (nm): | weeks (2
417 + 5; energy fluence (J/cm?): | treatments)
10; intensities (mW/cm2): 10;
exposure time: 1000 seconds
(16 minutes)
Schmieder | 70 At least 4 AK Median: 64 ALA-PDT with 20% cream Rate of complete
2012 lesions, grade 1 or 12 to 13 concentration; 1 or 2 treatments | and partial
2 with an interval of 8 weeks; clearance at 8
incubation: 3 hours, with or weeks (1
without occlusive dressing; type | treatment) or 12
of light: blue light; light source: weeks (2
Blu-U; wavelength (nm): 417, treatments)
energy fluence (J/cm?): 10;
intensities (mW/cm2): 10;
exposure time: 16 minutes, 40
seconds
Szeimies 122 | 4 to 8 actinic 5.6 70.5 ALA- PDT with BF-200 gel; 1 or | Rate of complete
2010b> keratoses, mild to 2 treatments with an interval of clearance at 12
moderate lesions, 12 weeks; application of cream: | weeks after the last
0.5to1.5cmin air dry for 10 min; incubation for | PDT session
diameter, with a 3 hours with an occlusive
minimum of 1.0 cm dressing; type of light: red light;
interlesional light source: Aktilite CL 128 or
distance PhotoDyn 750; wavelength
(nm): 590-670 (Aktilite), 595-
1400 (PhotoDyn); energy
fluence (J/cm?): 37 (Aktilite), 170
(PhotoDyn); intensities
(mW/cm?): 50-70 (Aktilite), 196
(PhotoDyn); exposure time: 15
minutes (PhotoDyn)
Taub 15 at least 4 AK Median: 55.8 ALA-PDT with 20% cream mean percent of
2011% lesions on the 12 and concentration; 2 treatments with | lesion count
dorsal sides of both | 13 an interval of 8 weeks (first reduction from
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hands and session: ALA applied to lesions, | baseline to 4

forearms second session: ALA appliedto | weeks
(intraindividual field); incubation: 2 hours, with posttreatment
comparison) occlusive dressing; type of light:

blue light; wavelength (nm):
417; energy fluence (J/cm?): 10;
intensities (mMW/cm?): 10;
exposure time: 16 minutes, 40
seconds

Results (see table below):

When compared to placebo-PDT, ALA-PDT had a statistically significantly superior efficacy
concerning complete clearance (RR: 5.95; 95%-ClI: 4.22 - 8.40; GRADE: low quality), partial
clearance (RR: 6.77; 95%-Cl: 3.91 - 11.71; GRADE: moderate quality), and mean percent
reduction of lesions count from baseline to the end of the study (mean difference: 33.60%;
95%-Cl: 18.27 - 48.93; GRADE: moderate quality).

Additional results and comments:

Taub et al.>® reported data on complete clearance and partial clearance from a split-patient
trial: in the ALA-PDT side the rate was 1/15 and 3/15, respectively, and in the placebo-PDT
side 0/15 and 1/15, respectively. For methodological reasons, data from intraindividual
comparisons could not be included into GRADE profiles that similarly include data from
interindividual comparisons. Data on the mean reduction of lesion counts refer to the study
by Taub et al., the number of participants was 15, not 30 as shown in the GRADE profile due
to methodological reasons (see below).

Schmieder et al.>® had two active treatment groups in their study: one using an occlusive
dressing and one without. Here, data from these two groups were pooled. Rates of complete
clearance were 12/35 and 7/35 and rates of partial clearance were 21/35 and 15/35
participants in the group with occlusion and in the group without occlusion, respectively.

4.11.2 ALA-PDT vs. cryotherapy

For details on the study and participants’ characteristics and the results see comparison
4.2.4 (cryotherapy vs. 5-aminolaevulinic acid-photodynamic therapy (ALA-PDT)).
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One RCT® compared 5-aminolaevulinic acid-photodynamic therapy using red light (ALA-red
light PDT) and cryotherapy, showing a statistically significant superiority of ALA-red light PDT
with respect to the rate of complete clearance (small effect size, uncertain clinical
importance; GRADE: very low quality). With respect to “skin irritation”, a statistically
significant higher rate of events was seen in the ALA-red light PDT group (GRADE: low

quality).

4.11.3 ALA-PDT vs. carbon dioxide (CO,) laser

Study and participants’ characteristics:

One intraindividual (split-patient) RCT*® compared ALA-PDT with CO, laser in a sample of 21
participants with a mean age of 74 years (range: 55 to 84) and a median number of baseline
AK lesions of 6 (ALA-PDT side) and 8 (CO; laser side). No studies including a sample of
participants solely with single AK lesions were eligible.

Interventions:

ALA-PDT was performed in a single course, using a cream concentration of 20% at an
incubation time of 4 hours. Red light at a wavelength of 570 to 670nm from a distance of 20
cm with an energy fluence of 76 J/cm? and an exposure time of 20 minutes was applied. CO,
laser ablation was performed on the lesions and 2mm border with an ultrapulsed CO, laser
(Coherent UltraPulse 5000c, Palo Alto, CA, U.S.A.; 150 mJ, 1/5 W, 10 Hz, pattern 1, size 1,
density 1, 10 600 nm, 2 mm spot). In advance, mepivacaine 1% was used for local
anaesthesia. After the treatment, a soothing dressing with dexpanthenol 50 mg/g cream and
octenidine 0.1% phenoxyethanol 2.0% solution was administered.

Outcomes:

Participants’ preference was assessed at four weeks after the treatment.

Results (see table below):

No statistically significant difference was seen in the participants’ preference (RR: 2.0; 95%-
Cl: 0.94 - 4.27; GRADE: very low quality).

Additional results and comments: None.

4.11.4 ALA-PDT vs. 0.5% 5-fluorouracil

Study and patient characteristics:

One RCT® compared aminolevulinic acid-photodynamic therapy (ALA-PDT), using two
different light sources (blue light in one group and pulsed dye laser in another study group),
with 0.5% fluorouracil. The sample consisted of 36 participants with at least 4 non-
hyperkeratotic AK lesions and a mean age of 61 years. No studies including a sample of
participants solely with single AK lesions were eligible.

Interventions:
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Aminolevulinic acid (ALA)-photodynamic therapy (PDT) was applied, using a 20% cream
concentration with an incubation time of 1 hour, either using blue light (Blu-U Photodynamic
Therapy llluminator, Exposure time: 1000 sec) or pulsed dye laser (Wavelength (nm): 595;
Energy fluence (J/cm?): 7.5; Exposure time: 10 ms; two full passes). Two treatments at an
interval of 30 days were performed. 0.5% 5-fluorouracil cream was applied once or twice
daily for a treatment duration of four weeks.

Outcomes:

The authors assessed the rate of complete and partial clearance, the improvement in global
response, improvement in tactile roughness, and improvement in mottled hyperpigmentation
at the four weeks follow-up visit. Withdrawals due to adverse events during the study period
were recorded.

Results (see table below):

The following results refer to a comparison of the pooled data from the ALA-PDT arms (blue
light and pulsed dye laser) with 0.5% fluorouracil. Separate analyses of the different light
sources are presented below (see ‘additional results and comments’). No statistically
significant differences were seen with respect to the rate of complete clearance (RR: 0.58;
95%-Cl: 0.25 - 1.35; GRADE: very low quality), partial clearance (RR: 0.78; 95%-ClI: 0.49 -
1.24; GRADE: very low quality), withdrawals due to adverse events (RR: 0.17; 95%-CI: 0.01
- 3.96; GRADE: very low quality), improvement in global response (RR: 0.74; 95%-CI: 0.44 -
1.25; GRADE: very low quality), improvement in tactile roughness (RR: 0.92; 95%-ClI: 0.52 -
1.61; GRADE: very low quality), and improvement in mottled hyperpigmentation (RR: 0.65;
95%-Cl: 0.34 - 1.26; GRADE: very low quality).

Additional results and comments:

A differentiation of the light source for PDT has not been scope of this guideline. Therefore
the results for the different light sources for PDT applied in the study by Smith et al.** as
given above have been pooled. The efficacy of the blue light ALA-PDT was higher than the
efficacy of pulsed dye laser ALA-PDT with respect to the rate of complete and patrtial
clearance.®* Nevertheless, in this study, separate analyses of the different light sources vs.
0.5% fluorouracil did not show statistically significant differences with respect to the rate of
complete and partial clearance, withdrawals due to adverse events, improvement in the
global response, tactile roughness, and mottled hyperpigmentation. Results from these
separate analyses are also presented in a GRADE evidence table (see the second table
below).
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4.11.5 ALA-PDT vs. 5% imiquimod

Study and patient characteristics:

One intraindividual (split-patient) RCT*® compared AL-PDT with 5% imiquimod in a sample of
30 participants with at least six AK lesions (mean number of AK lesions per participant: 8.5)
and a mean age of 63.8 years. No studies including samples of participants with single AK
lesions were eligible.

Interventions:

20% 5-ALA was applied to the lesions including 5 mm of normal surrounding skin. Incubation
time was 4 hours with an occlusive dressing. lllumination was performed using red light
(Light source: Waldmann PDT 1200, Wavelength (nm): 570-670, Energy fluence (J/cm?2): 75,
Intensities (MW/cm?2): 75). Two treatments were performed with an interval of 15 days.

0.5g of 5% imiquimod cream was used once per day for eight hours overnight, at 3 times per
week. Treatment was performed for four weeks. After a four weeks interval patients were
evaluated. Patients without complete clearance of their lesions after this first course received
a second treatment course.

Outcomes:

Eligible outcomes reported by the authors were participants’ preference at month six, and the
following minor adverse events during the study period: burning, pain, erythema, and
oedema.

Results (see table below):

Participants preferred ALA-PDT over 5% imiquimod cream on a statistically significant level
(RR: 2.50; 95%-Cl: 1.33 - 4.70; GRADE: moderate quality). No statistically significant
differences were seen with respect to the minor adverse event “erythema” (RR: 1.08; 95%-
Cl: 0.95 - 1.21; GRADE: moderate quality). Statistically significantly more minor adverse
events occurred in the ALA-PDT treated area, with respect to “burning” (RR: 8.14; 95%-CI:
3.05 - 21.77; GRADE: moderate quality), “pain” (RR 19; 95%-ClI: 4.00 - 90.34; GRADE: low
quality), and “oedema” (RR: 9.50; 95%-CI: 2.44 - 37.00; GRADE: moderate quality).
Additional results and comments: None.
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4.11.6 ALA-PDT vs. MAL-PDT

Study and patient characteristics:

Two RCTs®" *® compared 5-aminolaevulinic acid-photodynamic therapy (ALA-PDT) with
methylaminolevulinate-photodynamic therapy (MAL-PDT). Dirschka et al.>! included a
sample of 495 participants (in the ALA- and MAL-PDT groups) with 4 to 8 mild to moderate
AK lesions (mean AK lesions per person: 6.1 in the ALA-PDT group and 6.3 in the MAL-PDT
group) and a mean age of 70.2 (ALA-group) and 71.0 years (MAL-group). Moloney and
Collins*® conducted an intraindividual (split-patient) study in a sample of 16 participants with
a mean age of 71 years and a mean number of AK lesions within each treated field of 7.3
(ALA-PDT treated side) and 8.8 (MAL-PDT treated side). No studies including solely
participants with single AK lesions were eligible.

Interventions:

ALA-PDT was used with a 10% ALA hydrochloride concentration (BF-200 ALA gel) in the
study by Dirschka et al.”* and a 20% concentration in the study by Moloney and Collins®. In
both trials, MAL-PDT with a 16% cream concentration was used as comparator. Dirschka et
al.>* applied 1 or 2 treatments, the second treatment in case of remaining lesions 12 weeks
after the first PDT with the following parameters: incubation: occlusive, light-tight dressing
over cream for 3 hours; type of light: red light; light source: Aktilite CL 128, Omnilux PDT,
PhotoDyn 750 505, and Waldmann PDT 1200L; wavelength (nm): 580 — 1400; energy
fluence (J/cm?): 37 — 170. Moloney and Collins®® applied only one treatment with the
following parameters: application of cream: visible layer; incubation: occlusive dressing over
cream for 3 (MAL) or 5 (ALA) hours; type of light: red light; light source: Waldmann PDT lamp
MSR 1200; wavelength (nm): 580-740; energy fluence (J/cm?): 50; intensities (mW/cm?2): 50;
exposure time: 16 minutes 40 seconds.

Outcomes:

The interventions were compared with respect to the rate of complete clearance 12 weeks
after PDT® or 1 month after the treatment®® and the mean reduction in AK lesion counts 1
month after the treatment.”® Dirschka et al.>* additionally assessed the rate of participants
with the cosmetic outcome rated as “good or very good” and “unsatisfactory / impaired”, the
improvement in skin quality, and minor adverse events (burning, pain). Moloney and Collins*®
additionally assessed patrticipants’ preference.

Results (see table below):

The study by Dirschka et al.”” could demonstrate a statistically significant superiority of ALA-
PDT when compared to MAL-PDT with respect to the rate of complete clearance (RR: 1.22;
95%-Cl: 1.09 - 1.37; GRADE: low quality). However, the effect is of uncertain clinical
importance due to the small effect size (see comment). The intraindividual study by Moloney
and Collins®® does not show a statistically significant difference between the interventions
concerning complete clearance rates (these data could not be pooled together due to the
inter- and intraindividual study design). No statistically significant difference was seen with
respect to the mean reduction in lesion counts from baseline to one month after the
treatment (mean difference: 0.60; 95%-Cl: -1.28 - 2.48; GRADE: low quality). No statistically
significant differences were seen with respect to minor adverse events and cosmetic
outcomes: local skin reactions in general (RR: 1.01; 95%-ClI. 0.92 - 1.10; GRADE: moderate
quality); burning (RR: 0.95; 95%-CI: 0.89 - 1.02; GRADE: moderate quality); pain (RR: 0.95;
95%-Cl: 0.85 - 1.06; GRADE: moderate quality); the rate of participants whose cosmetic
outcome was rated as “good/very good” (RR: 0.96; 95%-ClI: 0.78 - 1.17; GRADE: moderate
quality); the rate of participants whose cosmetic outcome was rated as
“unsatisfactory/impaired” (RR: 0.94; 95%-Cl: 0.52 - 1.72; GRADE: low quality); and
improvement in skin quality (RR: 1.00; 95%-Cl: 0.99 - 1.01; GRADE: moderate quality).
However, a statistically significant difference was seen with respect to the participants’
preference: participants from the split-patient trial preferred MAL-PDT over ALA-PDT (RR:
0.2; 95%-CI: 0.05 - 0.76; GRADE: moderate quality).

Additional results and comments:

|5l
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Moloney and Collins® reported data on the rate of complete clearance: in the ALA-PDT
group the rate was 6/15 and in the MAL-PDT group 7/15. This means that no statistically
significant difference between the interventions was seen (RR: 0.86; 95%-ClI: 0.38 to 1.95).
For methodological reasons, data from intraindividual comparisons could not be included into
GRADE profiles that similarly include data from interindividual comparisons. This also applies
to data on pain during the treatment: Moloney and Collins® reported higher pain scores on a
statistically significant level (paired Student's t-test) for the ALA-PDT treated side as
compared to the MAL-PDT treated side at minute 12 and 16 during the treatment. The study
by Moloney and Collins®® had a sample size of 16 participants, not 30 as reported in the
GRADE profile due to methodological reasons (see below).

The statistically significant difference with respect to the rate of complete clearance is of
uncertain clinical importance due to the small effect size (confidence interval crosses the
minimal important difference threshold line).
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4.11.7 Additional reasoning and recommendations

The weak recommendation for using ALA-PDT in immunosuppressed patients is based on
indirect evidence from the efficacy data of MAL-PDT in immunosuppressed patients and
clinical experience with respect to efficacy and tolerability. There is concern and debate
about the possibility of an increased risk for the development of SCC in immunosuppressed
patients after PDT due to a possible mutagenic potential; however, there are two papers
showing no increase of the risk for SCC development after PDT.>" 8

Recommendation Strength of Percentage
recommendation | of

agreement

We suggest using ALA-PDT in patients with single AK lesions. 1 =75%

We recommend using ALA-PDT in patients with multiple AK | 11 275%

lesions or field cancerization.

We suggest using ALA-PDT in immunosuppressed patients with | 1 290%

AK.

4.12 Methylaminolevulinate photodynamic therapy (MAL-PDT)

4.12.1 MAL-PDT vs. placebo-PDT in immunocompetent participants

Study and patient characteristics / Interventions / Outcomes:

Six RCTs*! *9% compared Methylaminolevulinate (MAL)-photodynamic therapy (PDT) with
placebo-PDT. Table 3 lists details on the study and participants’ characteristics, the
interventions used and outcomes of the studies. No studies including solely participants with
single AK lesions were available.

Table 3: MAL-PDT vs. placebo-PDT - Study and participants' characteristics, intervention
and outcomes

Study N Incl. criteria Mean Mean age | Mode of MAL-PDT Outcome
AK (years)
Dirschka 322 |4 to 8 mid to| 6.3 71.0 (MAL- | MAL-PDT with 16% cream | Rate of complete
2012> moderate  actinic | (MAL- PDT group) | concentration; 1 or 2 treatments, | clearance 12
keratoses, 1 lesion | PDT and 715 | second treatment in case of | weeks after PDT
confirmed group) (placebo- remaining lesions 12 weeks
histologically and 6.4 | PDT group) | after first PDT; interval between
(placebo- treatments: 12 weeks;
PDT incubation: occlusive, light-tight
group) dressing over cream for 3 hours;

type of light: red light; light
source: Aktilite CL 128, Omnilux
PDT, PhotoDyn 750 505, and
Waldmann PDT 1200L;
wavelength (nm): 580 — 1400;
energy fluence (J/cm?): 37 - 170

Pariser 80 4 to 10 previously- | 6.2 64 (MAL- | MAL-PDT with 16% cream | Rate of complete
2003%° untreated mild | (MAL- PDT group) | concentration; 2 treatments at | clearance 12
(slightly palpable, | PDT and 67 | an interval of 1 week; | weeks after PDT
better felt than | group) (placebo- application of cream: 1 mm thick
seen) to moderate | and 6.4 | PDT group) | onto lesion and 5 mm of
(moderately thick, | (placebo- surrounding tissue; incubation
easily felt and | PDT with an occlusive dressing for 3
seen) non- | group) hours; type of light: red light;
pigmented  actinic wavelength  (nm):  570-670;
keratoses, at least energy fluence (J/cm?). 75;

80




3 mm in diameter

intensities (mW/cm?): 50 to 200;
exposure time: 8 min

Pariser 100 | 4 to 10 lesions, | Median: 66.1 (MAL- | MAL-PDT with 16.8% cream | Rate of complete
2008>° untreated, 8 PDT group) | concentration; 2 treatments at | clearance 12
unpigmented, non- and 66.7 | an interval of 1 week; | weeks after PDT
hyperkeratotic, (placebo- application of cream: 1 mm thick
grade 1 or 2, at PDT group) | onto lesion and 5 mm of
least 3 mm in surrounding tissue; incubation
diameter with an occlusive dressing for 3
hours; type of light: red light
LED; light source: Aktilite CL
128; wavelength (nm): 630;
energy fluence (J/cm?): 37;
exposure time: 8 min
Photocure- | 11 Non-hyperkeratotic | <4  AK | No data MAL-PDT with 16.8% cream | Rate of complete
Australian actinic keratoses lesions: concentration; 2 treatments at | and partial
2004% 63% of an interval of 1 week; | clearance 12
pts.; 4-10 application of cream: lesion and | weeks after PDT
AK 5 mm of surrounding tissue;
lesions: incubation with an occlusive
31%; >10 dressing for 2.5 to 4 hours; type
AK of light: red light; wavelength
lesions: (nm): 570-670; energy fluence
6% (J/lcm?): 75
Photocure- | 80 4 - 10 non- | Nodata No data MAL-PDT with 16.8% cream | Rate of complete
US 2004% hyperkeratotic concentration; 2 treatments at | and partial
actinic keratoses an interval of 1 week; | clearance 12
application of cream: lesion and | weeks after PDT
5 mm of surrounding tissue;
incubation with an occlusive
dressing for 2.5 to 4 hours; type
of light: red light; wavelength
(nm): 570-670; energy fluence
(J/lcm?): 75
Szeimies 115 | 4 to 10 previously | Median: 69.5 (MAL- | MAL-PDT with 16% cream | Rate of complete
2009°% untreated  actinic | 7 PDT group) | concentration; 2 treatments at | clearance 12
keratoses, non- and 67.0 | an interval of 1 week; | weeks after PDT
pigmented, non- (placebo- application of cream: 1 mm thick
hyperkeratotic, PDT group) | onto lesion and 5 mm of

grade 1 or 2, > 3
mm in diameter

surrounding tissue; incubation
with an occlusive dressing for 3
hours; type of light: red light
LED; light source: Aktilite CL
128; wavelength (nm): 630;
energy fluence (J/lcm?): 37;
intensities: 56 to 83; exposure
time: 9 min

Results (see table below):

MAL-PDT was statistically significantly superior to placebo-PDT with respect to the rate of
complete clearance (RR: 4.22; 95%-ClI: 3.19 - 5.59; GRADE: moderate quality) and partial
clearance (RR: 3.28; 95%-CI: 1.73 - 6.23; GRADE: low quality).
Additional results and comments:

None.
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4.12.2 MAL-PDT vs. placebo-PDT in immunosuppressed patients

Study and patient characteristics:

One intraindividual (split-patient) RCT® compared MAL-redlight PDT with placebo-red light
PDT in a sample of immunosuppressed organ transplant recipients. Dragieva et al.*
included 17 organ transplant recipients (13 kidney, 4 heart) with a mean number of 7.6 AK
lesions. Mean age of the participants was 61 years.

Interventions:

MAL 160mg/g or placebo cream was applied to the lesional field and 5 mm of the
surrounding tissue and incubated for 3 hours under an occlusive dressing. Two treatments
with an interval of one week were applied. Type of light: visible non-coherent light; light
source: Waldmann PDT 1200; wavelength (nm): 600-730; energy fluence (J/cm?2). 75;
intensity (mW/cm?2): 80.

Outcomes:

Dragieva et al. reported the rate of complete clearance 16 weeks after the second PDT
treatment.

Results (see table below):

MAL-PDT was statistically significantly more effective than placebo-PDT, concerning the rate
of complete clearance (RR: 27.00; 95%-ClI: 1.73 - 420.67; GRADE: low quality).

Additional results and comments:

None.
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4.12.3 MAL-PDT vs. cryotherapy

For details on the study and participants’ characteristics and the results see comparison
4.2.5 (cryotherapy vs. methylaminolevulinate-photodynamic therapy (MAL-PDT)).

Four RCTs compared methyl-aminolevulinic acid-photodynamic therapy (MAL-PDT) with
cryotherapy.®*

With respect to withdrawals due to AE, no statistically significant differences were seen
(GRADE: very low quality), as well as with respect to the participant’s rating of the cosmetic
outcome as excellent or good (GRADE: low quality). For photosensitivity reaction, a lower
rate was seen in the cryotherapy group, when compared to the MAL-PDT group (GRADE:
very low quality). For the event ‘cold exposure injury’, a higher rate was seen in the
cryotherapy group (GRADE: very low quality). An “excellent or good” cosmetic outcome as
rated by the investigator was seen in a higher proportion of participants who were assigned
to the MAL-PDT group (statistically significant difference of uncertain clinical importance due
to the small effect size; GRADE: very low quality). Participants from the intraindividual split-
patient trial preferred MAL-PDT over cryotherapy (GRADE: low quality) and a lower
proportion of patients was satisfied with the cryotherapy (GRADE: very low quality).

4.12.4 MAL-PDT vs. 5% imiquimod

Study and patient characteristics:

Two RCTs*" *® compared Methylaminolevulinate-photodynamic therapy (MAL-PDT) with 5%
imiquimod cream. The study by Serra-Guillen et al. (2011)*" included a sample of 58
participants with at least six non-hyperkeratotic AK lesions in a 25 cm? area (no data on
mean age and on the mean number of AK lesions per participant). The study from 2012
included a sample of 73 participants with the same inclusion criteria, mean age of the
participants was 72.7 and 74.3 years and the mean number of AK lesions 9.0 and 9.4 in the
MAL-PDT group and in the 5% imiquimod group, respectively. No studies including
participants with single AK lesions were eligible.

Interventions:

MAL cream was applied over the whole treatment area and incubated for 3 hours.
lllumination was performed with the following parameters: light source: Aktilite CL 128 model
diode lamp; energy fluence (J/cm32): 37, from 5 cm distance; exposure time: 8 min. After the
illumination fusidic acid cream was applied.

5% imiquimod cream was applied to the treatment area three times per week for eight hours
over night and then washed off. The treatment was applied for four weeks.

Outcomes:

Satisfaction with the treatment (on a Likert-scale from 0 to 10, with the value of 8-10 grouped
as “very satisfied”) was assessed one month after the end of the treatment period.*” *® Serra-
Guillen et al. (2012)* additionally assessed the rate of complete and partial clearance at the
one month posttreatment visit.

Results (see table below):

There was no statistically significant difference between the interventions concerning
efficacy: complete clearance (RR: 0.37; 95%-CI: 0.12 - 1.08; GRADE: low quality) and patrtial
clearance rates (RR: 1.30; 95%-Cl: 0.92 - 1.84; GRADE: low quality). A statistically
significantly higher rate of participants was “very satisfied” with MAL-PDT than with 5%
imiquimod (RR: 1.49; 95%-Cl: 1.21 - 1.84; GRADE: moderate quality).

Additional results and comments:

None.
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4125 MAL-PDT vs. ALA-PDT

For details on the study and participants’ characteristics and the results see comparison
4.11.6 (ALA-PDT vs. MAL-PDT).

Two RCTs®" *® compared Methylaminolevulinate-photodynamic therapy (MAL-PDT) with 5-
aminolaevulinic acid-photodynamic therapy (ALA-PDT). The study by Dirschka et al.** could
demonstrate a statistically significant superiority of ALA-PDT when compared to MAL-PDT
with respect to the rate of complete clearance (GRADE: low quality). However, the effect is of
uncertain clinical importance due to the small effect size (see comment). The intraindividual
study by Moloney and Collins®® does not show a statistically significant difference between
the interventions concerning complete clearance (these data could not be pooled together
due to the inter- and intraindividual study design). No statistically significant difference was
seen with respect to the mean reduction in lesion counts from baseline to one month after
the treatment (GRADE: low quality). No statistically significant differences were seen with
respect to minor adverse events and cosmetic outcomes: local skin reactions in general
(GRADE: moderate quality); burning (GRADE: moderate quality); pain (GRADE: moderate
quality); the rate of participants whose cosmetic outcome was rated as “good/very good”
(GRADE: moderate quality); the rate of participants whose cosmetic outcome was rated as
“unsatisfactory/impaired” (GRADE: low quality); and improvement in skin quality (GRADE:
moderate quality). However, a statistically significant difference was seen with respect to the
participants’ preference: participants from the split-patient trial preferred MAL-PDT over ALA-
PDT (GRADE: moderate quality).

Additional results and comments:

Moloney and Collins®® reported data on the rate of complete clearance: in the ALA-PDT
group the rate was 6/15 and in the MAL-PDT group 7/15. This means that no statistically
significant difference between the interventions was seen (RR: 0.86; 95%-ClI: 0.38 to 1.95).
For methodological reasons, data from intraindividual comparisons could not be included into
GRADE profiles that similarly include data from interindividual comparisons. This also applies
to data on pain during the treatment: Moloney and Collins™ reported higher pain scores on a
statistically significant level (paired Student's t-test) for the ALA-PDT treated side as
compared to the MAL-PDT treated side at minute 12 and 16 during the treatment.

The statistically significant difference with respect to the rate of complete clearance in the
study by Dirschka et al.* is of uncertain clinical importance due to the small effect size
(confidence interval crosses the minimal important difference threshold line).
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4.12.6 Additional reasoning and recommendations

There is concern and debate about the possibility of an increased risk for the development of
SCC in immunosuppressed patients after PDT due to a possible mutagenic potential;
however, there are two papers showing no increase of the risk for SCC development after
PDT.>"®

Recommendation Strength of Percentage
recommendation | of

agreement

We suggest using MAL-PDT in patients with single AK lesions. 1 275%

We recommend using MAL-PDT in patients with multiple AK | 11 =75%

lesions or field cancerization.

We suggest using MAL-PDT in immunosuppressed patients with | 1 275%

AK.

4.13 0.5% 5-fluorouracil + 10% salicylic acid (5-FU/SA)

4.13.1 0.5% 5-fluorouracil + 10% salicylic acid vs. 10% salicylic acid

Study and patient characteristics:

One RCT* compared 0.5% 5-fluorouracil in combination with 10% salicylic acid (5-FU/SA)
with its vehicle in a sample of 285 participants with 4-10 AK lesions of grade I-1l in an area of
25 cm? and a mean age of 71.9 (5-FU/SA group) and 72.3 years (vehicle group). Mean
number of AK lesions were 5.8 (5-FU/SA group) and 5.5 (vehicle group. No studies including
solely samples of participants with single or with multiple AK lesions / field cancerization
were eligible.

Interventions:

0.5% 5-FU in combination with salicylic acid 10% solution was applied to the treatment field
once daily until the AK lesions completely cleared or for a maximum of 12 weeks. If severe
side effects occurred, the frequency of drug application could be reduced to three times per
week.

Outcomes:

Stockfleth et al.'? assessed the rate of complete clearance, the physicians’ global
assessment of the outcome as “good/very good” and the participant’s overall assessment of
the clinical improvement as “good/very good”, eight weeks after the end of the treatment.
Results (see table below):

In the study conducted by Stockfleth et al.,** 0.5% 5-fluorouracil in combination with 10%
salicylic acid was statistically significantly more effective than salicylic acid alone with respect
to the rate of complete clearance (RR: 3.80; 95%-Cl: 2.30 - 6.27; GRADE: low quality), the
rate of physician’s global assessment as “good/very good” (RR: 1.68; 95%-ClI. 1.39 - 2.03;
GRADE: low quality) and the rate of participant's global assessment of the clinical
improvement as “good/very good” (RR: 1.40; 95%-ClI: 1.20 - 1.62; GRADE: very low quality).
Additional results and comments:

The statistically significant differences with respect to the rate of physician’s and participants’
global assessment as “good/very good” are of uncertain clinical importance due to the small
effect size (confidence interval crosses the minimal important difference threshold line).
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4.13.2 0.5% 5-fluorouracil + 10% SA vs. 3% diclofenac in 2.5% HA

Study and patient characteristics:

One RCT* compared 0.5% 5-fluorouracil in combination with 10% salicylic acid with 3%
diclofenac in 2.5% hyaluronic acid in a sample of 372 participants with 4-10 AK lesions of
grade I-Il in an area of 25 cm? (mean 5.8 AK lesions per participant) and a mean age of 71.9
(5-FU/SA group) and 71.6 years (diclofenac group). No studies including solely samples of
participants with single or with multiple AK lesions / field cancerization were eligible.
Interventions:

0.5% 5-FU in combination with salicylic acid 10% solution was applied to the treatment field
once daily until the AK lesions completely cleared or for a maximum of 12 weeks. 3%
diclofenac in hyaluronic acid was applied to the treatment area twice daily, equally until the
AK lesions completely cleared or for a maximum of 12 weeks. If severe side effects occurred,
the frequency of drug application could be reduced to three times per week (0.5% 5-FU in
combination with salicylic acid 10% solution) or to once daily (3% diclofenac in hyaluronic
acid).

Outcomes:

Stockfleth et al.'> assessed the rate of complete clearance, the physicians’ global
assessment of the outcome as “good/very good” and the participant’s overall assessment of
the clinical improvement as “good/very good”, eight weeks after the end of the treatment.
Furthermore, application-site irritation and minor adverse events (treatment-emergent AE in
total, infections and infestations, and administration-site reactions related to the treatment)
were assessed during the period of the study.

Results (see table below):

Stockfleth et al.,' could demonstrate that 0.5% 5-fluorouracil in combination with 10%
salicylic acid was statistically significantly more effective than diclofenac 3% in hyaluronic
acid with respect to the rate of complete clearance (RR: 1.72; 95%-CI: 1.34 - 2.20; GRADE:
low quality), the rate of participant’s global assessment as “good/very good” (RR: 1.14; 95%-
Cl: 1.05 - 1.24; GRADE: very low quality) and the rate of physician’s global assessment of
the clinical improvement as “good/very good” (RR: 1.25; 95%-ClI: 1.13 - 1.38; GRADE: very
low quality). In the 0.5% 5-fluorouracil in combination with 10% salicylic acid group, a
statistically significantly higher rate of minor adverse events with respect to application-site
irritation (RR: 2.24; 95%-Cl: 1.85 - 2.72; GRADE: low quality), treatment emergent adverse
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events (RR: 1.24; 95%-Cl: 1.14 - 1.35; GRADE: very low quality) and administration site
reaction (RR: 1.47; 95%-Cl: 1.30 - 1.65; GRADE: low quality) was seen. No statistically
significant difference with respect to the rate of infections and infestations was seen (RR:

0.99; 95%-ClI: 0.54 - 1.81; GRADE: very low quality).
Additional results and comments:

The statistically significant differences with respect to the rate of physician’s and participant’s
global assessment as “good/very good” as well as with respect to the rate of treatment
emergent adverse events are of uncertain clinical importance due to the small effect size
(confidence interval crosses the minimal important difference threshold line).

4.13.3 Additional reasoning and recommendations

Recommendation Strength of Percentage
recommendation | of
agreement
We suggest using 0.5% 5-fluorouracil + 10% salicylic acid for | 1 275%
discrete, hyperkeratotic lesions in patients with single AK lesions.*
We suggest using 0.5% 5-fluorouracil + 10% salicylic acid for | 1 290%

87




discrete, hyperkeratotic lesions in patients with multiple AK lesions
or field cancerization.*

We cannot make a recommendation with respect to 0.5% 5- |0 275%
fluorouracil + 10% salicylic acid for immunosuppressed patients.

* To become effective, most of the treatments need to penetrate properly into the skin.
Penetration can be hindered by strong hyperkeratosis and measures to remove the
hyperkeratosis may be necessary. Due to the combination with salicylic acid, this treatment
is particularly deemed appropriate for the treatment of discrete hyperkeratotic AK.
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5 Treatment-related recommendations (overview)

In the following chapter, an overview of the recommendations for the different patient subgroups is

presented (Table 4, Table 5 and Table 6).

5.1 Recommendations for patients who have single AK lesions

Table 4: Recommendations for patients who have single AK lesions

Evidence / Strength
reasoning, of the re- Percentage
Intervention see chapter commen- of
(long version / dation agreement
results report)
For patients who have single AK lesions, we recommend using (11) ...
Cryotherapy 8.2/3.2 ™ 275%
For patients who have single AK lesions, we suggest using (1) ...
curettage (discrete, hyperkeratotic lesions) 8.1/3.1 ) 290%
0.5% 5-fluorouracil 85/3.5 1 275%
5% 5-fluorouracil 8.6/3.6 1 250%"
of B . G . . .
0.5% 5 quorc_)urac_ll + 19/0 salicylic acid (discrete, 8.13/3.13 ] >75%
hyperkeratotic lesions)
3.75% imiquimod 8.8/3.8 1 290%
5% imiquimod 8.9/3.9 0 275%
ingenol mebutate 0.015% (lesions on the face or scalp)
and ingenol mebutate 0.05% (lesions on the trunk or 8.10/3.10 0 275%
extremities)
ALA-PDT 8.11/3.11 ) 275%
MAL-PDT 8.12/3.12 1 275%
We cannot make a recommendation (0) for patients who have single lesions with
respect to ...
3% diclofenac in 2.5% hyaluronic acid gel 8.4/3.4 0 275%
2.5% imiquimod 8.7/3.7 0 290%
CO, laser and Er:YAG laser 8.3/3.3 0 275%
1  Experts who did not agree voted for making a strong recommendation (11) or no recommendation (0) for the use of 5%
5-fluorouracil in patients with single AK lesions.
2  To become effective, most of the treatments need to penetrate properly into the skin. Penetration can be hindered by
strong hyperkeratosis and measures to remove the hyperkeratosis may be necessary. Due to the combination with
salicylic acid, this treatment is particularly deemed appropriate for the treatment of discrete hyperkeratotic AK.
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5.2 Recommendations for multiple AK lesions / field
cancerization

Table 5: Recommendations for patients who have multiple AK lesions or field cancerization

Evidence / Strength
reasoning, of the re- Percentage
Intervention see chapter commen- of
(long version / dation agreement
results report)

For patients who have multiple AK lesions / field cancerization, we recommend
using (11) ...

0.5% 5-fluorouracil 8.5/35 1M | 250%°
3.75% imiquimod 8.8/3.8 ™ 290%
ingenol mebutate 0.015% (lesions on the face or scalp)

and ingenol mebutate 0.05% (lesions on the trunk or 8.10/3.10 ™ 250%"*
extremities)

ALA-PDT 8.11/3.11 ™ 275%
MAL-PDT 8.12/3.12 ™" 275%

For patients who have multiple AK lesions / field cancerization, we suggest using

(1) ...

Cryotherapy (patients with multiple lesions, especially for
multiple discrete lesions; not suitable for the treatment of | 8.2 /3.2 1 290%
field cancerization)

3% diclofenac in 2.5% hyaluronic acid gel 8.4/3.4 ) =75%

5% 5-fluorouracil 8.6/3.6 1 250%°

g.S% 5-f|uorc'>urac_il + 19% salicylic acid (discrete, 8.13/3.13 | >90%
yperkeratotic lesions)

5% imiquimod 8.9/3.9 ) 275%

2.5% imiquimod 8.7/13.7 1 275%

CO, laser and Er:YAG laser 8.3/3.3 1 >50%"

We cannot make a recommendation (0) for patients who have multiple AK lesions /
field cancerization with respect to ...

Curettage 8.1/3.1 0 >90%

3 Experts who did not agree voted for making a weak recommendation (1) for the use of 0.5% 5-fluorouracil in patients
with multiple lesions or field cancerization.

4 Experts who did not agree voted for making a weak recommendation (1) for the use of imiquimod in patients with
multiple lesions or field cancerization.

5  Experts who did not agree voted for making a strong recommendation (11) for the use of 5% 5-fluorouracil in patients
with multiple lesions or field cancerization.

6  To become effective, most of the treatments need to penetrate properly into the skin. Penetration can be hindered by
strong hyperkeratosis and measures to remove the hyperkeratosis may be necessary. Due to the combination with
salicylic acid, this treatment is particularly deemed appropriate for the treatment of discrete hyperkeratotic AK.

7  Experts who did not agree to this recommendation voted for making no recommendation (0) for the use of CO2 laser or
Er:-YAG laser in patients with multiple lesions or field cancerization.
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5.3 Recommendations for immunocompromized patients with

AK

Table 6: Recommendations for immunocompromized patients who have AK

Eviden_ce / Strength
Recommendations for immunocompromized e e e
. . . see chapter commen- of
patients presenting with AK (long version / dation agreement
results report)
For immunosuppressed patients who have AK, we suggest using (1) ...
Cryotherapy (especially for single lesions or multiple 8.2/3.2 0 275%
discrete lesions; not suitable for the treatment of field
cancerization)
curettage (discrete, hyperkeratotic lesions) 8.1/3.1 0 275%
5% fluorouracil 8.6/3.6 0 275%
5% imiquimod® 8.9/3.9 1 >50%°
ALA-PDT 8.11/3.11 0 >90%
MAL-PDT 8.12/3.12 0 >75%

We cannot make a recommendation (0) for immunosuppressed patients who have

AK with respect to ...

3% diclofenac in 2.5% hyaluronic acid gel 8.4/3.4 0 290%
0.5% 5-fluorouracil 8.5/3.5 0 =75%
0.5% 5-fluorouracil + 10% salicylic acid 8.13/3.13 0 275%
2.5% imiquimod 8.7/3.7 0 290%
3.75% imiquimod 8.8/3.8 0 290%
ingenol mebutate 8.10/3.10 0 290%
For immunosuppressed patients who have AK, we suggest NOT using (]) ...

CO; laser and ErYAG laser 8.3/3.3 ! 275%

8  For immunosuppression, different clinical situations may exist, e.g. iatrogenic medical immunosuppression after organ
transplantation, iatrogenic medical immunosuppression because of autoimmune disorders, immunosuppression due to
other reasons (hematologic disorders, AIDS etc). Depending on the underlying disease, special care has to be given to
the selection of the treatment to avoid (auto-) immunstimulation that may lead to a worsening of the underlying condition.

9  Experts who did not agree voted for making a strong recommendation (11) for the use of 5% imiquimod in

immunosuppressed patients.
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6 Overview: Recommendations for the treatment of AK

single AK lesions
21 and < 5 palpable or visible
AK lesions per field or affected

field cancerization
26 AK lesions in one
body region or field,

multiple AK
lesions
2 6 distinguishable

Immunocompromised
patients with AK
AK at any of the mentioned

5% imiquimod
ingenol mebutate 0.015/0.05%
ALA-PDT, MAL-PDT

0.5% 5-FU + 10% SA*
5% imiquimod, 2.5% imiquimod
CO2-laser, Er:YAG-laser

body region AK lesions in one and contiguous areas severity degrees and a
body region or field | of chronic actinic sun concomitant condition of
damage and immunosuppression
hyperkeratosis
Sun protection in all patient subgroups!
0.5% 5-FU
Crvotheral 3.75% imiquimod )
TT Y py Ingenol mebutate 0.015% / 0.05%
MAL-PDT, ALA-PDT
Curettage* "
0.5% 5-FU, 5% 5-FU 2% digggrt]gecrﬁ\pé’*so/ A cryotherapy*™
0.5% 5-FU + 10% SA* e B R curettage*
0 3.75% imiquimod 0 5% 5-FU

5% imiquimod***
ALA-PDT, MAL-PDT

Strength of recommendation

3% diclofenac in 2.5% HA
2.5% imiquimod
CO2-laser, Er:YAG-laser

Curettage*

3% diclofenac in 2.5 % HA
0.5% 5-FU
0.5% 5-FU + 10% SA
2.5% imiquimod, 3.75%
imigquimod
Ingenol mebutate
0.015%/0.05%

!

CO2-laser, Er:YAG-laser

* discrete, hyperkeratotic AK lesions
** single or multiple discrete AK lesions, not for treatment of field cancerization
*** Eor immunosuppression, different clinical situations may exist, e.g. iatrogenic medical immunosuppression after organ
transplantation, iatrogenic medical immunosuppression because of autoimmune disorders, immunosuppression due to other
reasons (hematologic disorders, AIDS etc). Depending on the underlying disease, special care has to be given to the selection
of the treatment to avoid (auto-) immunstimulation that may lead to a worsening of the underlying condition.
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7 Limitations, implications and future directions

From the methodological point of view, there were limitations with respect to the evidence
assessment as described by Gupta et al.:® data from intraindividual (split-patient) studies
could not be pooled with data from interindividual studies due to statistical reasons.
Therefore data from intraindividual studies were not included in the meta-analyses and
reported separately. For continuous data such as the mean reduction in AK lesions counts,
an analysis could only be performed, if studies reported mean values and standard deviation.
No attempts were made to impute standard deviations from other comparisons. Without
standard deviation, data were not included in the systematic review because the statistical
significance of differences could not be calculated. This led to exclusion of data from several
studies. Furthermore, tests for publication bias could not be performed due to the limited
number of studies contributing to each comparison.

The consensus conference was performed as an online conference. Using a questionnaire,
participants were asked for their experiences during the conference. One participant reported
problems with the online access during a period of the conference, impeding his
participation. No further relevant problems were reported.®

Due to possible efficacy and safety differences, patients with concomitant conditions of
immunosuppression were assessed separately. This led to a very limited amount of available
data for this patient subgroup. More trials assessing the efficacy and safety of interventions
in immunosuppressed patients who have AK are needed. Similarly, data for patients with
single AK lesions were very limited and the majority of recommendations for this population
is therefore based on expert consensus and indirect evidence from data on patients with
multiple AK lesions.

Participant’s self-reported outcomes, such as the quality of life, are an increasingly significant
concept of efficacy measures in dermatological studies.®® The number of studies reporting on
patient-reported outcomes that were included in this review was very limited. For further
research within the field of AK treatment, patient-reported outcomes as part of the primary
outcomes should be assessed. Particularly, an increased use of quality of life instruments —
generic and/ or specific — is desirable. Recently, an instrument specific for patients affected
by AK, the ‘Actinic Keratosis Quality of Life Questonnaire (AKQoL)’ has been developed.®’

Furthermore, the need for research including long-term efficacy data must be emphasized.
Efficacy outcomes included in the systematic literature assessment were limited to six
months after treatment to ensure comparability. This time frame was chosen by the expert
panel because of the limited number of studies assessing long-term efficacy (e.g. one or two
year clearance rates). Studies assessing the long-term efficacy of the different interventions
are highly desirable.

93



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

References

World Health Organization — Guidelines Review Committee. WHO handbook for guideline
development. 2012 [last accessed: 16 Jan 2014]; Available from:
http://apps.who.int/iris/bitstream/10665/75146/1/9789241548441 eng.pdf.

AGREE Next Steps Consortium. The AGREE II Instrument. 2009 [last accessed: 16 Jan 2014];
Available from: http://www.agreetrust.org.

Higgins JPT, Green S. Cochrane Handbook for Systematic Reviews of Interventions, Version
5.1.0. The Cochrane Collaboration; 2011 [updated March 2011; last accessed: 5 Jan 2014];
Available from: www.cochrane-handbook.org.

Atkins D, Best D, Briss PA, Eccles M, Falck-Ytter Y, Flottorp S, et al. Grading quality of evidence
and strength of recommendations. BMJ. 2004;328(7454):1490.

Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items for systematic reviews and
meta-analyses: the PRISMA statement. BMJ. 2009;339:b2535.

Gupta AK, Paquet M, Villanueva E, Brintnell W. Interventions for actinic keratoses. Cochrane
Database Syst Rev. 2012;12:CD004415.

Scottish Intercollegiate Guidelines Network. SIGN Methodology Checklist 1: Systematic Reviews
and Meta-analyses. 2013 [last accessed: 9 Dec 2013]; Available from:
http://www.sign.ac.uk/methodology/checklists/20121211 Checklist for systematic reviews.doc.
Hauschild A, Stockfleth E, Popp G, Borrosch F, Bruning H, Dominicus R, et al. Optimization of
photodynamic therapy with a novel self-adhesive 5-aminolaevulinic acid patch: results of two
randomized controlled phase Il studies. Br J Dermatol. 2009;160(5):1066-74.

Lebwohl M, Melgaard A, Kobayashi K, Swanson N. Local skin responses associated with ingenol
mebutate gel for the treatment of actinic keratosis: Two analyses of pooled data. Journal of the
American Academy of Dermatology. 2012;1):AB153.

Scola N, Terras S, Georgas D, Othlinghaus N, Matip R, Pantelaki I, et al. A randomized, half-side
comparative study of aminolaevulinate photodynamic therapy vs. CO(2) laser ablation in
immunocompetent patients with multiple actinic keratoses. British Journal of Dermatology.
2012;167(6):1366-73.

Solaraze study 2. Solaraze gel: Diclofenac Sodium 3% - package insert.

Stockfleth E, Kerl H, Zwingers T, Willers C. Low-dose 5-fluorouracil in combination with salicylic
acid as a new lesion-directed option to treat topically actinic keratoses: histological and clinical
study results. British Journal of Dermatology. 2011;165(5):1101-8.

Wiegell SR, Heydenreich J, Fabricius S, Wulf HC. Continuous ultra-low-intensity artificial daylight
is not as effective as red LED light in photodynamic therapy of multiple actinic keratoses.
Photodermatol Photoimmunol Photomed. 2011;27(6):280-5.

Krawtchenko N, Roewert-Huber J, Ulrich M, Mann |, Sterry W, Stockfleth E. A randomised study
of topical 5% imiquimod vs. topical 5-fluorouracil vs. cryosurgery in immunocompetent patients
with actinic keratoses: a comparison of clinical and histological outcomes including 1-year follow-
up. Br J Dermatol. 2007;157 Suppl 2:34-40.

Foley P, Merlin K, Cumming S, Campbell J, Crouch R, Harrison S, et al. A comparison of
cryotherapy and imiquimod for treatment of actinic keratoses: lesion clearance, safety, and skin
quality outcomes. Journal of Drugs in Dermatology: JDD. 2011;10(12):1432-8.

Freeman M, Vinciullo C, Francis D, Spelman L, Nguyen R, Fergin P, et al. A comparison of
photodynamic therapy using topical methyl aminolevulinate (Metvix) with single cycle
cryotherapy in patients with actinic keratosis: a prospective, randomized study. J Dermatolog
Treat. 2003;14(2):99-9106.

Kaufmann R, Spelman L, Weightman W, Reifenberger J, Szeimies RM, Verhaeghe E, et al.
Multicentre intraindividual randomized trial of topical methyl aminolaevulinate-photodynamic
therapy vs. cryotherapy for multiple actinic keratoses on the extremities. Br J Dermatol.
2008;158(5):994-9.

Morton C, Campbell S, Gupta G, Keohane S, Lear J, Zaki |, et al. Intraindividual, right-left
comparison of topical methyl aminolaevulinate-photodynamic therapy and cryotherapy in
subjects with actinic keratoses: a multicentre, randomized controlled study. Br J Dermatol.
2006;155(5):1029-36.

Szeimies RM, Karrer S, Radakovic-Fijan S, Tanew A, Calzavara-Pinton PG, Zane C, et al.
Photodynamic therapy using topical methyl 5-aminolevulinate compared with cryotherapy for
actinic keratosis: A prospective, randomized study. J Am Acad Dermatol. 2002;47(2):258-62.
Hantash BM, Stewart DB, Cooper ZA, Rehmus WE, Koch RJ, Swetter SM. Facial resurfacing for
nonmelanoma skin cancer prophylaxis. Arch Dermatol. 2006;142(8):976-82.

94


http://apps.who.int/iris/bitstream/10665/75146/1/9789241548441_eng.pdf
http://www.agreetrust.org/
http://www.cochrane-handbook.org/
http://www.sign.ac.uk/methodology/checklists/20121211_Checklist_for_systematic_reviews.doc

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Gebauer K, Brown P, Varigos G. Topical diclofenac in hyaluronan gel for the treatment of solar
keratoses. Australas J Dermatol. 2003;44(1):40-3.

Rivers JK, Arlette J, Shear N, Guenther L, Carey W, Poulin Y. Topical treatment of actinic
keratoses with 3.0% diclofenac in 2.5% hyaluronan gel. Br J Dermatol. 2002;146(1):94-9100.
Wolf JE, Taylor JR, Tschen E, Kang S. Topical 3.0% diclofenac in 2.5% hyaluronan gel in the
treatment of actinic keratoses. Int J Dermatol. 2001;40(11):709-13.

Ulrich C, Johannsen A, Rowert-Huber J, Ulrich M, Sterry W, Stockfleth E. Results of a
randomized, placebo-controlled safety and efficacy study of topical diclofenac 3% gel in organ
transplant patients with multiple actinic keratoses. Eur J Dermatol. 2010;20(4):482-8.

Akarsu S, Aktan S, Atahan A, Koc P, Ozkan S. Comparison of topical 3% diclofenac sodium gel
and 5% imiquimod cream for the treatment of actinic keratoses. Clinical & Experimental
Dermatology. 2011;36(5):479-84.

Kose O, Koc E, Erbil AH, Caliskan E, Kurumlu Z. Comparison of the efficacy and tolerability of
3% diclofenac sodium gel and 5% imiquimod cream in the treatment of actinic keratosis. J
Dermatolog Treat. 2008;19(3):159-63.

Jorizzo J, Stewart D, Bucko A, Davis SA, Espy P, Hino P, et al. Randomized trial evaluating a
new 0.5% fluorouracil formulation demonstrates efficacy after 1-, 2-, or 4-week treatment in
patients with actinic keratosis. Cutis. 2002;70(6):335-9.

Weiss J, Menter A, Hevia O, Jones T, Ling M, Rist T, et al. Effective treatment of actinic
keratosis with 0.5% fluorouracil cream for 1, 2, or 4 weeks. Cutis. 2002;70(2 Suppl):22-9.
Jorizzo J, Weiss J, Furst K, VandePol C, Levy SF. Effect of a 1-week treatment with 0.5% topical
fluorouracil on occurrence of actinic keratosis after cryosurgery: a randomized, vehicle-controlled
clinical trial. Arch Dermatol. 2004;140(7):813-6.

Loven K, Stein L, Furst K, Levy S. Evaluation of the efficacy and tolerability of 0.5% fluorouracil
cream and 5% fluorouracil cream applied to each side of the face in patients with actinic
keratosis. Clin Ther. 2002;24(6):990-991000.

Smith S, Piacquadio D, Morhenn V, Atkin D, Fitzpatrick R. Short incubation PDT versus 5-FU in
treating actinic keratoses. J Drugs Dermatol. 2003;2(6):629-35.

Gupta AK, Paquet M. Network meta-analysis of the outcome 'participant complete clearance' in
nonimmunosuppressed participants of eight interventions for actinic keratosis: a follow-up on a
Cochrane review. Br J Dermatol. 2013;169(2):250-9.

Tanghetti E, Werschler P. Comparison of 5% 5-fluorouracil cream and 5% imiquimod cream in
the management of actinic keratoses on the face and scalp. J Drugs Dermatol. 2007;6(2):144-7.
Swanson N, Abramovits W, Berman B, Kulp J, Rigel DS, Levy S. Imiquimod 2.5% and 3.75% for
the treatment of actinic keratoses: results of two placebo-controlled studies of daily application to
the face and balding scalp for two 2-week cycles. J Am Acad Dermatol. 2010;62(4):582-90.
Alomar A, Bichel J, McRae S. Vehicle-controlled, randomized, double-blind study to assess
safety and efficacy of imiquimod 5% cream applied once daily 3 days per week in one or two
courses of treatment of actinic keratoses on the head. Br J Dermatol. 2007;157(1):133-41.
Gebauer K, Shumack S, Cowen PSJ. Effect of dosing frequency on the safety and efficacy of
imiquimod 5% cream for treatment of actinic keratosis on the forearms and hands: a phase I,
randomized placebo-controlled trial. Br J Dermatol. 2009;161(4):897-903.

Jorizzo J, Dinehart S, Matheson R, Moore JK, Ling M, Fox TL, et al. Vehicle-controlled, double-
blind, randomized study of imiquimod 5% cream applied 3 days per week in one or two courses
of treatment for actinic keratoses on the head. J Am Acad Dermatol. 2007;57(2):265-8.

Korman N, Moy R, Ling M, Matheson R, Smith S, McKane S, et al. Dosing with 5% imiquimod
cream 3 times per week for the treatment of actinic keratosis: results of two phase 3,
randomized, double-blind, parallel-group, vehicle-controlled trials. Arch Dermatol.
2005;141(4):467-73.

Lebwohl M, Dinehart S, Whiting D, Lee PK, Tawfik N, Jorizzo J, et al. Imiquimod 5% cream for
the treatment of actinic keratosis: results from two phase Ill, randomized, double-blind, parallel
group, vehicle-controlled trials. J Am Acad Dermatol. 2004;50(5):714-21.

NCT00828568. A Therapeutic Equivalence Study of Two Imiquimod Cream 5% Treatments for
Patients With Actinic Keratosis.

Ooi T, Barnetson RS, Zhuang L, McKane S, Lee JH, Slade HB, et al. Imiquimod-induced
regression of actinic keratosis is associated with infiltration by T lymphocytes and dendritic cells:
a randomized controlled trial. Br J Dermatol. 2006;154(1):72-8.

Ortonne J-P, Gupta G, Ortonne N, Duteil L, Queille C, Mallefet P. Effectiveness of cross
polarized light and fluorescence diagnosis for detection of sub-clinical and clinical actinic
keratosis during imiquimod treatment. Exp Dermatol. 2010;19(7):641-7.

95



43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

Stockfleth E, Meyer T, Benninghoff B, Salasche S, Papadopoulos L, Ulrich C, et al. A
randomized, double-blind, vehicle-controlled study to assess 5% imiquimod cream for the
treatment of multiple actinic keratoses. Arch Dermatol. 2002;138(11):1498-502.

Szeimies RM, Gerritsen MJ, Gupta G, Ortonne JP, Serresi S, Bichel J, et al. Imiquimod 5%
cream for the treatment of actinic keratosis: results from a phase Ill, randomized, double-blind,
vehicle-controlled, clinical trial with histology. J Am Acad Dermatol. 2004;51(4):547-55.

Ulrich C, Bichel J, Euvrard S, Guidi B, Proby CM, van de Kerkhof PC, et al. Topical
immunomodulation under systemic immunosuppression: results of a multicentre, randomized,
placebo-controlled safety and efficacy study of imiquimod 5% cream for the treatment of actinic
keratoses in kidney, heart, and liver transplant patients. Br J Dermatol. 2007;157 Suppl 2:25-31.
Sotiriou E, Apalla Z, Maliamani F, Zaparas N, Panagiotidou D, loannides D. Intraindividual, right-
left comparison of topical 5-aminolevulinic acid photodynamic therapy vs. 5% imiquimod cream
for actinic keratoses on the upper extremities. J Eur Acad Dermatol Venereol. 2009;23(9):1061-
5.

Serra-Guillen C, Nagore E, Hueso L, Llombart B, Requena C, Sanmartin O, et al. A randomized
comparative study of tolerance and satisfaction in the treatment of actinic keratosis of the face
and scalp between 5% imiguimod cream and photodynamic therapy with methyl
aminolaevulinate. British Journal of Dermatology. 2011;164(2):429-33.

Serra-Guillen C, Nagore E, Hueso L, Traves V, Messeguer F, Sanmartin O, et al. A randomized
pilot comparative study of topical methyl aminolevulinate photodynamic therapy versus
imiquimod 5% versus sequential application of both therapies in immunocompetent patients with
actinic keratosis: clinical and histologic outcomes. Journal of the American Academy of
Dermatology. 2012;66(4):e131-7.

Lebwohl M, Swanson N, Anderson LL, Melgaard A, Xu Z, Berman B. Ingenol mebutate gel for
actinic keratosis. N Engl J Med. 2012;366(11):1010-9.

Anderson L, Schmieder GJ, Werschler WP, Tschen EH, Ling MR, Stough DB, et al.
Randomized, double-blind, double-dummy, vehicle-controlled study of ingenol mebutate gel
0.025% and 0.05% for actinic keratosis. J Am Acad Dermatol. 2009;60(6):934-43.

Dirschka T, Radny P, Dominicus R, Mensing H, Bruning H, Jenne L, et al. Photodynamic therapy
with BF-200 ALA for the treatment of actinic keratosis: results of a multicentre, randomized,
observer-blind phase Il study in comparison with a registered methyl-5-aminolaevulinate cream
and placebo. British Journal of Dermatology. 2012;166(1):137-46.

Piacquadio DJ, Chen DM, Farber HF, Fowler JF, Jr., Glazer SD, Goodman JJ, et al.
Photodynamic therapy with aminolevulinic acid topical solution and visible blue light in the
treatment of multiple actinic keratoses of the face and scalp: investigator-blinded, phase 3,
multicenter trials. Arch Dermatol. 2004;140(1):41-6.

Schmieder GJ, Huang EY, Jarratt M. A multicenter, randomized, vehicle-controlled phase 2
study of blue light photodynamic therapy with aminolevulinic acid HCI 20% topical solution for the
treatment of actinic keratoses on the upper extremities: The effect of occlusion during the drug
incubation period. Journal of Drugs in Dermatology. 2012;11(12):1483-9.

Szeimies RM, Radny P, Sebastian M, Borrosch F, Dirschka T, Krahn-Senftleben G, et al.
Photodynamic therapy with BF-200 ALA for the treatment of actinic keratosis: results of a
prospective, randomized, double-blind, placebo-controlled phase Ill study. Br J Dermatol.
2010;163(2):386-94.

Taub AF, Garretson CB. A randomized, blinded, bilateral intraindividual, vehicle-controlled trial of
the use of photodynamic therapy with 5-aminolevulinic acid and blue light for the treatment of
actinic keratoses of the upper extremities. Journal of Drugs in Dermatology: JDD.
2011;10(9):1049-56.

Moloney FJ, Collins P. Randomized, double-blind, prospective study to compare topical 5-
aminolaevulinic acid methylester with topical 5-aminolaevulinic acid photodynamic therapy for
extensive scalp actinic keratosis. Br J Dermatol. 2007;157(1):87-91.

de Graaf YG, Kennedy C, Wolterbeek R, Collen AF, Willemze R, Bouwes Bavinck JN.
Photodynamic therapy does not prevent cutaneous squamous-cell carcinoma in organ-transplant
recipients: results of a randomized-controlled trial. J Invest Dermatol. 2006;126(3):569-74.
Willey A, Mehta S, Lee PK. Reduction in the incidence of squamous cell carcinoma in solid organ
transplant recipients treated with cyclic photodynamic therapy. Dermatol Surg. 2010;36(5):652-8.
Pariser D, Loss R, Jarratt M, Abramovits W, Spencer J, Geronemus R, et al. Topical methyl-
aminolevulinate photodynamic therapy using red light-emitting diode light for treatment of
multiple actinic keratoses: A randomized, double-blind, placebo-controlled study. J Am Acad
Dermatol. 2008;59(4):569-76.

96



60.

61.
62.
63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

Pariser DM, Lowe NJ, Stewart DM, Jarratt MT, Lucky AW, Pariser RJ, et al. Photodynamic
therapy with topical methyl aminolevulinate for actinic keratosis: results of a prospective
randomized multicenter trial. J Am Acad Dermatol. 2003;48(2):227-32.

Photocure-Australian. Metvixia cream, 16.8%. 2004.

Photocure-US. Metvixia cream, 16.8%. 2004.

Szeimies R-M, Matheson RT, Davis SA, Bhatia AC, Frambach Y, Klovekorn W, et al. Topical
methyl aminolevulinate photodynamic therapy using red light-emitting diode light for multiple
actinic keratoses: a randomized study. Dermatol Surg. 2009;35(4):586-92.

Dragieva G, Prinz BM, Hafner J, Dummer R, Burg G, Binswanger U, et al. A randomized
controlled clinical trial of topical photodynamic therapy with methyl aminolaevulinate in the
treatment of actinic keratoses in transplant recipients. Br J Dermatol. 2004;151(1):196-200.
Werner RN, Jacobs A, Rosumeck S, Nast A. Online consensus conferences for clinical
guidelines development - a survey among participants from the International Guidelines for the
Treatment of Actinic Keratosis. J Eval Clin Pract. 2014.

Morsy H, Kamp S, Jemec GB. Outcomes in randomized controlled trials in psoriasis: what has
changed over the last 20 years? J Dermatolog Treat. 2007;18(5):261-7.

Esmann S, Vinding GR, Christensen KB, Jemec GB. Assessing the influence of actinic keratosis
on patients' quality of life: the AKQoL questionnaire. Br J Dermatol. 2013;168(2):277-83.

Fariba I, Ali A, Hossein SA, Atefeh S, Atarzadeh Behbahan SA. Efficacy of 3% diclofenac gel for
the treatment of actinic keratoses: a randomized, double-blind, placebo controlled study. Indian J
Dermatol Venereol Leprol. 2006;72(5):346-9.

Haddad A, Santos ID, Gragnani A, Ferreira LM. The effect of increasing fluence on the treatment
of actinic keratosis and photodamage by photodynamic therapy with 5-aminolevulinic acid and
intense pulsed light. Photomed Laser Surg. 2011;29(6):427-32.

Persaud AN, Shamuelova E, Sherer D, Lou W, Singer G, Cervera C, et al. Clinical effect of
imiquimod 5% cream in the treatment of actinic keratosis. J Am Acad Dermatol. 2002;47(4):553-
6.

Siller G, Gebauer K, Welburn P, Katsamas J, Ogbourne SM. PEPOO5 (ingenol mebutate) gel, a
novel agent for the treatment of actinic keratosis: results of a randomized, double-blind, vehicle-
controlled, multicentre, phase lla study. Australas J Dermatol. 2009;50(1):16-22.

Weinstock MA, Bingham SF, Digiovanna JJ, Rizzo AE, Marcolivio K, Hall R, et al. Tretinoin and
the prevention of keratinocyte carcinoma (Basal and squamous cell carcinoma of the skin): a
veterans affairs randomized chemoprevention trial. Journal of Investigative Dermatology.
2012;132(6):1583-90.

Wiegell SR, Fabricius S, Gniadecka M, Stender IM, Berne B, Kroon S, et al. Daylight-mediated
photodynamic therapy of moderate to thick actinic keratoses of the face and scalp: a randomized
multicentre study. British Journal of Dermatology. 2012;166(6):1327-32.

Chen K, Yap LM, Marks R, Shumack S. Short-course therapy with imiquimod 5% cream for solar
keratoses: a randomized controlled trial. Australas J Dermatol. 2003;44(4):250-5.

Hanke CW, Beer KR, Stockfleth E, Wu J, Rosen T, Levy S. Imiquimod 2.5% and 3.75% for the
treatment of actinic keratoses: results of two placebo-controlled studies of daily application to the
face and balding scalp for two 3-week cycles. J Am Acad Dermatol. 2010;62(4):573-81.

McEwan LE, Smith JG. Topical diclofenac/hyaluronic acid gel in the treatment of solar keratoses.
Australas J Dermatol. 1997;38(4):187-9.

Ostertag JU, Quaedvlieg PJ, van der Geer S, Nelemans P, Christianen ME, Neumann MH, et al.
A clinical comparison and long-term follow-up of topical 5-fluorouracil versus laser resurfacing in
the treatment of widespread actinic keratoses. Lasers Surg Med. 2006;38(8):731-9.

Zeichner JA, Stern DWK, Uliasz A, Itenberg S, Lebwohl M. Placebo-controlled, double-blind,
randomized pilot study of imiquimod 5% cream applied once per week for 6 months for the
treatment of actinic keratoses. J Am Acad Dermatol. 2009;60(1):59-62.

Akar A, Bulent Tastan H, Erbil H, Arca E, Kurumlu Z, Gur AR. Efficacy and safety assessment of
0.5% and 1% colchicine cream in the treatment of actinic keratoses. J Dermatolog Treat.
2001;12(4):199-203.

Alberts DS, Dorr RT, Einspahr JG, Aickin M, Saboda K, Xu MJ, et al. Chemoprevention of
human actinic keratoses by topical 2-(difluoromethyl)-dl-ornithine. Cancer Epidemiol Biomarkers
Prev. 2000;9(12):1281-6.

Alirezai M, Dupuy P, Amblard P, Kalis B, Souteyrand P, Frappaz A, et al. Clinical evaluation of
topical isotretinoin in the treatment of actinic keratoses. J Am Acad Dermatol. 1994;30(3):447-51.

97



82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

Apalla Z, Sotiriou E, Panagiotidou D, Lefaki |, Goussi C, loannides D. The impact of different
fluence rates on pain and clinical outcome in patients with actinic keratoses treated with
photodynamic therapy. Photodermatol Photoimmunol Photomed. 2011;27(4):181-5.

Azimi H. Comparison of the efficacy of cryotherapy and 0.1% Acnalen gel vs. cryotherapy and
placebo in the treatment of actinic keratoses. Pakistan Journal of Medical Sciences.
2012;28(1):4.

Bercovitch L. Topical chemotherapy of actinic keratoses of the upper extremity with tretinoin and
5-fluorouracil: a double-blind controlled study. Br J Dermatol. 1987;116(4):549-52.

Chen AC, Martin AJ, Halliday GM, Surjana D, Damian D. Nicotinamide for Skin Cancer
Chemoprevention. Asia-Pacific Journal of Clinical Oncology. 2012;8:308-.

Deonizio JM, Mulinari-Brenner FA. Cryopeeling for treatment of photodamage and actinic
keratosis: liquid nitrogen versus portable system. An Bras Dermatol. 2011;86(3):440-4.

Foote JA, Ranger-Moore JR, Einspahr JG, Saboda K, Kenyon J, Warneke J, et al.
Chemoprevention of human actinic keratoses by topical DL-alpha-tocopherol. Cancer Prev Res
(Phila). 2009;2(4):394-400.

Galitzer BI. Effect of retinoid pretreatment on outcomes of patients treated by photodynamic
therapy for actinic keratosis of the hand and forearm. Journal of Drugs in Dermatology: JDD.
2011;10(10):1124-32.

Hauschild A, Popp G, Stockfleth E, Meyer K-G, Imberger D, Mohr P, et al. Effective
photodynamic therapy of actinic keratoses on the head and face with a novel, self-adhesive 5-
aminolaevulinic acid patch. Exp Dermatol. 2009;18(2):116-21.

Hirata Y, Koga S, Fukui N, Yu A, Koshida S, Kosaka Y, et al. 5-Aminolevulinic acid-mediated
photodynamic therapy to superficial malignant skin tumors using Super Lizer. Journal of
Dermatology. 2011;38(8):748-54.

Huyke C, Reuter J, Rodig M, Kersten A, Laszczyk M, Scheffler A, et al. Treatment of actinic
keratoses with a novel betulin-based oleogel. A prospective, randomized, comparative pilot
study. J Dtsch Dermatol Ges. 2009;7(2):128-33.

Jorizzo J, Weiss J, Vamvakias G. One-week treatment with 0.5% fluorouracil cream prior to
cryosurgery in patients with actinic keratoses: a double-blind, vehicle-controlled, long-term study.
J Drugs Dermatol. 2006;5(2):133-9.

Jorizzo JL, Markowitz O, Lebwohl MG, Bourcier M, Kulp J, Meng TC, et al. A randomized,
double-blinded, placebo-controlled, multicenter, efficacy and safety study of 3.75% imiquimod
cream following cryosurgery for the treatment of actinic keratoses. J Drugs Dermatol.
2010;9(9):1101-8.

Kang S, Goldfarb MT, Weiss JS, Metz RD, Hamilton TA, Voorhees JJ, et al. Assessment of
adapalene gel for the treatment of actinic keratoses and lentigines: a randomized trial. J Am
Acad Dermatol. 2003;49(1):83-90.

Kulp-Shorten C. Comparative Evaluation of the efficacy and Safety of Masoprocol and 5-
Fluorouracil Cream for the Treatment of Multiple Actinic Keratoses of the Head and Neck.
Journal of Geriatric Dermatology.1(4):8.

Misiewicz J, Sendagorta E, Golebiowska A, Lorenc B, Czarnetzki BM, Jablonska S. Topical
treatment of multiple actinic keratoses of the face with arotinoid methyl sulfone (Ro 14-9706)
cream versus tretinoin cream: a double-blind, comparative study. J Am Acad Dermatol.
1991;24(3):448-51.

Moloney F, Vestergaard M, Radojkovic B, Damian D. Randomized, double-blinded, placebo
controlled study to assess the effect of topical 1% nicotinamide on actinic keratoses. Br J
Dermatol. 2010;162(5):1138-9.

Moriarty M, Dunn J, Darragh A, Lambe R, Brick I. Etretinate in treatment of actinic keratosis. A
double-blind crossover study. Lancet. 1982;1(8268):364-5.

NCTO00774787. Topical imiquimod cream in combination with cryotherapy for the treatment of
actinic keratoses.

Olsen EA, Abernethy ML, Kulp-Shorten C, Callen JP, Glazer SD, Huntley A, et al. A double-
blind, vehicle-controlled study evaluating masoprocol cream in the treatment of actinic keratoses
on the head and neck. J Am Acad Dermatol. 1991;24(5 Pt 1):738-43.

Pflugfelder A, Welter AK, Leiter U, Weide B, Held L, Eigentler TK, et al. Open label randomized
study comparing 3 months vs. 6 months treatment of actinic keratoses with 3% diclofenac in
2.5% hyaluronic acid gel: a trial of the German Dermatologic Cooperative Oncology Group.
Journal of the European Academy of Dermatology & Venereology. 2012;26(1):48-53.

Seckin D, Cerman AA, Yildiz A, Ergun T. Can topical calcipotriol be a treatment alternative in
actinic keratoses? A preliminary report. J Drugs Dermatol. 2009;8(5):451-4.

98



103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114,

115.

116.

117.

118.

1109.

120.

121.

122.

123.

Shaffelburg M. Treatment of actinic keratoses with sequential use of photodynamic therapy; and
imiquimod 5% cream. J Drugs Dermatol. 2009;8(1):35-9.

Sotiriou E, Apalla Z, Chovarda E, Goussi C, Trigoni A, loannides D. Single vs. fractionated
photodynamic therapy for face and scalp actinic keratoses: a randomized, intraindividual
comparison trial with 12-month follow-up. Journal of the European Academy of Dermatology &
Venereology. 2012;26(1):36-40.

Surjana D, Halliday GM, Damian DL. Nicotinamide for skin cancer prevention. Australasian
Journal of Dermatology. 2012;53:5.

Surjana D, Halliday GM, Martin AJ, Moloney FJ, Damian DL. Oral nicotinamide reduces actinic
keratoses in phase Il double-blinded randomized controlled trials. Journal of Investigative
Dermatology. 2012;132(5):1497-500.

Szeimies RM, Bichel J, Ortonne JP, Stockfleth E, Lee J, Meng TC. A phase Il dose-ranging
study of topical resiquimod to treat actinic keratosis. Br J Dermatol. 2008;159(1):205-10.

Tan JKL, Thomas DR, Poulin Y, Maddin F, Tang J. Efficacy of imiquimod as an adjunct to
cryotherapy for actinic keratoses. J Cutan Med Surg. 2007;11(6):195-201.

Tarstedt M, Rosdahl |, Berne B, Svanberg K, Wennberg AM. A randomized multicenter study to
compare two treatment regimens of topical methyl aminolevulinate (Metvix)-PDT in actinic
keratosis of the face and scalp. Acta Derm Venereol. 2005;85(5):424-8.

Thompson SC, Jolley D, Marks R. Reduction of solar keratoses by regular sunscreen use. N
Engl J Med. 1993;329(16):1147-51.

Togsverd-Bo K, Haak CS, Thaysen-Petersen D, Wulf HC, Anderson RR, Haedersdal M.
Intensified photodynamic therapy of actinic keratoses with fractional CO2 laser: a randomized
clinical trial. British Journal of Dermatology. 2012;166(6):1262-9.

Tong DW, Barnetson RS. Beta-1,3-D-glucan gel in the treatment of solar keratoses. Australas J
Dermatol. 1996;37(3):137-8.

von Felbert V, Hoffmann G, Hoff-Lesch S, Abuzahra F, Renn CN, Braathen LR, et al.
Photodynamic therapy of multiple actinic keratoses: reduced pain through use of visible light plus
water-filtered infrared A compared with light from light-emitting diodes. Br J Dermatol.
2010;163(3):607-15.

Wiegell SR, Fabricius S, Stender IM, Berne B, Kroon S, Andersen BL, et al. A randomized,
multicentre study of directed daylight exposure times of 1(1/2) vs. 2(1/2) h in daylight-mediated
photodynamic therapy with methyl aminolaevulinate in patients with multiple thin actinic
keratoses of the face and scalp. Br J Dermatol. 2011;164(5):1083-90.

Wiegell SR, Haedersdal M, Eriksen P, Wulf HC. Photodynamic therapy of actinic keratoses with
8% and 16% methyl aminolaevulinate and home-based daylight exposure: a double-blinded
randomized clinical trial. Br J Dermatol. 2009;160(6):1308-14.

Wiegell SR, Haedersdal M, Philipsen PA, Eriksen P, Enk CD, Wulf HC. Continuous activation of
PpIX by daylight is as effective as and less painful than conventional photodynamic therapy for
actinic keratoses; a randomized, controlled, single-blinded study. Br J Dermatol.
2008;158(4):740-6.

Willey A. Temperature-modulated photodynamic therapy for the treatment of actinic keratoses on
the extremities. Journal of the American Academy of Dermatology. 2012;1):AB177.

Hadley J, Tristani-Firouzi P, Hull C, Florell S, Cotter M, Hadley M. Results of an investigator-
initiated single-blind split-face comparison of photodynamic therapy and 5% imiquimod cream for
the treatment of actinic keratoses. Dermatologic Surgery. 2012;38(5):722-7.

Jeffes EW, McCullough JL, Weinstein GD, Kaplan R, Glazer SD, Taylor JR. Photodynamic
therapy of actinic keratoses with topical aminolevulinic acid hydrochloride and fluorescent blue
light. J Am Acad Dermatol. 2001;45(1):96-104.

Damian D, Surjana D, Martin A, Halliday G. Oral nicotinamide for skin cancer prevention. 41st
Annual Meeting of the European Society for Dermatological Research, ESDR 2011 Barcelona
Spain. Journal of Investigative Dermatology. 2011;131(Suppl2):S99.

Szeimies RM, Stockfleth E, Moor ACE, Stocker M, Ortland C, Hauschild A. A new 5-ALA-patch
for the photodynamic therapy of actinic keratoses. Photodiagnosis and Photodynamic Therapy.
2011;8 (2):200.

Van der Geer S, Krekels GA. Treatment of actinic keratoses on the dorsum of the hands: ALA-
PDT versus diclofenac 3% gel followed by ALA-PDT. A placebo-controlled, double-blind, pilot
study. J Dermatolog Treat. 2009;20(5):259-65.

Celecoxib may be effective in preventing non-melanoma skin cancers. International Journal of
Cancer Research. 2011;7(1):65.

99



124,

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

Ingenol mebutate (Picato) for actinic keratoses. Medical Letter on Drugs and Therapeutics.
2012;54(1389):35-6.

Anderson L, Melgaard A, Schmeider G, Xu Z. Two-day topical treatment with ingenol mebutate
gel, 0.05% for actinic keratoses on the trunk and extremities: Analysis of data pooled from two
trials. Journal of the American Academy of Dermatology. 2012;1):AB159.

Berman B, Melgaard A, Marmur E, Larsson T. Three-day topical treatment with ingenol mebutate
gel, 0.015% for actinic keratoses on the face and scalp: Analysis of data pooled from two trials.
Journal of the American Academy of Dermatology. 2012;1):AB3.

Dirschka T, Radny P, Dominicus R, Mensing H, Bruning H, Jenne L, et al. Efficacy and safety
comparison of photodynamic therapy with BF-200 ALA versus Metvix for the treatment of actinic
keratosis: A prospective, randomized, placebo-controlled multinational, phase 11l study. JDDG -
Journal of the German Society of Dermatology. 2011;9:196-7.

Hauschild A. Photodynamic therapy for actinic keratoses: Procedure matters? British Journal of
Dermatology. 2012;166(1):3-5.

Hollestein LM, Koomen ER, Nijsten T. Chemoprevention for keratinocytic (pre)cancers:
balancing the risks and benefits. Archives of Dermatology. 2012;148(5):638-40.

Keating GM. Ingenol mebutate gel 0.015% and 0.05%: in actinic keratosis. Drugs.
2012;72(18):2397-405.

Lee J, Jorizzo J, Lebwohl M, Markowitz O, Levy S. Cryosurgery followed by imiquimod 3.75% to
treat actinic keratosis. Journal of the American Academy of Dermatology. 2011;1):AB2.

Prado R, Francis SO, Mason MN, Wing G, Gamble RG, Dellavalle R. Nonmelanoma skin cancer
chemoprevention. Dermatologic Surgery. 2011;37(11):1566-78.

Stockfleth E, Ulrich M, Kerl H, Willers C. Long-term sustained efficacy of low dose 5-fluorouracil
combined with 10% salicylic acid as a lesion directed treatment for actinic keratoses. Melanoma
Research. 2011;21:e53.

Togsverd-Bo K, Haak CS, Thaysen-Petersen D. Erratum: Intensified photodynamic therapy of
actinic keratoses with fractional CO2 laser: A randomized clinical trial (British Journal of
Dermatology (2012) 166 (1262-9)). British Journal of Dermatology. 2012;167(2):461.

Willey A, Sakamoto F. Temperature modulated photodynamic therapy for the treatment of actinic
keratoses on the extremities. Lasers Surg Med. 2011;43:957-8.

Willey A, Sakamoto F. Temperature modulated photodynamic therapy for the treatment of actinic
keratoses on the extremities. Lasers Surg Med. 2012;44:8.

Almagro BM, Herrera-Acosta E, Herrera-Ceballos E, Mendiola-Fernandez MV, Lopez-Navarro N,
Bosch-Garciea R, et al. Efficacy of photodynamic therapy associated to pretreatment with AHA
peel in facial diffuse photodamage. Journal of the American Academy of Dermatology.
2012;1):AB175.

Palm MD, Goldman MP. Safety and efficacy comparison of blue versus red light sources for
photodynamic therapy using methyl aminolevulinate in photodamaged skin. Journal of Drugs in
Dermatology: JDD. 2011;10(1):53-60.

Stockfleth E, Zwingers T, Willers C. Recurrence rates and patient assessed outcomes of 0.5% 5-
fluorouracil in combination with salicylic acid treating actinic keratoses. European Journal of
Dermatology. 2012;22(3):370-4.

Perrett CM, McGregor JM, Warwick J, Karran P, Leigh IM, Proby CM, et al. Treatment of post-
transplant premalignant skin disease: a randomized intrapatient comparative study of 5-
fluorouracil cream and topical photodynamic therapy. Br J Dermatol. 2007;156(2):320-8.
Swanson N. Multicenter, randomized, parallel-group, double-blind, vehicle-controlled study to
evaluate the efficacy and safety of PEPOO5 (ingenol mebutate) gel, 0.05% in patients with actinic
keratoses on nonhead locations. J Am Acad Dermatol. 2010;62(3 Suppl 1: AB2).

100



8.1 Declarations of interests

Connolly, S. M.

Employment

Mayo Clinic Arizona

Correia, O.

Payment for lectures including
service on speakers bureaus

Abbott/AbbVie, Avene/Pierre Fabre, Leo, Galderma,
Meda, MSD, Pfizer

Erdmann, R.

Fees for participation in review
activities, such as data monitoring
boards, statistical analysis, end point
committees, and the like

European Skin Cancer Foundation

Payment for writing or reviewing the
manuscript

European Skin Cancer Foundation

Foley, P.

Advisory Board membership

LEO, PhotoCure/Galderma, Janssen, Wyeth/Pfizer,
Abbott/Abbvie, GSK/Stiefel, Amgen, Novartis, Eli Lilly

Consultancy

3M/iNova, Eli Lilly

Expert testimony

PhotoCure/Galderma

Grants/grants pending

Janssen, Abbott/Abbvie, Wyeth/Pfizer, Merck Serono,
Amgen, Novartis

Payment for lectures including
service on speakers bureaus

LEO, PhotoCure/Galderma, 3M/iNova, Janssen,

Abbott/Abbvie, Wyeth/Pfizer, Schering-Plough/MSD, CSL

Payment for development of
educational presentations

LEO, Janssen, GSK/Stiefel, Abbott/Abbvie, Galderma, 3M

Travel/accommodations/meeting
expenses unrelated to activities listed

Leo, 3M, Roche

Gupta, A. K.

None

Jacobs, A.

Fees for participation in review
activities, such as data monitoring
boards, statistical analysis, end point
committees, and the like

European Skin Cancer Foundation

Payment for writing or reviewing the
manuscript

European Skin Cancer Foundation

Kars, H.-J. None
Kerl, H.
Consultancy, consulting fee or MEDA

honorarium

Lim, H. W.

Board membership

Skin of Color Society

Royalties Editor of textbooks:
- Clinical guides to sunscreens and photoprotection
- Cancer of the skin
- Photodermatology

Grants Clinuvel, Estee Lauder, Ferndale

101




Consultancy, consulting fee or
honorarium

Uriage, Estee Lauder, Sanofi, Ferndale, Johnson &
Johnson

Martin, G.

Consultancy, consulting fee or
honorarium

DUSA, Medicis/Valeant, LEO

Fees for participation in review
activities, such as data monitoring
boards, statistical analysis, end point
committees, and the like

DUSA, Medicis/Valeant, LEO

Provision of writing assistance,
medicines, equipment, or
administrative support

Medicis/Valeant, Pharmaderm/Nycomed

Board membership

DUSA (Medical Advisory Board, not Board of Company
Directors)

Payment for lectures including
service on speakers bureaus

DUSA, Medicis/Valeant, LEO

Travel/accommodation/meeting
expenses unrelated to activities listed

DUSA, Medicis/Valeant, LEO

Nast, A.

Fees for participation in review
activities, such as data monitoring
boards, statistical analysis, end point
committees, and the like

European Skin Cancer Foundation

Payment for writing or reviewing the
manuscript

European Skin Cancer Foundation

Grants/grants pending

Intendis, Galderma, Ipsen Pharma, Kythera,
GlaxoSmithKline, Biogen

Payment for lectures including
service on speakers bureaus

Pfizer, Biogen Idec, Synergy, Sinclair, Intendis, AbbVie,
Janssen

Payment for development of
educational presentations

AbbVie

Paquet, M.

Employment

Mediprobe Research Inc

Pariser, D. M.

Consultancy

Abbott Labs, Amgen, Astellas US, Asubio Pharm., Brickel
Biotech, Celgene Corp., Dermira, DUSA, Galderma,
Genentech, LEO Pharma US, Medicis Valeant,
MelaSciences, Novartis, Ortho, Peplin, Pfizer, Photocure,
Stiefel/GSK

Grants/grants pending

Abbott Labs, Amgen, Astellas US, Basliea, Celgene Corp.,
Dow Pharmaceutical, DUSA, ELI LILLY, Galderma,
Johnson and Johnson, LEO Pharma US, Medicis Valeant,
Novartis, NovoNordisk, Ortho, Peplin, Pfizer, Photocure,
Stiefel/GSK

Rosumeck, S.

Fees for participation in review
activities, such as data monitoring
boards, statistical analysis, end point
committees, and the like

European Skin Cancer Foundation

102




Payment for writing or reviewing the
manuscript

European Skin Cancer Foundation

Rowert-Huber, J.

None

Sahota, A.

Support for travel to meetings for the
study or other purposes

Leo Pharma, Galderma

Payment for lectures including
service on speakers bureaus

Leo Pharma, Galderma

Sangueza, O. P.

None

Shumack, S.

Payment for lectures including
service on speakers bureaus

LeoPharma, Galderma, 3M

Sporbeck, B.

Fees for participation in review
activities, such as data monitoring
boards, statistical analysis, end point
committees, and the like

European Skin Cancer Foundation

Payment for writing or reviewing the
manuscript

European Skin Cancer Foundation

Stockfleth, E.

Consultancy, consulting fee or
honorarium

Meda, Almirall, Galderma, Leo, Medicis

Grants/grants pending

Meda, Leo

Payment for lectures including
service on speakers bureaus

Meda, Almirall, Galderma, Leo, Medicis

Payment for development of
educational presentations

Meda, Almirall

Support for travel to meetings for the
study or other purposes

Meda, Almirall, Galderma, Leo, Medicis

Fees for participation in review
activities, such as data monitoring
boards, statistical analysis, end point
committees, and the like

Meda, Leo

Swanson, N. A.

Consultancy

Leo Pharma, Genentech, Precision Pharma

Grants/grants pending

Leo Pharma, Genentech

Payment for lectures including
service on speakers bureaus

Leo Pharma, Genentech

Torezan, L.

Board membership Leo Pharma
Consultancy Galderma
Payment for lectures including Galderma

service on speakers bureaus

Fees for participation in review
activities, such as data monitoring
boards, statistical analysis, end point

Galderma, Leo Pharma

103




committees, and the like

Werner, R. N.

Fees for participation in review
activities, such as data monitoring
boards, statistical analysis, end point
committees, and the like

European Skin Cancer Foundation

Payment for writing or reviewing the
manuscript

European Skin Cancer Foundation

Completed forms are available at the dEBM.

104




8.2 Excluded studies: reasons for exclusion

Table 7 shows the reasons for the exclusion of studies during the evaluation of the full texts for the systematic
literature review. The table lists excluded studies that were included in the original Cochrane review and studies
that were identified in the update search for the guidelines. Multiple reasons could apply to exclude studies.

Therefore studies may be listed in various categories.

Table 7: Reasons for exclusion of studies during full-text evaluation

Studies that did not meet criteria concerning reported

Studies that did not meet the inclusion criteria for

outcomes:

Fariba 2006°®
Haddad 2011°°
Lebwohl 2012°
Persaud 2002"°
Siller 2009™
Weinstock 2012
Wiegell 2012

interventions concerning treatment duration/frequency

Chen 2003™
Hanke 20107
McEwan 19977°
Ostertag 2006’
Zeichner 200978

Unacceptable or unclear randomization:

e Hadley 20128
e Hirata 2011%°
o Jeffes 2001**°

Studies that did not report numerical values or
incomplete information for the inclusion in the

metaanalyses:

Damian 2011*%
Persaud 2002"°
Szeimies 2011'%
Van der Geer 2009

Publications that did not report original data:

Author unknown 2011'%
Author unknown 2012
Anderson 2012*2°
Berman 2012%
Dirschka 2011
Hauschild 2012"%
Hollestein 2012%°
Keating 2012"%°

Lee 2011™**

Prado 20112
Stockfleth 2011'*
Surjana 2012*%
Szeimies 2011'%
Togsverd-Bo 2012
Wiegell 2012"

Willey 2011%

Willey 20123

Studies without AK as inclusion criterion or unclear
baseline characteristics:

e Almagro 2012"*
e Palm2011™*

Follow-up reports on included studies:
e  Stockfleth 2012

Studies that did not meet the inclusion criteria for

interventions concerning the intervention type:

Akar 2001"°

Alberts 2000%°
Alirezai 1994%!
Apalla 2011%

Azimi 2012
Bercovitch 1987
Chen 2012%
Deonizio 2011°%
Fariba 2006°®

Foote 2009%’
Galitzer 2011%8
Hauschild 2009%°
Hirata 2011%°

Huyke 2009°*
Jorizzo 2006%2
Jorizzo 2010%

Kang 2003%
Kulp-Shorten®®
Misiewicz 1991%
Moloney 2010°”
Moriarty 1982%
NCT00774787%°
Olsen 1991
Pflugfelder 2012
Seckin 2009
Serra-Guillen 20128
Shaffelburg 2009'%
Sotiriou 2012
Surjana 2012*%
Surjana 2012
Szeimies 2008’
Tan 20078
Tarstedt 2005'%°
Thompson 1993
Togsverd-Bo 2012
Tong 1996
von Felbert 2010
Wiegell 2011
Wiegell 2009
Wiegell 2008™°
Willey 2012
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Other reasons:

e Haddad 2011%: N per group: 3-5 patients
Perrett 2007**°: The treated lesion areas were not predefined and therefore not comparable. Treatment
areas comprised either one individual lesion or multiple lesions; the smallest lesional area treated was

39 mm2, the largest 5010 mm2
e  Swanson, 2010 conference abstract, data included in Lebwohl 2012*°
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