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IMPORTANCE Although various treatments have been found in clinical trials to be effective in
treating actinic keratosis (AK), researchers often report different outcomes. Heterogeneous
outcome reporting precludes the comparison of results across studies and impedes the
synthesis of treatment effectiveness in systematic reviews.

OBJECTIVE To establish an international core outcome set for all clinical studies on AK
treatment using systematic literature review and a Delphi consensus process.

EVIDENCE REVIEW Survey study with a formal consensus process. The keywords actinic
keratosis and treatment were searched in PubMed, Embase, CINAHL, and the Cochrane
Library to identify English-language studies investigating AK treatments published between
January 1, 1980, and July 13, 2015. Physician and patient stakeholders were nominated to
participate in Delphi surveys by the Measurement of Priority Outcome Variables in
Dermatologic Surgery Steering Committee members. All participants from the first round
were invited to participate in the second round. Outcomes reported in randomized controlled
clinical trials on AK treatment were rated via web-based e-Delphi consensus surveys.
Stakeholders were asked to assess the relative importance of each outcome in 2 Delphi
survey rounds. Outcomes were provisionally included, pending the final consensus
conference, if at least 70% of patient or physician stakeholders rated the outcome as critically
important in 1 or both Delphi rounds and the outcome received a mean score of 7.5 from
either stakeholder group. Data analysis was performed from November 5, 2018, to February
27, 2019.

FINDINGS A total of 516 outcomes were identified by reviewing the literature and surveying
key stakeholder groups. After deduplication and combination of similar outcomes, 137 of the
516 outcomes were included in the Delphi surveys. Twenty-one physicians and 12 patients
participated in round 1 of the eDelphi survey, with 17 physicians (81%) retained and 12
patients (100%) retained in round 2. Of the 137 candidate outcomes, 9 met a priori Delphi
consensus criteria, and 6 were included in the final outcomes set after a consensus meeting:
complete clearance of AKs, percentage of AKs cleared, severity of adverse events, patient
perspective on effectiveness, patient-reported future treatment preference, and recurrence
rate. It was recommended that treatment response be assessed at 2 to 4 months and
recurrence at 6 to 12 months, with the AK rate of progression to cutaneous squamous cell
carcinoma reported whenever long-term follow-up was possible.

CONCLUSIONS AND RELEVANCE Consensus was reached regarding a core outcome set for AK
trials. Further research may help determine the specific outcome measures used to assess
each of these outcomes.
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T reatment of actinic keratosis (AK) is recommended to re-
duce the risk of progression to invasive cutaneous squa-
mous cell carcinoma (SCC).1 Topical and mechanical inter-

ventions evaluated in clinical trials for AK include spot treatments
for isolated lesions (eg, cryotherapy, trichloroacetic acid, and elec-
trodessication and curettage) and field therapy for more wide-
spread disease (eg, topical chemotherapies, chemical peels, and pho-
todynamic therapy).1,2 Currently, approximately 300 studies on AK
are registered on ClinicalTrials.gov as recruiting, ongoing, or
completed.3

The heterogeneity of safety and effectiveness outcomes re-
ported in research studies of AK treatments4 impedes the compari-
son of results across trials and between different treatment modali-
ties. Lack of outcome standardization may also contribute to
selective reporting bias, which may skew estimates of treatment
effectiveness.5

Development of core outcome sets (COSs) has been pro-
moted as a method by which to increase the utility and generaliz-
ability of research trials. Core outcome sets are an agreed-on mini-
mum set of outcomes that are recommended to be measured and
reported in all studies of a given condition.6 Widespread adoption
of COSs would standardize outcome reporting in clinical trials and
facilitate evidence synthesis of treatment effectiveness and safety
in systematic reviews, meta-analyses, and treatment guidelines.6 Of
note, the use of COSs does not restrict the number of additional out-
comes that may be measured in a clinical trial. Although several der-
matology-specific COSs have been developed in recent years,7-14

there is no existing COS for treatment of AK.
The objective of this study was to develop an international COS

for clinical trials of treatment of AK. This goal was achieved by con-
ducting a systematic literature review and stakeholder survey to de-
velop a list of possible outcomes, narrowing this to a short list, and
identifying a COS through Delphi consensus followed by an in-
person consensus conference. The conceptual framework of this
method was set forth by the Core Outcome Measures in Effective-
ness Trials (COMET) Initiative15,16 and the Cochrane Skin Group Core
Outcomes Set Initiative (CSG-COUSIN) methods groups.17,18

Methods
Literature Review
For this survey study, PubMed, Embase, CINAHL, and the Coch-
rane Library were searched to identify English-language studies in-
vestigating AK treatments published between January 1, 1980, and
July 13, 2015. Search terms included actinic keratosis and treat-
ment (eTable in the Supplement). Screening of article titles and ab-
stracts was completed by 2 reviewers (D.I.S., S.I.). Full-text review
of the remaining studies was independently performed by 2 re-
search team members (J.V., D.I.S.). Inclusion criteria for the studies
included were as follows: (1) randomized design evaluating at least
1 AK treatment modality, (2) at least 10 individuals in the treatment
arm(s), and (3) reporting of at least 1 safety, effectiveness, or patient-
reported outcome. Disagreements pertaining to study inclusion were
resolved by adjudication of the Measurement of Priority Outcome
Variables in Dermatologic Surgery (IMPROVED) Steering Commit-
tee (J.F.S., T.V.C., I.A.M, and M.A.). To avoid duplication, the COMET
and CSG-COUSIN databases were queried for any AK COSs under

development before initiation of this project. A total of 516 out-
comes were identified through reviewing the literature and survey-
ing key stakeholder groups. Data analysis was performed from No-
vember 5, 2018, to February 27, 2019. The protocol for development
of this COS was registered with COMET and CSG-COUSIN.19,20 All
participants provided written informed consent, and all data were
deidentified. Data collection using the Delphi process was ap-
proved by the Northwestern University Institutional Review Board.
This document is in accordance with the Core Outcome Set Stan-
dards for Reporting (COS-STAR) checklist.21

IMPROVED Steering Committee
The IMPROVED Steering Committee focuses specifically on devel-
oping COSs for dermatologic diseases or conditions that may be
treated procedurally. All COS development projects initiated by IM-
PROVED are in accordance with the process recommendations set
forth by the COMET Initiative15 and the CSG-COUSIN methods
group.17 Additional guidance has been derived from the Harmonis-
ing Outcome Measures for Eczema roadmap.18

Outcome Extraction
Three researchers (J.V., S.I., Y.Q.) independently extracted all re-
ported outcomes from each of the included studies. Additional out-
comes were sought by surveying other key stakeholders, including
nonphysician health care professionals (nurse practitioners and phy-
sician assistants), regulatory personnel, pharmacologists, and in-
dustry scientists. After a comprehensive list of outcomes was pro-
duced, the list was deduplicated, and similar items were collapsed
by 2 steering committee members (J.F.S., I.A.M.). Disagreements
were resolved by forced agreement after inclusion of a third steer-
ing committee member (M.A.). Similar outcomes were then catego-
rized into higher-level domains (categories of related outcomes used
for organization of the Delphi surveys) (similar to the methods from
previous COS publications13,18,22) by 2 reviewers (K.A.R., E.P.).

Patient and Physician Stakeholders
Patients with a history of AK were recruited from 6 dermatology clin-
ics located in the Midwest and Northeast regions of the United States.
International and US physician stakeholders were identified and re-
cruited by IMPROVED Steering Committee members based on the
following criteria: prior involvement in COS development and/or ex-
pertise with AK through clinical management or a previous publi-
cation on AK. Physicians with known or disclosed potential con-

Key Points
Question What are the most important outcomes to report in
clinical trials on actinic keratosis?

Findings In this survey study including physician and patient
stakeholders (33 in round 1 and 29 in round 2), a consensus was
reached regarding a core set of 6 of 137 outcomes and domains of
actinic keratosis: complete clearance of actinic keratoses,
percentage of actinic keratoses cleared, severity of adverse
events, patient perspective on effectiveness, patient-reported
future treatment preference, and rate of recurrence.

Meaning In studies of treatment of actinic keratosis, the
recommended core outcomes should be reported as a minimum
to facilitate comparison of results across studies.
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flicts of interest that may have resulted in conscious or subconscious
bias in their Delphi ratings (eg, developers of a specific outcome mea-
sures or those who may have benefited from the inclusion of spe-
cific outcomes in the core set) were excluded. Physician and pa-
tient stakeholders were formally invited to participate via email.
Stakeholders who completed the first round were eligible to par-
ticipate in the second round of Delphi surveys.

Demographic information, including age, sex, and level of edu-
cation, was obtained from all patients who consented. Specialties
and geographic locations of participating physician stakeholders were
also noted.

Delphi Consensus Method
The condensed long list of outcomes was presented for rating
through web-based eDelphi consensus surveys (eAppendix in the
Supplement).23 Care was taken in preparing the Delphi items to not
excessively editorialize or reword the work product emanating from
literature review and expert consensus because rewording can in-
troduce unintended bias.

After stakeholders indicated their intent to participate in the
eDelphi process, participants were contacted by a member of the
research team who provided background information regarding the
study, described the importance of outcomes in research, and ex-
plained the nature of the Delphi consensus method. Participants
were also directed to a video created by the COMET group for ad-
ditional background (https://www.youtube.com/watch?v=
g1MZi2mzK1U). Three days before the eDelphi survey was available
online, instructions for completing the survey were given via email
or telephone, whichever the participants preferred. Participants were
encouraged to call when they were logged into the Delphi survey
so that additional instructions or clarifications could be provided in
real time.

Stakeholders were asked to rate the relative importance of each
of the outcomes on a scale of 1 to 9 as not important (score of 1-3),
important but not critical (score of 4-6), or critically important (score
of 7-9). Physician and patient stakeholders were also allowed to
choose unable to score for any outcomes on which they did not wish
to comment. Furthermore, lay descriptions appeared above each
outcome as the participant hovered over the relevant outcome item
in the eDelphi software.

The eDelphi surveys were completed in 2 prespecified rounds
with a contingency plan to repeat the Delphi rounds if inadequate
consensus was reached after 2 rounds, as defined as an officially sanc-
tioned method from the COMET group.24 In the first eDelphi round,
stakeholders rated the importance of each of the outcomes and were
encouraged to add additional outcomes not in the original list. Be-
tween rounds 1 and 2, all participants were contacted via tele-
phone and email to confirm their willingness to participate in the sec-
ond round, elicit feedback about their survey experience, and ensure
that any questions they had pertaining to the process were ad-
dressed. Physician and patient stakeholder responses from round 1
were summarized using descriptive statistics and distributed back
to stakeholders in round 2, at which point they were asked to re-
rate the importance of each of the outcomes in light of the group
responses.

Any narrative comments provided in the eDelphi survey in the
first round were collected and transferred to an Excel spreadsheet
(Microsoft). All comments except those that merely reiterated how

strongly they felt (eg, “This is very important.”) or conveyed uncer-
tainty regarding the definition of a candidate outcome (eg, “What
is meant by X?”) were included in the eDelphi software during the
second round. Specifically, these comments were appended to rel-
evant items and were visible when participants hovered their cur-
sor over that item.

The second round of surveys contained the same set of out-
comes as the first round as well as all additional outcomes that were
proposed in round 1. Unequal numbers in the patient and physician
groups did not affect the weighting of results because statistics were
calculated separately for both stakeholder groups.

Outcomes were considered for inclusion in the final core set if
at least 70% of physician or patient stakeholders rated them as criti-
cally important and the mean score in either stakeholder group was
7.5 or greater. Outcomes that achieved minimum 70% consensus
in either stakeholder group with scores between 6.5 and 7.5 were
able to be introduced for consideration by participants at the in-
person consensus meeting. Outcomes with scores less than 6.5 in
both groups or that achieved less than 70% consensus among pa-
tient and physician stakeholders were excluded from consider-
ation for inclusion in the COS. These cutoffs for consensus were based
on other COS publications13,18,25-27 and were chosen a priori.

Consensus Meeting
The results of the eDelphi surveys were discussed and voted on at
an in-person consensus meeting convened in March 2019. All stake-
holders, including Delphi participants and members of the steering
committee, were invited to participate. Participant votes were
weighted equally.

Statistical Analysis
Statistical analyses were performed in SAS Studio, version 3.7 (SAS
Institute Inc).

Results
Literature Search and Outcome Extraction
A total of 317 articles were identified from the literature search, of
which 99 were excluded after title review, 65 based on abstract
screening, and 31 after full-text review (Figure 1). A total of 516 unique
outcomes were extracted from the remaining 122 articles. After de-
duplication and collapsing of similar outcomes by steering commit-
tee members (J.F.S., I.A.M.), 137 unique outcomes were included in
the eDelphi surveys. Outcomes were categorized into 1 of the fol-
lowing domains (both domain titles and the outcomes listed within
domains were included as individual outcomes to be rated in the Del-
phi surveys): clinical assessment of lesion(s) (n = 35), treatment ef-
fectiveness (n = 17), histopathologic assessment (n = 19), onco-
genes (n = 12), safety and tolerability of treatment (n = 9), patient
satisfaction (n = 20), procedural factors (n = 9), recurrence-free sur-
vival (n = 11), systemic effects of treatment (n = 1), and treatment
adherence (n = 4).

eDelphi Participants (Stakeholders)
Invitations to participate in the eDelphi survey were distributed to
24 patients and 31 physicians, of whom 12 patients (50%) and 21 phy-
sicians (68%) participated in round 1. The same individuals were in-
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vited again to participate in round 2, and all 12 patient stakeholders
(100%) and 17 physician stakeholders (81%) completed the sec-
ond round of surveys. Stakeholders’ demographic and occupa-
tional information are summarized in Table 1.

International eDelphi
Round 1 was completed in November 2018, with 3 participants (9%)
providing narrative feedback regarding specific Delphi items, fol-
lowed by invitations for round 2, which was completed in February
2019. Of the 137 outcomes that were included in the eDelphi sur-
veys, a total of 9 outcomes met the a priori inclusion criteria for mean
score and consensus regarding importance: percentage of AKs
cleared, complete clearance of AKs, progression of AK to SCC, rate
of recurrence, incidence of SCC, severity of adverse events, patient-
reported future treatment preference, patient perspective on ef-
fectiveness, and quality of life (Table 2). Consensus was achieved
in both the physician and patient groups for percentage of AKs
cleared, complete clearance of AKs, rate of recurrence, patient per-
spective on effectiveness, and patient-reported future treatment
preference.

Seven additional items were rated between 6.5 and 7.5 and met
the consensus threshold: allergic reaction, pain, number of clini-
cally apparent AKs, cosmetic outcome, treatment discontinuation,
dosage adherence, and cost. There were no outcomes that met the
criteria in the systemic effects of treatment, oncogenes, or histo-
pathologic assessment domains.

Consensus Meeting
A total of 9 international experts (43%) in general dermatology, skin
cancer, dermatologic surgery, and systematic review methods and
1 patient (8%) participated in the consensus meeting in person or
remotely. The 9 items that met a priori consensus criteria were dis-
cussed and voted on anonymously by all persons in attendance to
be included or not included in the final core set (Table 2). After the
acquiescence of most participants, the additional 7 outcomes re-
ceiving mean lower scores (>6.5) but still meeting the consensus
threshold were also discussed at the meeting and were deemed eli-
gible to be nominated into the final core set. Voting results were it-
eratively summarized in real time and discussed among the group
until group consensus was reached.

Stakeholders agreed that severity of adverse events should be
included as an outcome in the final core set. Special attention should
be given to pain and local allergic reactions, which also received rela-
tively high ratings (mean physician scores, 7.32 for pain and 7.13 for

Figure 1. Systematic Literature Search and Outcome Identification

317 Nonduplicate articles screened based on title

218 Screened based on abstract

153 Full-text articles screened

122 Met inclusion criteria

516 Outcomes extracted

137 Outcomes included in eDelphi survey

99 Excluded

65 Excluded
46 Not RCT
14 Not AK
2 Not treatment
2 Not primary articles
1 Animal study

31 Excluded
18 Full-text not available
9 Not RCT
3 Not treatment
1 Not AK

379 Outcomes eliminated

AK indicates actinic keratosis; RCT, randomized clinical trial.

Table 1. Demographic Characteristics of Actinic Keratosis eDelphi Survey
Participants Who Completed Rounds 1 and 2

Characteristic Participantsa

Patient stakeholders 12 (100)b

Age, mean (SD), y 66.5 (7.6)

Sex

Male 8 (67)

Female 4 (33)

Fitzpatrick skin typec

I 2 (17)

II 6 (50)

III 3 (25)

IV 1 (8)

Ethnicityc

Hispanic or Latino 0

Not Hispanic or Latino 12 (100)

Educational levelc

High school diploma 3 (25)

Bachelor’s degree, BA or BS 4 (33)

Master’s degree 1 (8)

Doctoral degree 4 (33)

US region

Midwest 9 (75)

Northeast 3 (25)

Physician stakeholders 17 (81)b

Specialty

General dermatology 6 (35)

Dermatologic surgery 6 (35)

Other specialties 5 (29)

Geographic location

United States 13 (76)

Canada 2 (12)

Europe 2 (12)

a Data are expressed as number (percentage) of stakeholders unless otherwise
indicated.

b Expressed as a percentage of the number of stakeholders who participated in
round 1 of the eDelphi.

c Patient reported.
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local allergic reactions). Within the domain of treatment effective-
ness, participants agreed that complete clearance of AKs should be
included in the final set, as should a second measure of percentage
of AKs cleared. Because short-term adverse events, such as derma-
titis, edema, and erythema, may obscure treatment results, it was
recommended that effectiveness outcomes be measured at 2 to 4
months, a duration sufficiently long to ensure that treatment-
associated inflammation had resolved but not so long as to be in-
feasible or to allow new, unrelated AKs to arise in the treatment field.

All stakeholders agreed that a patient-reported outcome must
be part of the core set. Furthermore, consensus meeting partici-
pants concurred that patient scores should be strongly considered
in selecting the relevant patient-reported outcome. However, qual-
ity of life, which met the a priori inclusion criteria based on physi-
cian ratings (mean [SD] physician score, 7.55 [1.09]; consensus level,
79%), received lower patient ratings (mean [SD] patient score, 6.67
[2.48]; consensus level, 63%). Within the patient satisfaction do-
main, the highest patient scores were associated with the out-
comes patient perspective on effectiveness (mean [SD] patient
score, 7.50 [1.38]; consensus, 71%) and patient-reported future treat-
ment preference (ie, which treatment a patient would choose in the
future if additional treatment was required) (mean [SD] patient score,
7.50 [1.62]; consensus, 79%), and these outcomes also achieved con-
sensus among both stakeholder groups. The consensus meeting par-
ticipants agreed that these outcomes would be informative, espe-
cially in head-to-head trials of 2 or more treatment interventions.

Thus, patient perspective on treatment effectiveness and patient-
reported future treatment preference were determined to be criti-
cally important patient-reported outcomes based on the results of
the Delphi exercise and were voted into the final core set over qual-
ity of life.

Rate of recurrence was expanded to also include assessment of
long-term remission and was added to the core set. Ideally, recur-
rence would be assessed no sooner than 6 to 12 months after treat-
ment, and admittedly, such measurement may be difficult given the
possible occurrence of new, unrelated AKs in the treatment field over
time. Although consensus meeting participants also recom-
mended that the incidence of new SCCs in the treatment area should
be measured whenever even longer-term follow-up was possible,
they acknowledged the difficulty posed to researchers by includ-
ing a core outcome that requires long-term follow-up. Therefore, they
decided that this outcome should not be included in the core set.
Outcomes from other domains that reached consensus but had
slightly lower mean scores (number of clinically apparent AKs, treat-
ment discontinuation, cosmetic outcome, dosing adherence, and
cost) were accepted by the meeting participants as important but
not required in all clinical trials.

The final core set thus included the following outcomes: com-
plete clearance of AKs, treatment percentage of AKs cleared, sever-
ity of adverse events, patient perspective on effectiveness, patient-
reported future treatment preference (ie, which treatment a patient
would choose if additional treatment was required in the future), and

Table 2. Outcomes Voted on in Consensus Meeting for Inclusion in Final Core Outcome Set
Based on Delphi Resultsa

Domain, Outcome

Physicians (n = 17) Patients (n = 12)

Mean Score (SD)
Critically
Important, % Mean Score (SD)

Critically
Important, %

Treatment effectiveness

Percentage of AKs clearedb 7.58 (1.33) 82 8.00 (2.31) 83

Complete clearance of AKsb 7.54 (1.47) 79 7.73 (1.83) 83

Recurrence-free survival

Progression of AK to SCC 8.13 (1.04) 97 7.52 (2.23) 67

Rate of recurrenceb 7.66 (1.30) 71 8.04 (1.24) 79

Incidence of SCC 7.58 (1.11) 89 7.10 (2.26) 54

Safety and tolerability
of treatment

Severity of adverse eventsb 7.63 (1.26) 89 6.35 (2.31) 63

Pain 7.32 (1.09) 82 5.54 (2.52) 38

Allergic reaction 7.13 (1.58) 76 6.74 (2.36) 71

Patient satisfaction

Patient perspective on
effectivenessb

7.05 (1.63) 79 7.50 (1.38) 71

Patient-reported future
treatment preferenceb

7.21 (1.17) 74 7.50 (1.62) 79

Quality of life 7.55 (1.11) 79 6.67 (2.48) 63

Clinical assessment

No. of clinically apparent AKs 7.05 (1.36) 76 7.04 (1.58) 54

Cosmetic outcome 6.98 (1.42) 71 6.14 (2.34) 38

Treatment adherence

Treatment discontinuation 7.11 (1.52) 79 5.58 (2.80) 33

Dosage adherence 7.00 (1.71) 79 6.60 (2.82) 54

Procedural factors

Cost 7.32 (1.09) 87 4.81 (2.44) 29

Abbreviations: AK, actinic keratosis;
SCC, squamous cell carcinoma.
a Outcomes were eligible for inclusion

in the final core outcome set and
were discussed at the consensus
meeting if at least 70% of physician
or patient stakeholders rated the
outcome as critically important and
the outcome received a mean score
greater than 6.5 in 1 or both
stakeholder groups.

b Outcomes were included if more
than 50% of consensus meeting
participants voted in favor of
inclusion of the outcome in the final
core set.
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recurrence rates. Treatment location-specific incidence of and pro-
gression to SCC should be reported whenever long-term follow-up
is possible but may not be practical in some clinical trials (Table 2 and
Figure 2).28

Consensus meeting participants also considered the potential
burden to researchers of measuring 6 core outcomes or domains.
They suggested that the 2 patient-reported outcomes may be mea-
sured by a single instrument, that adverse event severity may be
measurable on a single Likert-type scale, and that lesion recur-
rence, although highly desirable to include, may be infeasible to as-
sess in shorter studies.

Discussion
This AK COS is composed of outcomes related to the safety and ef-
fectiveness of AK treatments, which received the highest ratings
from an international group of expert practitioners and research-
ers and were also deemed important by patient participants from
several centers. Several of the chosen outcomes were domain-
level outcomes and, thus, broad and widely relevant. Having a COS
with a broad scope is particularly relevant for a condition such as AK
for which many diverse medical and procedural therapies exist.

The development of this COS was strengthened by the involve-
ment of patient participants in the Delphi process. The involve-
ment of patients has been emphasized by COS development agen-
cies in recent years.15,29-32 The generalizability of this COS was further
enhanced by the involvement of an international group of general
dermatologists, skin cancer specialists, dermatologic surgeons, and
nondermatologist physicians from areas with patients at high risk
for AK, such as the United States, Canada, and Europe.

Among effectiveness outcomes, the results of the Delphi pro-
cess revealed that lesion clearance, lesion progression, and lesion
recurrence are viewed as critically important by practitioners and
patients. These results are consistent with the results of previous
observational studies in which progression of AK to SCC was per-
ceived as a seriously unfavorable outcome that may negatively affect
quality of life.33,34 Of interest, quality of life, cosmetic outcomes, and
adverse events received lower patient ratings than physician scores.

Given that many of the patients who participated in the eDelphi also
had a history of skin cancer, it is possible that these low ratings were
attributable to patients’ perceived importance of AK treatment out-
comes compared with their experience with more intensive treat-
ments for invasive skin cancer, such as cutaneous SCC. In prior
work,33 nonmelanoma skin cancer was associated with signifi-
cantly lower quality-of-life ratings compared with AK. The lesser pa-
tient concern about adverse outcomes may be attributable to the
low incidence of AK treatment-related adverse events experi-
enced by patients involved in the Delphi exercise.

The COS was agreed on by an expert group of physicians and pa-
tients based not only on the importance of the items but also on the
feasibility of reporting specific outcomes in all clinical trials of AK. This
feasibility of COS development is nontrivial, given that the likelihood
of implementation of a COS is contingent on its usability.15,16 Among
the outcomes deemed to be important but difficult to measure in all
research settings were cost and cost-effectiveness.35 Likewise, inci-
dence of and progression to SCC were understood to be exceedingly
challenging to assess in studies that lasted a few months or a year,
when only short- or medium-term follow-up is possible. However, de-
velopment of SCC is particularly pertinent in longitudinal and retro-
spective studies, which may help frame the effectiveness of AK treat-
ments based on the risk of subsequent SCC. Although a Cochrane
review4 found no data supporting an association of reduction of SCC
incidence with AK treatment, this is unsurprising in view of the brev-
ity of most clinical trials because of challenges pertaining to patient
adherence and resource sufficiency. Evidence suggests that certain
AK treatments, including fluorouracil and nicotinamide, may be ef-
fective chemopreventive strategies for reducing the risk of nonmela-
noma skin cancer, but more studies are needed to elucidate whether
these treatments mitigate the transformation of specific AK lesions
into SCC.36,37

Limitations
ThisCOSislimitedbytheinclusionofonlyoutcomesreportedinEnglish-
language trials, which were then surveyed among English-speaking pa-
tientsandphysicians.AlthoughaconsiderableproportionofDelphisur-
veyparticipantswerepatients,wewouldhavebenefitedfromadditional
patient input at the final consensus meeting.

Figure 2. Onion Model of Core Outcome Set for Actinic Keratosis (AK) Trials

Core outcome set
Percentage of AKs cleared
Complete clearance of AKs
Severity of adverse events
Patient perspective on effectiveness
Patient-reported future treatment preference
Rate of recurrence

Long-term
follow-up, if possible

Treatment location–specific
incidence of and progression
to SCC

Important, not required
Quality of life
Cosmetic outcome
No. of clinically apparent AKs
Cost
Treatment discontinuation
Dosage adherence

The innermost circle includes the
6 core outcomes to be measured in
all research studies on AK treatment.
When long-term follow-up is possible,
treatment location–specific incidence
of and progression to squamous cell
carcinoma (SCC) should be reported
(middle ring), although this is not
required in all studies. The outermost
ring represents items that may be
important to measure, depending on
the objectives of the study, but are
not required. Structure of this model
is based on the OMERACT Onion.28
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Conclusions

Although numerous outcome measures can be explored in studies
related to treatment of AK, Delphi consensus determined that a set

of 6 core outcomes should ideally be reported in all studies to help
facilitate comparison of results across studies. This study estab-
lishes what should be measured in AK trials; next steps for research
include the development of a set of core outcome measures to fur-
ther standardize how these outcomes should be addressed.
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