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2.1. Question I.1. Which prognostic factors are important for the transition from AK to SCC? 7

2. Working group: Epidemiology and etiology

(AG Epidemiologie und Atiologie)

2.1. Question L.1. Which prognostic factors are important for the transition from AK to SCC?

(Frage I.1. Welche prognostischen Faktoren sind bei der AK fiir den Ubergang in ein PEK von Bedeutung?) Beantwortung durch
Orientierende Recherche

Introductory chapter with presentation of the incidence, prevalence and mortality, clinical epidemiology, risk factors, pathogenesis and
molecular aberrations of AK and PEK in Germany.

Einfihrungskapitel mit Darstellung der Inzidenz, Pravalenz und Mortalitdt, der klinischen Epidemiologie, Risikofaktoren, Pathogenese und
molekulare Aberrationen von AK bzw. PEK in Deutschland.

2.1.1. PICO

PICO - Scheme

Population Intervention Comparison Outcome

Patients with actinic keratosis n.a. (no intervention) n.a. (no intervention) Rate of progression to invasive SCC

(iSCQO), time to progression to iSCC,

prognostic factors of progression
(clinical or histological)
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2.1. Question I.1. Which prognostic factors are important for the transition from AK to SCC?

2.1.2. Database, search strategy, number of results
Database Search strategy Date Number
of results
1. Search
Medline ((actinic*[title] OR solar*[title]) AND keratos*[title]) AND (evolu*[Title/Abstract] OR 12 January 270
develop*[Title/Abstract] OR progres*[Title/Abstract] OR transform*[Title/Abstract]) 2017 (initial
NOT "case report” AND "squamous"[Title/Abstract] AND (English[Language] OR search)
German[Language])
Update 17th
May 2017 278
Remarks and notes: -
2.1.3. Selection criteria
Literature selection
Number of total results 278
Inclusion criteria Observational studies with defined outcomes, cohort (longitudinal) studies, retrospective studies (case control)
Exclusion criteria Case reports, case series, narrative reviews, small sample size (n<10), experimental or exploratory histological

staining reports, reports of genetic prognostic factors (experimental), studies without relevant outcomes

Number of results after abstract searching 25

Number of full texts reviewed 8
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2.1. Question I.1. Which prognostic factors are important for the transition from AK to SCC?

2.14.
Study

Evidence table

Aims

Fernandez-Figueras To evaluate the

etal 2014

prevalence of
classic and
differentiated
pathways in the
development of
cutaneous invasive
SCC (iSCQ).

Design

Histological
examination of the
epidermis adjacent
to and overlying
196 skin biopsy
specimens showing
cutaneous iSCC.

Thickness of the
epidermal
proliferation of
atypical
keratinocytes
overlying the
tumour was studied
independently by
three pathologists,
score assigned (AK
| - AK 111)

Population

196 skin biopsy
specimens showing
iSCC from 79
women and 117
men, mean age:
77.3 years

Inclusion criteria:
sun-exposed skin
biospies >3mm,
containing invasive
tumours <25mm in
diameter

Outcomes

Prevalence of AK I-
Il lesions,
ulceration and
adnexal
involvement
overlying cutaneous
iSCC

Results

AK I, AK Il and AK
Il lesions overlying
iSCC: present in
63.8%, 17.9% and
18.4% of cases
respectively.

The corresponding
percentages in the
epidermis adjacent
to iSCC were 77.9%,
6.6% and 8.3%
respectively (stage
could not be
assessed in 8.1% of
cases). Focal
epidermal
ulceration overlying
iSCC was seen in
32% of AK 1, 28.6%
of AK Il and 33.3%
of AK Ill instances.

Adnexal
involvement by
atypical
keratinocytes: more
frequently present
in cases with

Comments

Conclusion:

All AK lesions have a
potential risk of
invasive
progression,
regardless of

the thickness of
epidermal changes.
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2.1. Question I.1. Which prognostic factors are important for the transition from AK to SCC?

Study Aims Design Population Outcomes

Fuchs et al 2007 To determine the
time scale of AK

progression.

Retrospective
electronic medical
record review

n=91 patients with
histopathologically
confirmed AK at the
same site as the
subsequent SCC
(subset of 6.691
patients with
pathologically
confirmed SCCin a
2-year time frame)

1) Length of time of
AK to progress to
SCC [months]

2) mean time to
conversion
according to sex,
age and location of
lesion [months]

Results

overlying AK |
(39/125, 31.2%)
than with AK Il
(8/35, 22.9%) and
AKIII (5/36, 13.9%)

1) 24.6 (95% CI:
21.04-28.16,
range:1.97 to 75.6)

2) extremities:
15.56 (n=9),
eyebrow: 15.86
(n=6),temple: 16,75
(n=5), scalp: 22.54
(n=17), cheek:
23.18 (n=14), ear:
25.51 (n=4), nose:
28.24 (n=19),
trunk: 28.54
months (n=3),
forehead: 33.57
(n=15)

no sign.difference
in time to
progression based
on sex (p=0.323) or
age (p=0.77) of
patient or location
of the lesion

Comments LoE

Possible lag timeto 4
biopsy and

diagnosis of the AK

or SCC

Previous data has
been excluded from
the study (electronic
medical records
have been
introduced in 1997):
selection bias likely

Only patients

with extensive,
descriptive matching
locations were
included: selection
bias likely

The paper charts of
patients

with SCC, but
without pathology
proven precursor
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2.1. Question I.1. Which prognostic factors are important for the transition from AK to SCC?

Study Aims Design Population Outcomes Results Comments LoE

AK, were not
examined due to the
large number of
medical records in
the study: selection
bias,
over/understimation
of the results

possible
Heerfordt et al To investigate Correlation study n=24 patients with  Clinical and Positive correlation Intra-observer 3
2016 whether AK 66 lesions (21 from histological between clinical agreement of the

thickness correlates Clinical thickness of the trunk, 37 from thickness thickness of AKs scale bars:

with dysplasia or AK measured by: the upper limbs and and the histological substantial

expression of p53. scale bars (0.5mm 8 from the lower Severity of thickness of total (kappa=0.8)
an 1mm) and limbs) Dysplasia according epidermis (r=0.72, Inter-observer
measurement of 9 women to Roewert-Huber p<0.0001) agreement:
stratum corneum age range: 53 - 89 classification moderate
hydration via non- No correlation (kappa=0.5)
invasive Percentage of p53  between clinical
capacitance positive nuclei thickness and Median % of p53
measurement severity of positive nuclei was

dysplasia (p=0.7) 54%. Therefore, AKs

Histological where more than
measurements No correlation 54% of nuclei were
included thickness between clinical p53 positive were
of the stratum thickness and considered to have
corneum, the expression of p53  high expression of
cellular epidermis (p=0.5). p53. The rest were
and total epidermis considered to have
thickness (mm) Clinical thickness low expression of

© Leitlinienprogramm Onkologie | S3 Leitlinie Aktinische Keratose und Plattenepithelkarzinom der Haut | Version 2.0 | Dezember 2022



2.1. Question I.1. Which prognostic factors are important for the transition from AK to SCC?

Study

Jiyad et al 2016

Aims Design Population Outcomes Results Comments LoE
cannot predict p53.
Anti-p53 (Bp53-11) aggressiveness.

primary antibody
was used to stain

p53 protein
To identify clinical Nested case-control Cases: n=39 RTRs  OR: Association of Presence of an AK  Study only assessed 4
features of actinic  study among (renal transplant actinic damage (as  patch (AK greater Caucasian OTRs (at
change that participants of the recipients) who defined as presence than 1cm?): 18-fold least one year post-
correlate with an STAR cohort (skin  developed an of AK patch, higher risk of SCC  transplant with
increased risk of tumours in allograft incident SCC or IEC number of AK alone (OR=18.00, stable
SCC or recipients) On the Patches, number of 95% ClI 2.84-750) immunosuppression,
intraepidermal (Australia) face/forearms/ AKs and area and a 6-fold or at least 10 years
carcinoma (IEC) in hands within 18 affected by AK) and increased risk of of
the short-medium months following the development of SCC/IEC combined immunosuppressive
term (18 months) baseline either SCC and IEC, (OR=6.6, 95% Cl therapy)
as guidance for examination and or SCC alone. 2.56-21.66).
prioritizing field photography Generalisabilty
treatment. Number of AK questionable:
Controls: N=39 patches (n>3 vs exclusion of
RTRs without n<3): 5-fold higher immune-competent
SCC/IEC within 18 risk of developing  patients and small
months of the SCC/IEC (OR=5.68, number of cases
baseline Cl 95% 1.64-30.18)
examination Only one researcher
Number of AK (n>3 extracted the
Matching (1:1) vs n<3): 4-fold photography data:
according to age, higher risk of comparison and
sex, time since first developing SCC/IEC assessment of inter-
transplantation, and (OR=4.63, 95% ClI observer reliability
pre-defined skin 2.12-11.45) not possible
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2.1. Question I.1. Which prognostic factors are important for the transition from AK to SCC? 13

Study Aims Design Population Outcomes Results Comments LoE

sites
% of area involving Various facial and
AK (>25% vs <25%): upper limb skin sites
5-fold higher risk of were not of equal
SCC/IEC (OR=5.33, size
95% Cl 1.53-28.56)

Features of actinic
damaged skin not
associated with an
significant higher

risk of developing
SCC or IEC within

18 months:

% of area involving
erythema (>25% vs
<25%): SCC/IEC
(OR=2.00, 95% ClI
0.81-5.40) and SCC
alone (OR=1.17,
95% Cl 0.34-4.2)

% of area involving
pigmentation
change (>25% vs
<25%): SCC/IEC
(OR=1.6, 95% ClI
0.46-6.22), SCC
alone (OR=1.50,
95% Cl1 0.17-
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2.1. Question I.1. Which prognostic factors are important for the transition from AK to SCC?

Study

Pandey et al 2012

Smit et al 2013

Aims

To examine the
prognostic
significance of
follicular extension
of atypical
keratinocytes in
AKs.

To answer the
clinical question
whether the
location of the AK
influences

the risk on skin
cancer.

Design

Retrospective, case-
controlled study

Systematic review

Population

104 cases of AK
with follicular
extension and 104
cases of AK without
follicular extension
out of a randomly
selected pool of
1.000 biopsies.

Follicular extension:
presence of atypical
keratinocytes
extending into the
isthmus of the hair
follicle.

N=7 records; the
two highest on
scoring on
relevance and
validity were
selected:

Study 1: n=83 white
patients with 98
biopsy-proven AK
lesions (mean age:
69 years, 43
female)

Outcomes

Correlation of AK
with follicular
extension with
history of prior SCC

Study 1: data to
calculate the AR on

skin cancer for the
different locations
in a time period
between 6 and 60
months (mean
duration 37
months)

Study 2: ‘time to
progression to SCC’
as main
(prognostic)

Results
17.96)

OR=1.18, 95% ClI
0,67-2.04, p=0.57

i.e. noincreased
likelihood that
patients

with AK with
follicular extension
would have past
SCCs compared to
those without
follicular extension

Study 1: patients
with AKs on the

head/ upper
extremities: lower
AR to develop skin
cancer than
patients with
lesions on the neck,
trunk or lower
extremities

Study 2: no
difference between

time to conversion

Comments LoE

short follow-up 4

Only one lesion per
patient was chosen
- might
undererstimate the
results

Selected cases were
examined by two
board-certified
Dermatopathologists

Both studies havea 2
limited sample size

No risk of bias
assessment
performed

Reliability of results
is questionable.

No statistical
comaprisons
provided for the
results from study 1
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Study

Vilcea et al 2012

Wallingford et al
2015

Aims

To establish the
value of the
histopathologic
examination in the
diagnosis of AK,
the assessment of
the histopathologic
type of AK, and the
percentage of the
malignant
transformation.

Design

Retrospective study

To estimate the risk Multicentric cohort

of developing SCC
in the short to
medium term in
renal transplant
recipients (RTRs)

study

Population

Study 2: n=91
patients with 92
pathologically
confirmed AKs at
the same site of the
subsequent SCC.
(45 women, 59
patients were older
than 69 years)

n=208 patients
diagnosed with
different types of
cutaneous
precancers

n=452 white RTRs
mean age 53 years,
mean duration of

Outcomes

outcome. The study
provided no data to
calculate the
absolute risk.

Gender, age,

living environment,
lesion’s
topography, the
clinical diagnosis
and results of the
histopathologic
examination of
patients with AK or
other precancerous
lesions

% of the malignant
transformation of
AK lesions

Risk of developing
SCC in the short to
medium term (OR,

immunosuppression 95% ClI)

was 11 years

Results

from AK to SCC
among the different
lesion sites
(ANOVA, p=0.26)

Gender, lesion’s
topography,
environment: no
relevant data with
regard to AK
transformation into
SCC reported

Mean age (years):
benign AKs vs AKs
with carcinomas:
66.2+12.45 vs
67.73+£8.51,
p=0.18

RTRs with AKs and
field change
(OR=93, 95% Cl 9,7-
890,n=15)

RTRs with AKs but

Comments

Cutaneous horn and 4

actinic cheilitis were
excluded

Authors report most
data on
‘precancerous
lesions’ (including
Bowen disease,
keratoacanthoma)
instead on AK

Selection bias likely

Representative
population (all RTRs
are referred to these
clinics after
transplantation for
follow-up)
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Study

Aims

Design

Population

Outcomes

Results

no field change (OR
20, 95% Cl 2.1-195,
n =4) compared
with the one person
with SCC but no
prevalent keratotic
lesions.

58 RTRs with AKs
but no field change,
4 (7%) developed
SCCs, compared
with 15 (21%) of the
70 with AKs and
field change

55% of SCC RTRs
developed the
malignancy directly
in an area of field
change

The predominant
site for SCC in an
area of field change
was the scalp (n =
5) and the face (n =
3)

Comments LoE

Lack of knowledge
of partcipants’
history of skin
cancer and AKs prior
to
immunosuppression
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Papers not included (n=17)

Author, year

Dika et al. 2016

Choi et al. 2010
Werner et al. 2013
Criscione et al. 2009
Atasoy et al. 2009
Giuffré et al. 2008
Mittelbronn et al. 1998
Suchniak et al. 1997
Kazama et al. 1994
Marks et al. 1988
Berhane et al. 2002
Ruini 2015

Helfand et al. 2001
Harvey et al. 1996
Thompson et al. 1993
Marks et al. 1986

Mostow et al. 1992
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Grund

No relevant prognostic facotrs reported

n=4 SCC (small sample size)

No relevant outcomes reported

No relevant outcomes reported

No relevant prognostic facotrs reported

Histological staining report

Histological staining, no relevant outcomes reported

No relevant information reported

No relevant prognostic facotrs reported

No relevant prognostic facotrs reported

Histological staining report

Case report

No relevant prognostic facotrs reported

No relevant data reported with regard to research question
No relevant data reported with regard to the research question
No relevant data for research question reported

No relevant prognostic facotrs reported
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2.2. Question 1.2. Which prognostic factors are important for metastatic SCC?

(Frage 1.3. Welche prognostischen Faktoren sind fiir die Metastasierung beim PEK von Bedeutung?) Beantwortung durch Orientierende
Recherche

2.2.1. PICO
PICO - Schema
Population Intervention Comparison Outcome

Patients with metastatic SCC n.a. (no intervention) n.a. (no intervention) Rate of progression to metastatic
SCC

Time to metastization

Prognostic factors of metastization
(clinical or histological)

2.2.2. Databases, search strategy, number of results
Databases Searching strategy Date Number of
results
1. Search
Medline (squamous[Title] AND (skin[Title] OR cutaneousl[Title])) AND 15% December 2016 209
prognos*[title/abstract] NOT case report AND (English[Language] OR (initial search)
German[Language])
Update 30" May 225

2017
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Databases Searching strategy Date Number of
results

2.2.3. Selection criteria

Literature selection

Total number of results 225
Inclusion criteria Observational studies with defined outcomes, cohort (longitudinal) studies, retrospective studies (case control)
Exclusion criteria Case reports, small sample size (n<10), studies without relevant outcomes
Number of results after abstract searching 65
Number of full texts reviewed 57
2.2.4. Evidence table
Study Aims Design Population Outcomes Results Comments LoE
Abhikair  Identification of Retrospective SCC patients with To draw correlations 9 of 24 SCC patients Cancer testis 3
etal. 2017 tumor-specific review: n=31 (7  available formalin- between MAGEA showed MAGEA3 antigens as
antigens as healthy fixed paraffin gene expression, positivity. 7 of the 9 MAGEA3, MAGEA4
therapeutic targets in participants and embebed-samples tumor developed and MAGEAG are
squamous cell 24 SCC patients) for whom long-term  characteristics and  perineural invasion  selectively up-
carcinoma (SCC) clinical follow-up was clinical outcomes either within the regulated in SCC.
patients available index lesion orata MAGEA3 may be a
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Study

Aims

Design

Population

Outcomes

Results

separate site.

All patients who
subsequently
developed
metastasis of SCC
(n=3) or disease
specifc death (n=2)
showed MAGEA3
positivity.

12 patients had
stage 2B or higher
tumor (Brigham and
Woman'’s Hospital
staging system-
BWH), and 10 of
them had perineural
invasion on
histology or
eventuating
metastasis or death
related with SCC.

Marked upregulation
of MAGEA3
expression was
observed in BHW
stage 3. MAGEA3
expression was
significantly
associated with BWH

21

Comments LoE

useful biomarker of
high risk and poor
prognosis in
aggressive
cutaneous SCC. If
patients could be
identified early
enough, MAGEA3
vaccine could
potential be
beneficial.
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Study Aims Design Population Outcomes Results Comments LoE

stage 2B or higher.

10 of 24 patients
showed a high
expression of
MAGEAS3 protein in
at least one of their
tumors. 7 of these
had either
perineural invasion,
metastasis or death
related to SCC.

High MAGEA3
expression on
immunohistochemis
try had a positive
predicted value of
91% for tumor
invasiveness with 10
out of 11 highly
staining tumors
being invasive on
histological
examination.

MAGEAS3 protein
expression was
significantly
associated with poor
histological
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Study

Aims

Ashford et This review outlines

al. 2017

the clinical problems
in high-risk and
metastatic cutaneous
SCCs, the

known genetic
events and molecular
mechanisms, and
identify avenues for
further investigation
and potential therapy
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Design

Review

Population

Patients with
metastatic cutaneous
SCC

Outcomes

To report the known
genetic events and
molecular
mechanisms in high-
risk primary
cutaneous SCC and
metastasis

To identify avenues
for further
investigation and
potential therapy.

Results

differentiation
(p<0.05) and
advanced BWH
tumor stage
(p<0.001).

MAGEA3 positive
cells co-expressed
pankeratin and ki67,
confirming
expression of
MAGEA3 in rapidly
deviding
keratinocytes.

The authors report
data from the
following
genes/genetic
alterations available
for SCC:

TP53 family, NOTCH
family, RAS family,
CDKN2A,

And the following
topics:

Protein tyrosine
phosphatase

Comments

23
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Study Aims Design Population Outcomes Results Comments LoE

receptors

Epigenetic changes
in cutaneous
squamous cell

carcinoma

Stromal influences
and epithelial-
mesenchymal
transition in the
tumor
microenvironment

The limited
exploration of the
mutational
landscape has
identified a very
high rate of
mutation, but
principally
inactivation of tumor
suppressors, rather
than activation of
oncogenes.
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Study

Bachar et
al. 2016

Aims

To analyze
independent
prognostic factors
for metastasis and

© Leitlinienprogramm Onkologie | S3 Leitlinie Aktinische Keratose und Plattenepithelkarzinom der Haut | Version 2.0 | Dezember 2022

Design

Retrospective
monocenter
study; n=71

Population

Patients with

Outcomes

Disease free survival

metastatic cutaneous (DFS) and OS

SCC over a 15-year
period treated in one

Results

Sophisticated
sequencing
regimens and the
use of expanded
bioinformatic
capabilities promise
to further unlock
key details around
metastasis of
cutaneous SCC. By
doing so, reliable
diagnostic measures
of risk of metastasis
can be developed.
Such tests would
ideally stratify risk
in the primary
cutaneous SCC, so
that surveillance can
be better targeted
and curative
treatment can be
tailored to the
biology of the
tumor.

Poorly differentiated
carcinoma was an
independent
predictor of poorer

Comments

LoE

25
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Study Aims Design Population Outcomes Results Comments LoE

survival center DFS, and older age
was found to be an
independent
predictor of poorer
(N

No significant
difference in DFS or
disease-specific
survival was found
among patients with
parotid involvement,
neck involvement, or
both

The site of nodal
involvement
appeared to have no
prognostic
significance in
patients with
metastatic
cutaneous SCC of
the head and neck

Barksdale To discuss general Review article Patients with SCC Risk of recurrence, Risk factors are 4
et al. 1997 prognostic factors and BCC metastasis, and solar radiation,

for nonmelanocytic development of lonizing radiation,

skin cancers (SCC subsequent skin skin type, immuno-

and BCC) cancers suppression, HPV,

chemical exposures,
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Study

Bota et al.
2017

Aims

To review and
compare the risk
factors and clinical
behavior of cSCC,
omSCC, and lip SCC,
review tumor biology
of squamous cell
carcinoma, and
compare work-up

Design

A comprehensive
PubMed and
MEDLINE
database search
was performed
with comparison
of primary
literature on
¢SCC, omSCC,

Population

Comparison of
primary literature on
cSCC, omSCC, and
lip SCC

Outcomes

To review and
compare the risk
factors and clinical
behavior of cSCC,
oral mucosal SCC,
and lip SCC, review
tumor biology of
squamous cell
carcinoma, and

27

Results Comments LoE

scars, ulcers, and
sinus tracts, geno-
dermatosis. Many
observers have not
found a correlation
between histologic
subtypes of BCC and
metastasis.
Recurrence rates are
less for Mohs
micrographic
surgery. Develop-
ment of one skin
cancer is a warning
that others will
develop. 52 % of
patients with a
history of SCC
develop a new
primary NMSC
within 5 years.

The American Joint
Committee on
Cancer (AJCC) has
developed separate
staging guidelines
for both ¢SCC and

Lip SCC exhibits 1
rates of nodal
metastasis and

death that are
intermediate

between ¢SCC and

omSCC. omSCC.
In 2010, the
guidelines for cSCC Lip SCC is an
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Study

Aims Design Population Outcomes

and treatment and lip SCC. compare work-up
algorithms for lip and treatment
SCC algorithms for lip

SCC

Results

were revised to
include high-risk
features of ¢SCC for
T-staging.

Tumors with origin
on the mucosal lip
are staged
concomitantly with
the omSCC AJCC
staging guidelines.
These 2 sets of
guidelines are
largely similar with
the exception of T2
definition, where the
AJCC guidelines for
omSCC defines T2
as any tumor
between 2 and 4 cm
diameter. The impli-
cations of this
difference are
unclear.

The Brigham and
Women'’s Hospital
(BWH) staging
system was
developed to risk
stratify patients with

Comments

overlapping entity
that poses many
challenges to
clinicians. Although
there is evidence to
suggest that lip SCC
may have
biochemical roots in
either cSCC or
omSCC,
practitioners in both
dermatology and
otolaryngology
should be mindful
that lip SCC behaves
differently than
similar SCCs in their
respective fields.
Dermatologists
should consider that
lip SCC may be more
aggressive than
¢SCCs and portends
a more worrisome
outlook. Likewise,
otolaryngologists
should remember
that while omSCC
may benefit from
elective LND, the
current evidence
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Study

Aims

Design

Population

Outcomes

Results

T2 tumors.

Patients in this study
were staged by both
AJCC and BWH
criteria, with a
similar number of
patients comprising
AJCC T2 and BWH
T2a/T2b stages.

There remains
debate over the
optimum staging
system for cSCC,
and risk
stratification of
¢SCC has been
limited given the
lack of standard
reporting and larger
population- based
studies.

Recommendations
and modalities of
imaging for lip SCC
are continuously
evolving. In the
cutaneous NCCN
guidelines, imaging

Comments

does not support
this intervention for
lip SCC. Accurate
staging modalities
of SCC are evolving,
and it is essential to
be aware of the
practice guidelines
as well as imaging
and treatment
recommendations to
optimize patient
care and maximize
outcomes.
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Study Aims Design Population Outcomes Results Comments LoE

is recommended for
patients who have a
clinically positive
lymph node
examination,
extensive local
disease, or
perineural invasion
on histopathology.
In contrast, the
NCCN guidelines for
head and neck
cancer recommend
that imaging be
considered in the
initial work-up for
patients presenting
with lip or omSCC,
but these
recommendations
are left intentionally
broad. Imaging
modalities include
computed
tomography (CT),
magnetic resonance
imaging (MRI),
ultrasonography
(US), and positron
emission
tomography (PET).
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Study Aims Design Population Outcomes Results Comments LoE

For assessment of
the primary tumor,
it has been shown
that MRl more
accurately estimates
tumoral depth.
Evidence directly
comparing CT
versus MRI for
omSCC is limited.
The MRI is superior
with respect to soft-
tissue imaging
capabilities; however
CT is adequate for T
staging and may be
more readily
available. Detection
of bony invasion is
important as it
upstages primary
tumors to a T4 by
the AJCC guidelines.

The MRI has high
sensitivity and
specificity of 93%
and 93%,
respectively, for
detection of bony
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Study Aims Design Population Outcomes Results Comments LoE

invasion. The MRI
was found to have a
higher sensitivity
than CT—94%
versus 83%.

Despite the
limitations in
current evidence,
the authors feel that
MRI may offer an
advantage over CT
with regard to
invasion of bone,
but further studies
are needed.
Contrast CT, MRI,
and ultrasound (US)
are widely used in
the detection of
nodal involvement.
Contrast CT and MRI
have been shown to
be equivalent in
assessing extent of
nodal disease and
extranodal
extension.

There is a need for
detection of
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Study

Brantsch
et al. 2008

Aims

To prospectively
analyse the key
factors predicting
metastasis and local
recurrence in
cutaneous SCC

Design

Prospective
monocenter
study; n=615

Population

White patients who
underwent surgery
for cutaneous SCC
between Jan 1, 1990,
and

Dec 31, 2001

Outcomes

Primary endpoints
were time to
metastasis and time
to local recurrence,
defined as the time
from date of
diagnosis of the
primary tumour to
the date of
diagnosis of
metastasis or local
recurrence

Results

microscopic nodal
involvement;
however it has been
demonstrated that
PET/CT cannot
predict the need for
surgical LND and
should not be used
to guide
management. None-
theless, it has been
suggested that
PET/CT may have a
role in surveillance
of the NO neck.

During a median
follow-up period of
43 months, 26 (4%)
of 615 patients
developed
metastases and 20
patients developed
local recurrence
(3%).

Tumours 2.0 mm or
less in thickness did
not metastasise.
Metastases occurred
in 12 (4%) of 318
tumours between

Comments LoE

Only SCC greater 3
than 2.0 mm in
thickness are
associated with a
significant risk of
metastasis. Tumours
greater than 6.0 mm
are associated with
a high risk of
metastasis and local
recurrence.
Desmoplastic
growth is an
independent risk
factor for local
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Study Aims Design Population Outcomes Results Comments LoE

2.1 mmand 6.0 mm recurrence.
in thickness, and in

14 (16%) of 90

tumours with a

thickness greater

than 6.0 mm.

On multivariate
analysis, key
prognostic factors
for metastasis were
increased tumour
thickness (hazard
ratio 4.79 [95% CI
2.22-10.36];
p<0-0001),
immunosuppression
(4.32[1.62-11.52];
p=0.0035),
localisation at the
ear (3.61 [1.51-
8.671; p=0.0040),
and increased
horizontal size (2.22
[1.18-4.15];
p=0.0128). The risk
of local recurrence
depended on
increased tumour
thickness (6.03
[2.71-13.43];
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Study

Brinkman
et al 2015

Aims Design Population Outcomes Results Comments

p<0-0001) and
desmoplasia (16.11

[6.57-39.49];
p<0.0001).
To investigate a Retrospective Patients with SCCs Association of No significant Tumor
possible correlation  study; n=131; n treated between different tumor correlation between differentiation grade
between cutaneous  (SCC)= 155 2001 and 2008 characteristics with  tumor is an independent
SCC differentiation, survival differentiation grade prognostic factor for
local recurrence, and local recurrence OS. This finding
metastasis, and Overall survival (OS) could be found. suggests poor
patient survival Tumor differentiation of
Metastasis-free differentiation was cutaneous SCC alone
survival an independent is sufficient to

prognostic factor for upstage the primary
metastatic disease  tumor in the TNM
and OS. Incomplete classification
excision of the first system.

tumor showed an

increased relative Although the

risk of dying of SCC introduction of a

of 4.0 (95% unified N system for
confidence interval, mucosal SCC and
2.4-6.6; P <0.001) cutaneous SCC has

compared to added complexity, it

excision with clear  does not translate

margins. into optimal
distribution and

Metastasis-free stratification for

survival at 5 years metastatic

was significantly cutaneous SCC.
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Study

Aims Design

Brunner et Assessment of the Retrospective

al 2014

new nodal study; n=672
classification for

cutaneous squamous

cell carcinoma

and its effect on

patient stratification
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Population Outcomes
Patients with Disease-specific
metastatic cutaneous survival (DSS) and
SCC from 2 OS.

prospective cancer
center databases,
treated with curative
intent between 1980
and 2010

Results Comments

higher in well-
differentiated
tumors (70%)
compared to
moderately (51%)
and poorly
differentiated SCCs
(26%; P =0.012);
identical
percentages were
found for OS (P =
0.005).

LoE

The differentiation  Although the current 4

between N1 and N2 AJCC cutaneous SCC

subgroups nodal staging
demonstrate system is much
little prognostic more descriptive,
importance in the added
cutaneous SCC, complexity does not
whereas survival is  necessarily provide
significantly clinicians with a
worse for N3 DSS higher degree of
and OS. useful prognostic
information.

Immunosuppression
radiotherapy, the
treating

institution, and the
radiotherapy-
institution
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Study Aims

Campoli et Investigate clinical,

al 2014 histologic and
treatment
characteristics
associated with
incidental PNI,
histologic PNI
extending beyond
the tumor bulk

Design

Multicenter
prospective
analysis of a 5-
year follow-up
study; n= 753

Population Outcomes

Patients with CSCC Association of

undergoing Mohs different tumor
micrographic surgery characteristics with
PNI

37

Results Comments LoE

interaction were
found to be
significant
covariates.

The majority of
patients were
classified N1 (44%)
or N2b (39%). N2c
was rare (2%) and
there was no
particular relevance
to being assigned to

this group.

The incidence of PNI PNI may serveasa 3
was 4.6% in 753 marker to improve
CSCC an 653 the precision in the
Patients. PNI was prognostic
significantly assessment of
associated with patients with CSCC.

tumors of the head
and neck (P = .039),
larger tumor
diameter (P<.001),
presence of clinically
palpable
lymphadenopathy (P
=.012), and
recurrent (P<.001)
and painful (P<.001)
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2.2. Question 1.2. Which prognostic factors are important for metastatic SCC?

Study

Canueto
etal 2016

Aims

Investigation of
clinical and
histopathological
features including
EGFR expression by
immunohistochemist
ry, FISH, QPCR and
events of

bad clinical
evolution, in CSCC

Design

Retrospective
study; n=94

Population

Patients with CSCC

Outcomes

Lymph node
metastasis and
progression

EGFR expression

Results

tumors.

PNI was significantly
associated with poor
tumor
differentiation
(P<.001), greater
tumor thickness
(P<.001), a greater
number of Mohs
stages (P<.001), and
larger estimated
maximum Mohs
margin (P<.00T1)
required to clear the
tumor.

EGFR were detected
in 85 (90.4%) cases,
with overexpression
in 33 (35.1%) cases,
and aberrant EGFR
expression in the
cytoplasm in 50
(53.1%) cases. EGFR
overexpression in
the primary tumours
was associated with
lymph node
progression, TNM
stage progression

Comments

LoE

EGFR overexpression 4

has prognostic
implications
associated with
lymph node
metastasis and
progression in CSCC
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Study Aims Design Population Outcomes Results Comments LoE

and proliferation (Ki-
67 staining) in
CSCC.

EGFR overexpression
and poor grade of
differentiation were
the strongest
independent
variables defining
lymphnode
metastasis and
progression in CSCC
in a logistic
regression model.

EGFR overexpression
in the primary
tumours was
associated with
lymph node
progression, TNM
stage progression
and proliferation (Ki-
67 staining) in

CSCC.
Canueto  This study Retrospective Patients with SCC Nodal progression Podoplanin This article provides 4
et al 2016 provides further study; n=94 (NP) and short DFS  expression was evidence supporting
evidence regarding observed in 48.9% of the implication of
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Study

Chen et al
2014

Aims Design Population

the prognostic
implications of
podoplanin
expression in
primary CSCCs, and
highlights its
relevance in
predicting DFS

To investigate p300
expression in
cutaneous squamous
cell carcinoma cSCC
tissues and its effect
on the outcome of
patients with ¢SCC

Retrospective
study; n=165

SCC patients

Outcomes

Lymph node
metastasis

Recurrence free-
survival

Results

the cases, the
expression was
considered
moderate to intense
in 19 of the cases.

Moderate/intense
podoplanin was
associated with
infiltrative growth
pattern,
desmoplasia,
lymphovascular
invasion, higher risk

of nodal progression

(NP) and short DFS,
specifically with a
short latency to NP

High expression of
p300 was positively
correlated with
lymph node
metastasis (P =0
006) and advanced
clinical stage (P < 0
001).

In univariate survival
analysis, high
expression of p300

40

Comments LoE

podoplanin
expression as a
marker of bad
prognosis of CSCC

High p300 4
expression is
associated with
aggressive features

of ¢SCC and will be

a promising

biomarker for
predicting clinical
outcomes.
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2.2. Question 1.2. Which prognostic factors are important for metastatic SCC?

Study

Aims

Cerpelis et To characterize

al 2002

tumors with the
greatest tendency to
metastasize.

Design

Retrospective
study; n=200

Population Outcomes

Recurrence and
development of
metastasis

Patients diagnosed
with invasive SCC
managed by Mohs
surgery from 1988 to
1998

Results

was correlated with
poor patient
outcomes in terms
of recurrence-free
survival (P =0 006)
and OS (P <0 001).

Moreover, p300
expression was
evaluated as an
independent
prognostic factor in
a multivariate
analysis

Size, Clark’s level,
degree of
differentiation, the
presence of small
tumor nests,
infiltrative tumor
strands, single-cell
infiltration,
perineural invasion,
acantholysis, and
recurrence all
correlated strongly
with metastasis.

Location, ulceration,
inflammation, and

Comments

Patients with tumors
that exhibit certain
clinical and
histologic features
are more likely to
metastasize and
need close follow-up
to detect recurrence
and metastasis
early, allowing for
appropriate life-
saving intervention.
Sentinel lymph node
biopsy should be
considered in
patients with high-
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Study

Ch'ng
2013

Ch'ng et al
2008

Aims Design

To assess whether Retrospective
primary tumor study; n= 239
characteristics are

independent

prognostic factors.

Clinical outcome of  Retrospective
patients with head study; n=174
and neck metastatic

cutaneous SCC

treated at the four

major head & neck

surgical oncology

centers in New

Population Outcomes

Patients treated for  DSS, OS
metastatic cutaneous

SCC from 1978 to

2010

Patients treated with DSS, recurrence

a curative intent DFS and OS

from 1990 to 2005

were identified and  Prognostic impact of

re-staged. impact of each
proposed P and N
sub-group

Results

Breslow depth did
not correlate with
the development of
metastasis.

On multivariable
analysis, tumor
differentiation (HR,
0.2; 95% Cl, 0.1-0.8;
p=.03) was found to
be significantly
associated with DSS,
unlike margin status
(p=.23), tumor size
(p=.21), and
thickness (p=.11).

Patient, treatment,
and nodal factors
were confirmed to
be important
predictors of
survival

The 5-year DSS rate
was 69%, and the
locoregional
recurrence rate was
36%.

The presence of
parotid (P<0.01) or

Comments LoE
risk SCC

Pathological features 4
of the

primary lesion bear
little importance in

the presence of
established nodal
metastasis, other

than tumor
differentiation
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Study

Clark et al.
2013

Aims

Zealand and tests the

proposed staging
system, with
modifications for
pathological staging

To compare the 7th
edition AJCC
staging of nodal
metastases from
cSCC with the N1S3
staging system
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Design

Retrospective
study; n=603

Population

Patients from two
prospective
cancer center
databases

Outcomes

DSS according to N
stage compared to
AJCC N- stage

Results Comments

neck (P<0.01)
disease,
immunosuppression
(P<0.01) and the
uptake of
radiotherapy
(P<0.01) impacted
significantly on
survival.

Increasing P or N
category worsened
the prognosis
significantly.

The N1S3 staging
system functioned
well in

patients. The
distribution of
patients within the

was problematic
with three groups
(N2a, N2¢c, and N3)
containing less than
10 % of patients
without any
prognostic

complicated.

The 7th edition of
the AJCC Staging
Manual for ¢SCC
terms of distribution is a major advance
and stratification of over the 6th edition;
however, the AJCC
staging system does
not stage patients as
AJCC staging system well as the N1S3
staging system
despite being more

LoE

4
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Study Aims Design Population Outcomes Results Comments LoE

relevance. The
estimated HR for
N1S3-linand N1S3-llI
was 1.4 and 2.1,
respectively,
indicating
anclinically useful,
monotonic, and
linear increase in
risk. The

estimated HR for
N2a, N2b, N2c, and
N3 was 1.1, 1.5,
1.4,nand 2.1,
indicating that the
increase in risk was
neither clinically
useful nor
monotonic.

Stratification of
patients within the
AJCC

staging system was
poor in terms of
monotonicity (N2¢)
and distinctiveness
(N2a).

The performance of
the AJCC
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Study Aims Design Population Outcomes Results Comments LoE

Czerwonk The purpose of this Database search;
a et al study was to validate n=136
2017 this

staging system using
a North American
cohort, and to
compare it to the
O’Brien P (Parotid)
and N staging
system
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All patients with 0S
cSCC metastasis to
the parotid PFS

gland treated at
three major Canadian
tertiary referral
centers from
December 1999 to
March 2015

and N1S3 staging
systems was similar
despite the AJCC
staging being more
complex.

The N1S3 staging
system for cSCC is
preferred on the
grounds of better
distribution,
stratification, and
parsimony.
(Kolmogorov-
Smirnov test, p =
0.06).

Of 136 patients
identified, 80% had a
documented history
of previously treated
head and neck cSCC
an average of 27
months prior to
presentation.
Average size of the
parotid lesion at
recurrence was 4.5
cm. Ninety-six
percent of patients
underwent surgical



2.2. Question I.2. Which prognostic factors are important for metastatic SCC?

Study

de Lima
Vasquez
et al 2008

Aims

To identify risk
factors for lymph
node metastasis and
outcome in cSCC

Design

Retrospecitve
study; n=57

Population

Patients with locally
advanced SCC of the
trunk and
extremities treated
from October 1987
to November 2005

Outcomes

Lymph node
metastasis at
presentation (N1) or
during follow up
(N1f)

oS

Results

resection of the
parotid metastasis.
Five-year overall and
DSS is 79% and 55%,
respectively. Only
¢SCC staging and
¢SCC-N category had
statistically
significantdifference
s between groups.
¢SCC staging had
the largest
percentage

of variation in OS
explained.

Fifteen patients
presented with
previous skin
lesions. Thirty-six
were classified as T3
tumors and 21 as
T4; 46 were NO, and
11, N1. Eleven NO
patients presented
lymph node
metastasis

during follow up.

Univariate analysis

Comments

Local advanced
tumors are at risk of
lymph node
metastasis.
Increased risk is
associated to
previous lesions at
tumor site. T4
classification have
worse prognosis.
Lymph node
recurrences in NO
patients, once
treated, did not
affect survival.
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47

Study

Erkan et
al. 2017

Aims

To analyze the
outcomes of
multimodal
treatment entailing
the en bloc surgical
resection and post-
operative

Design

Retrospective
review; n =21

Population

Patients with the
diagnosis of clinical
perineural invasion
(PNI) from a
cutaneous HNSCC

Outcomes

DFS
oS
Correlation of OS

and DFS with
surgical factors,

Results Comments

identified previous
skin lesions (ulcers
and scars) as risk
factor for lymph
node metastasis (p =
0.047).

Better overall
survival was
demonstrated for T3
(p=0.018)
classification. NO
patients who
presented lymph
node metastasis
during follow up
(submitted to
lymphadenectomy)
had similar survival
to patients without
lymph node
recurrence (p =
0.219).

Of 21 patients with  The retrospective
clinical PNI from study of this rare
cutaneous HNSCC, 7 clinical entity
patients (33%) were
previously treated
for their disease
with primary

multimodal
treatment can
achieve favorable

demonstrates that

LoE

3

e
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Study

Farasat et
al 2011

Aims

radiotherapy for
previously untreated
patients as well as
the outcomes of the
salvage treatment for
previously treated
patients with clinical
perineural invasion
(PNI) of the
trigeminal and facial
nerves from
cutaneous HNSCC at
a single institution

To describe the
AJCC ¢SCC staging
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Design

Review for the
rationale for and

Population

Available published
studies on

Outcomes

such as margin
status, previous
treatment, zone
involvement, and
trigeminal
involvement
(branch-specific), as
well as the
pretreatment and
post-treatment pain
scores

Classification of
patients into

Results

radiotherapy.
Negative tumor
margins were
achieved in 18
patients (86%).
Three of the 7
patients (43%)
undergoing salvage
surgery had positive
margins. One-year
and 3-year DFS for
previously untreated
patients was 91%
and 67%,
respectively,
whereas 1-year and
3-year DFS was 72%
and 28%,
respectively, for the
previously treated
patients. Previous
radiotherapy,
ophthalmic nerve
involvement, and
positive mar- gins
portended poorer
survival outcomes in
this study.

A new AJCC ¢SCCT The data available
for analysis are still

classification is

Comments

survival outcomes.



2.2. Question 1.2. Which prognostic factors are important for metastatic SCC?

Study

Gof et al
2012

Aims

system and rationale
for the T (tumor
characteristics)
staging

This study evaluates
the St Vincent’s
Hospital, Sydney
experience between
1996 and 2006

Design

characteristics of
the new AJCC
staging system

Retrospective
monocenter
study; n=67

Population

prognostic factors
for cSCC were
reviewed and
analyzed over a
period of 3 years
from 2005 through
2008. For nodal (N)
criteria, prospective
data from
randomized trials,
case controlled
studies, or
multivariate analyses
were prioritized over
case

series and
retrospective reviews

Patients with
metastatic cSCC

to the parotid gland
who were treated
with curative intent
during a 10-year
period (1996 to
2006)

Outcomes

primary tumor (T),
regional lymph
nodes (N), and
distant metastasis
(M).

OS and DSS

Multivariate analysis
of factos influencing
OS and DSS

Results

presented. The T
classification is
determined by
tumor diameter,
invasion into cranial
bone, and high-risk
features, including
anatomic location,
tumor thickness
and level,
differentiation, and
perineural invasion.

The two-year and
five-year DFS rate
was 0.91 and 0.83
respectively. OS was
only significantly
correlated to the
extent of
parotidectomy
(superficial versus
total; P = 0.0256).

Comments

suboptimal, with
limited prospective
outcomes trials

and few multivariate
analyses. The new
AJCC staging system
for cSCC
incorporates tumor-
specific (T) staging
features and

will encourage
coordinated,
consistent collection
of data that will be
the basis of
improved prognostic
systems in the
future

Very small group of
patients.

This study
confirmed the
association of
adverse prognostic
implication of
positive margins on
DFS. Immune
compromise was not
a significant factor
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Study

Gonzalez-
Guerrero

Aims

To assess the
correlation of tumor

et al. 2017 budding with the

Design

Retrospective
study, n=98

Population

Samples from 49
primary
nonmetastatic and

Outcomes

To assess the
relationship between
tumor budding,

50

Results Comments LoE

The only parameter
that significantly
correlated with DFS
was margin status
(close/negative
versus positive P =
0.0348). Other
parameters of
immune
suppression,
perineural invasion,
extra capsular
extension, degree of
tumour
differentiation,
number of

positive nodes,
extent of neck
dissection and
radiotherapy dosage
delivered did not
confer prognostic
significance.
Adverse prognostic
implication of
positive margins on
DFS

in this small group.
Further studies are
warranted in this
population

This was a 3
retrospective study
limited to ¢SCCs of

Tumor budding was
observed in 45
cases of 98 (46%).
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Study

Griffiths et
al 2002

Aims

clinicopathologic
features and the
prognostic value of
tumor budding in
cutaneous squamous
cell carcinoma
(cSCQ).

Prognostic factors
for primary
squamous cell
carcinoma of the
skin treated

by conventional
surgery

Design

Retrospective
monocenter
study; n= 71

Population

49 primary
metastatic cSCCs to
regional lymph
nodes

Outcomes

clinicopathologic
parameters, and
patient survival

A 6 year (1990-1995) OS and DFS

cohort

Prognostic factors
related to histologic

parameters.

Results

High-intensity
budding (>=5 tumor
buds) was observed
in 20 tumors.
Presence of tumor
buds was a
significant risk
factor for nodal
metastasis with
crude and adjusted
hazard ratios (HRs)
of 8.92 (95% Cl,
4.39-18.1) and 6.93
(95% Cl, 3.30-14.5),
respectively, and for
reduced OS time
(crude and adjusted
HRs of 2.03 [95% Cl,
1.26-3.28] and 1.72
[95% CI, 1.05-2.83],
respectively).

64 (41%) died within
5 years of treatment
from causes other
than squamous cell
carcinoma, and were
therefore defined as
inde-terminate. The
remaining 93
patients were

Comments

the head and neck.
Examined tumors
were >2 mm thick,
and all were from a
primary excision.

These results
indicate an
increased frequency
of nodal metastasis
and risk of death in
patients with tumor
buds.
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Study Aims Design Population Outcomes Results Comments LoE

determinate
patients; 85 lived
without recurrence
or metastasis for at
least 5 years after
treatment, and
eight died of their
disease. Comparing
the groups who
were alive or had
died of disease at 5
year follow-up, the
tumour diameter
and tumour
thickness were
significantly greater
in the eight patients
who died (P = 0.02
and P =0.0057,
respectively) but
there were no
significant
differences between
the two groups with
regard to age, deep
resection margin
clearance, lateral
epidermal resection
margin clearance,
lymphocyte
response or degree
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Study Aims Design Population Outcomes Results Comments LoE

of tumour
differentiation.

Haisma et To identify Retrospective Patients with cHNSCC The primary Three hundred 4
al 2016 independent risk monocenter endpoint was time  thirty-six patients

factors for LN study; n=363 to LN metastasis. with 545 primary

metastasis in HNcSCCs were

patients with Further endpoints:  included. The

HNcSCC and to LN metastasis-free  median follow-up

evaluate the impact survival, DSS, and period was 43

of LN metastasis on OS. months (range, 1-

prognosis 176 months).

LN metastasis
occurred in 55
patients (16.4%).

The following
independent risk
factors of HNcSCC
for the development
of LN metastasis
were identified:
location on the ear,
tumor diameter >50
mm, moderate and
poor differentiation,
and tumor thickness
>2 mm.

There was a
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Study

Halifu et al
2016

Aims

To investigate the
expression of Wnt1
and SFRP1 to
understand the role
of the Wnt signaling
pathway in skin
development and
function

Design

Prospective
monocenter
study; n=35

Population

Patients with ¢SCC
recruited between
January 2012 and
February 2014 from
the Dermatology
Department of the
Xinjiang Uygur
Autonomous Region
People’s Hospital at
Urumchi City, China

Outcomes

Quantification of
Gene and protein
expressions of Wnt1
and SFRP1 by
immunohistochemis
try and western
blotting

Results

significant decline in
DSS and OS in
patients with LN
metastasis
compared to
patients without LN
metastasis

Wnt1 expression
was significantly
higher (P < 0.05) in
CSCC samples than
in normal skin cells
of the control
subjects; in contrast,
SFRP1 expression
was significantly
lower in CSCC
tissues than that in
tissues of control
subjects (P < 0.05).

Wnt1 expression (P
< 0.05) was found
to be correlated with
histopathological
differentiation in
CSCC, and
negatively correlated
with SFRP1
expression in CSCC

Comments

The authors
concluded that Wnt1
and SFRP1 play
important roles in
the development of
CSCC and could be
potent markers for
diagnosis,
prevention, and
therapy of CSCC
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55

Study Aims
Hesse et  To characterise the
al 2016 invasion of ¢SCC by

correlating the
expression of the
potential biomarker
with metastatic risk
and prognosis and
investigated if there
are prognostic
parameters

for metastasis

Design

Retrospective
study; n=98

Population

102 samples of
metastatic and non-
metastatic ¢cSCC and
18 corresponding
skin and lymph node
metastases

Outcomes

E-cadherin and
podoplanin
expression

Results

(rs =-0.473,P =
0.015).

E-cadherin was
highly expressed in
metastatic and non-
metastatic cSCC and
skin metastases.
This suggests
collective cancer
invasion. However,
E-cadherin was
downregulated

in poorly
differentiated cSCC
and lymph node
metastases,
suggesting partial
EMT. Podoplanin
was significantly
upregulated in
metastatic (p=0.002)
and poorly
differentiated

( p=0.003) cSCC.
Overexpression of
podoplanin
represented a
statistically
independent
prognostic factor for

Comments LoE

Collective cancer 4
invasion is likely in
¢SCC. In lymph node
metastases and
poorly differentiated
¢SCC, partial EMT is
possible.Podoplanin
is an independent
prognostic
parameter for
metastasis.
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Study

Hirshore,
etal. 2017

Aims

To describe the
clinical outcomes
and prognostic
factors for patients
with node-positive
head and neck
cutaneous SCC
(cHNSCC) who
underwent
lymphadenectomy

Design

Retrospective
single center
study; n=149
lymphadenectomi
es

Population

Patients with node-
positive cHNSCC who
underwent
lymphadenectomy

Outcomes

(0N

Locoregional control
rates

Results
DFS ( p= 0.014).

The median number
of positive lymph
nodes from 149
lymphadenectomies
was 2 in the neck
and 1 in the parotid
gland. The 5-year
OS and locoregional
control rates were
50% and 77%,
respectively. OS
was worse among
older patients
(hazard ratio [HR],
1.04; p =.015),
immunosuppressed
patients (HR, 2.06;
p=.034), and
patients with a

high total lymph
node ratio
calculated from the
number of positive
lymph nodes divided
by the total number
of nodes;
multivariate analysis
[MVA]; HR, 1.13;
p=.019.

Comments

Low total lymph
node ratio is
associated with
improved out-
comes in node-
positive cHNSCC
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Study

Hong et al
2005

Aims

To analyze the
outcome of patients
with parotid area
lymph node
metastasis from
primary scalp and
facial cutaneous
cancers

Design

Retrospective
monocenter
study; n=20

Population

Patients with a
malignant parotid
lymph node
metastases
diagnosed
between1989 and
1999 from the
University of
Wisconsin Tumor
Registry and Head
and Neck Oncology
Tumor Board

Outcomes

Outcome according
to different
treatment modalities
(surgery vs surgery
and ratdiotherapy).

Results

Approximately 20%
of patients (20 of
102) in this series
with a malignant
parotid mass had
presumed
metastasis from an
identifiable skin
primary tumor. The
mean time from
index lesion to
presentation of
regional spread was
13.5 months.
Seventy percent of
the patients (14 of
20) underwent
surgery followed by
radiation as
locoregional
therapy, whereas
30% underwent
surgery alone. Six
(30%) of 20 patients
required some
degree of facial
nerve sacrifice.
Three patients (15%)
experienced sub-
sequent loco-
regional failure. Two

Comments

Parotid area lymph
node metastases
from scalp and facial
cutaneous
carcinomas require
aggressive therapy
to optimize loco-
regional control. The
addition of
radiotherapy after
parotidectomy is
important and
should be
considered

for optimal disease
control. Selective
neck dissection or
radiation may be
warranted at the
time of
parotidectomy. This
combined approach
is associated with
high locoregional
control rates and is
generally well
tolerated
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2.2. Question 1.2. Which prognostic factors are important for metastatic SCC?

Study Aims

Jambusari To identify risk

a-Pahlajani factors for poor

et al 2013 outcomes in CSCC
and evaluate the
2010 American Joint
Committee on
Cancer (AJCC) tumor
(T) staging system’s
ability to stratify
occurrence of these
outcomes
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Design

Retrospective
cohort study-,
n=256

Population

Patients having
primary CSCC with 1
or more risk factors
from January 1,
1998, through June
30, 2005. Patients
without risk factors
were excluded since
the risk of recurrence
and metastasis in
this group is low.
Recurrent tumors
were also excluded.

Outcomes

Outcomes of
interest were local
recurrence, nodal
metastasis, disease-
specific death, and
all cause death.

Results Comments

of six patients

from the surgery
alone group and one
of 14 patients who
received surgery
plus radiation
therapy experienced
loco-regional
relapse.

83% of nodal
metastases, 92% of
deaths from CSCC
occurred in AJCC
stage T2 cases.

alternative

Four risk factors
were found to be
statistically
independent
prognostic factors
for at least 2
outcomes of interest may
in multivariate
modeling.

These factors (poor
differentiation,
perineural invasion,
tumor diameter 2
cm, invasion beyond
subcutaneous fat)

The proposed

tumor staging
system offers
improved prognostic
discrimination

via stratification of
stage T2 tumors.
Meanwhile, stage
T2b tumors are
responsible for most
poor outcomes and

be a focus of high-
risk CSCC study.

LoE
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Study Aims Design Population Outcomes Results Comments

were incorporated in
the alternative
staging with 0
factors indicating
T1, 1 factor
indicating T2a; 2 to
3 factors, T2b; and
4 factors or bone
invasion, T3. Stages
T2a and T2b
significantly differed
in incidences of all 4
end points.

Stage T2b tumors
comprised only 19%
of the cohort but
accounted for 72%
of nodal metastases
and 83% of deaths

from CSCC.
Jensen et To better define Retrospective 165 consecutive Comparisons Demographic Tumor
al 2010 prognostic case-control patients with included features were similar differentiation and
criteria for ¢SCC single center documented demographics, between depth are important
analysis; n=165  aggressive cutaneous histology, cases (n=30) and pathologic and
SCC in the immunohistochemic controls (n=30). prognostic criteria
Aggressive al protein Non-well for cutaneous
Squamous Cell expressions (Ki-67, differentiated squamous cell
Carcinoma database p53, E-cadherin, tumors were larger  carcinoma.
at the Southern cyclin D1). (1.8 cm versus 1.3 Immunohistochemis
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2.2. Question 1.2. Which prognostic factors are important for metastatic SCC?

Study

Kelder et
al 2012

Aims Design

To evaluate the Retrospective
prognosis of patients monocenter
with soft tissue study; n= 164
metastases (STM)

from head and neck

cSCC, and to

compare this with

that of node

metastases with and

Population

Arizona Veterans
Affairs Health Care
System from
January 29, 2001 to
February 10, 2006

Patients with ¢SCC
metastatic to the
parotid and/or neck
treated by primary
surgical resection
between 1987 and
2007

Outcomes

Clinical outcomes

OS and DFS

60

Results Comments LoE

cm, P=0.08), deeper
(0.81 cm versus
0.32cm, P<
0.0001), and had
greater recurrence
(P=0.003).

try helps describe
patterns of
biomarker protein
expression and may
exemplify
aggressive subtypes

Non well-
differentiated
tumors showed
increased
proliferation rate, Ki-
67 index (77%
versus 61%,
P=0.001); no
significant
difference in activity
of p53, E-cadherin,
and cyclin D1
between the two
groups.

The population 4
included 164

patients with a

median follow-up of

26 months. There

were 8 distant and

37 regional

recurrences. There

were 22 cancer-
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Study Aims Design Population Outcomes Results Comments LoE
without extra nodal specific deaths, and
spread (ENS). 29 patients died.
Soft tissue
metastase (STM) was
a significant

predictor of reduced
OS (hazard ratio 3.3;
95% confidence
interval 1.6-6.4; P =
0.001) and DFS
(hazard ratio 2.4;
95% confidence
interval 1.4-4.1; P =
0.001) when
compared to
patients with node
disease with or
without extranodal
spread.

After adjusting for
covariates, STM and
number of involved
nodes were
significant
independente
predictors of overall
and DFS.

Krediet et To quantify Retrospective Patients diagnosed The association Lymphatic vessel Small colective 4
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2.2. Question 1.2. Which prognostic factors are important for metastatic SCC?

Study
al 2016

Aims

lymphangiogenesis
in SCC. Vascular
parameters were
evaluated and
compared with
respect to their
predictive power for
tumor metastasis.

Design

monocenter
case-control
study; n=30
tumors

Kreppel et To assess the impact Monocenter

al 2013

of

podoplanin
expression on
regional lymph node
metastasis,
locoregional
recurrence, and
prognosis
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retrospective

study; n=63

Population

with SCC, who had
surgery between
January 2005 and
September 2009 at
the Department of
Dermatology, Charité
University Hospital,
Berlin. Fifteen
metastatic patients
were compared to 15
non-metastatic
patients

Podoplanin
expression was
examined
immunohistochemica
Ily in treatment-naive
patients with
cHNSCC

Outcomes

between the
parameter tumor
thickness and the
lymphangiogenesis
parameters LVD,
LVA, and D2-40-
Chalkley count.

OS and locoregional

control

Results Comments

density, relative
lymphatic vessel
area, and lymphatic
Chalkley count were
significantly
elevated in
metastatic SCC.

Tumor thickness
was significantly
higher in metastatic
SCC, and had the
highest predictive
power for metastatic
disease.

Tumor thickness
was a significant
predictor of
lymphangiogenic
parameters.

In 40 patients
(63.5%), podoplanin
was expressed in
the tumor cells.

The x2-test revealed
that podoplanin
expression was
associated with the

Small colective

LoE
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2.2. Question 1.2. Which prognostic factors are important for metastatic SCC?

Study

Kusters-
Vandeveld
e et al
2010

Aims

To assess the
frequency of
CDKN2A and TP53

in metastatic CSCCs,
to study possible
relations between
mutation status and
protein expression of
both tumor
suppressors
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Design

Multicenter
retrospective
study; n=35

Population

Patients with
metastatic CSCC
from 14 pathology
departments

in the Netherlands

Outcomes

(0N

DSS

Results Comments

number of tumorous
lymph nodes (P<
0.001).

The OS was
significantly
influenced by
podoplanin
expression (P<
0.001). None of

the patients with
high levels of
podoplanin
expression survived,
whereas the 5-year
OS for patients with
podoplanin-negative
tumors was 91.3%.

CDKN2A was
mutated in 31% of
the metastases and
their primary
tumors, while the
TP53 gene was
mutated in 51% of
the metastases. P53
protein expression
was significantly
associated with
missense type of

Small collective

63

LoE
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Study Aims Design Population Outcomes Results Comments LoE

mutations
(p=0.002).

CDKNZ2A mutations
were significantly
associated with
disease-specific
death (p=0.001). A
significant
difference was
observed in DSS
between patients
with or without a
CDKN2A mutation
(p=0.010), while this
was not the

case for TP53.

At univariate Cox’s
regression analysis
tumor size
(p=0.010), invasion
depth (p=0.030) and
CDKN2A

mutations (p=0.040)
were significantly
related to shorter
DSS. At multivariate
Cox’s regression
only

tumor size had an
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Study

Li et al
2015

Aims

To evaluate the
prognostic
significance of
CD200 in cutaneous
squamous cell
carcinoma (CSCQC)
compared to normal
tissue
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Design

Monocenter
retrospective
study; n=120

Population

CSCC patients who
were confirmed by
pathological and
clinical diagnoses in
General Hospital of
Beijing Military
Region from October
2009 to February
2015

Outcomes

OS of the patients
according to the
CD200 expression.

Association between
CD200 expression
and the clinical
features were
estimated by chi-
square test.

Results Comments

adverse effect on
survival (p=0.002)

Patients with high
expression level of
CD200 had a shorter
OS than those with
low expression (31.3
months vs. 41.9
months) and there
was a significant
difference between
them (log-rank test,
P<0.001).

Increased
expression of
CD200 was detected
in the tumor tissues
compared with the
corresponding
normal tissues both
at mRNA and protein
level. And CD200
expression level was
associated with
tumor
differentiation
grade (P=0.041) and
clinical stage
(P=0.004).

LoE
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Study

Manyam
etal 2017

Aims

The current study is
an effort to validate
preliminary findings
in a large cohort
from 3 institutions
and to further
elucidate the
association between
immune status and
disease-related
outcomes in patients
with cutaneous
HNSCC (cHNSCC)

Design

Multi-institutional
study; n=205

Population

Patients from 3
institutions who
underwent surgery
and also received
postoperative RT for
primary or recurrent,
stage | through IV
cHNSCC between
1995 and 2015.

138 patients were
immunocompetent
and 67 were
immunosuppressed

Outcomes

Locoregional RFS
and PFS

oS

Results

Cox regression
analysis indicated
that CD200 could be
an independent
marker for the
prognosis of CSCC.

RFS (47.7% vs 86.1%)
and PFS (38.7% vs
71.6%) were
significantly lower in
immunosuppressed
patients at 2 years.
OS rate in
immunosuppressed
patients
demonstrated a
similar trend but did
not meet
significance.
Immunosuppressed
patients with ¢SS-HN
had dramatically
lower outcomes

Comments

Immunosupressed
status is strongly
associated with
inferior locoregional
control and PFS in
patients with high-
risk cHNSCC who
undergo surgery and
receive
postoperative RT.
This findings
underscores the
need for improved
prognostic systems,
increased
multidisciplinary
management and
clinical trials
investigating
methods of
intensified therapies
for these patients.
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2.2. Question 1.2. Which prognostic factors are important for metastatic SCC?

Study

Maruyama
etal 2016

McLaughli
n et al.
2017

Aims

To present our
experience of SLNB
in patients with
cutaneous SCC
(cSCC) and compared
the outcomes with
those

in cSCC patients who
did not undergo
concurrent SLNB

To determine the
rate of regional
lymph node

Design

Retrospective
analysis; n=169

Retrospective
chart review; n=
30 solid organ

Population Outcomes

240 patients with Metastasis-free and
cSCC that were DSS

evaluated in the

Department of

Dermatology,

Tsukuba University

Hospital, for

medical treatment,

etween 2004 and

2015

Rate of regional
lymph node
involvement;

All solid organ
transplant recipients
who underwent

Results Comments

Patients with clinical
lymph node
metastases had a
higher risk
compared with
those without.
Patients with T2-T4
tumors had a higher
risk compared

with those with T1
tumors. When
selecting for those
with T2 tumors or
greater, the same
lack of relationship
was observed. In
patients with ¢SCC,
there were no
significant
differences in
metastasis-free and
DSS rates between
those who did or did
not undergo sentinel
lymph node biopsy,
regardless of T
stagin

The average age of
the patient was 63.
Seven patients (5%)

This is the largest
study to date of
cutaneous SCCin
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2.2. Question 1.2. Which prognostic factors are important for metastatic SCC?

Study

Aims

involvement in a
large cohort of solid
organ transplant
patients with
cutaneous head and
neck squamous cell
carcinoma (cHNSCC)

Design

transplant
patients; 383
cHNSCC
ressections

Population

surgery between
2005 and 2015 for a
cHNSCC at the
Hospital of the
University of
Pennsylvania
Department of
Dermatology and/or
Otorhinolaryngology

Outcomes

Time from first
diagnosis to
regional lymphatic
disease

Results

developed regional
lymph node
metastases (3
parotid, 4 cervical
lymph nodes). The
mean time from
primary tumor
resection to
diagnosis of
regional lymphatic
disease was
6.7months. Six of
these patients
underwent definitive
surgical resection
followed by adjuvant
radiation; one
patient underwent
definitive
chemoradiation. 6 of
the 7 patients died
of disease
progression with a
mean survival of
15months. The
average follow up
time was 3years
(minimum
6months).

Solid organ

Comments

solid organ trans-
plant patients. In
addition, all of these
lesions were limited
to the head and
neck. Despite the
low rate of regional
lymph node
involvement
demonstrated in
these patients, their
extremely poor
prognosis makes
managing a NO neck
in an
immunocompromise
d patient a difficult
clinical dilemma.
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Study Aims Design Population Outcomes Results Comments LoE

McLean et To determine

al 2013

Retrospective
whether alternative  analysis;
clinicopathologic n=95
prognostic factors

should be applied to

a patient cohort:

patients with cSCC-

HN in which nodal

metastases present
concurrently with the

primary lesion
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Patients with 0S
concurrent primary

and nodal metastatic DSS
cSCC-HN from

prospective

databases of

2 large head and

neck cancer units in
Sydney, Australia

transplant recipients
with cutaneous
squamous cell
carcinoma of the
head and neck
develop regional
lymph node
metastasis at a rate
of 5%. Regional
lymph node
metastasis in this
population has a
poor prognosis and
requires aggressive
management and
surveillance.

OS was adversely
affected by
immunosuppression
(p=.011) and nodal
extracapsular
spread (ECS)
(p=.006).

Immunosuppression
(p=.005) and ECS
(p=.005) indicated a
worse outcome for
DSS.



2.2. Question 1.2. Which prognostic factors are important for metastatic SCC?

Study

Mizrachi
etal 2012

Aims Design Population Outcomes Results Comments

ECS and
immunosuppression
remained significant
in the multivariable

analysis.

To indentify the Retrospective Patients with (O On univariate The log-rank test
prognostic analysis; n=71 cutaneous head and analysis, the only was used to
significance of nodal neck squamous cell  DSS variables determine the
ratio in cutaneous carcinoma and significantly appropriate cutoff
squamous cell regional lymph node DFS associated with OS  value for the N -
carcinoma of the metastasis who were the N -ratio ratio. Two
head and neck attended a tertiary (hazards ratio 9.98; subgroups with

medical center 95 % Cl 2.03-49.07, different survival

between 1990 and p = 0.005) and rates were

2008 patient age identified. Patients

(hazards ratio 1.06; with an N -ratio
95 % Cl1 1.02-1.10, p smaller than 0.1 had
= 0.002). Patient a 5-year OS of 66.3

sex, humber of %, and patients
positive nodes, with an N -ratio to
number of nodes 0.1 or more had a 5-
removed, radiation  year OS of 43.1 %
therapy, and (p= 0.058).
pathological stage

showed no The N -ratio is a

association with OS. potentially valuable
prognostic index in
On multivariate cutaneous SCC
analysis, N-ratio because it takes into
and age were found account both the
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2.2. Question 1.2. Which prognostic factors are important for metastatic SCC?

Study

Aims

Design

Population

Outcomes

Results

to be significant
predictors of OS
(Nratio: hazards
ratio 7.60, 95 % ClI
1.64-35.30, p =
0.01; age:hazards
ratio 1.06, 95 % ClI
1.02-1.10,p =
0.002.

The N-ratio was the
only factor
significantly
associated with DSS
(hazards ratio

12.86, 95 % ClI 1.64-

100.56, p = 0.015).

Multivariate analysis

confirmed that the

N-ratio was the only

statistically

significant predictor

of DSS.

On multivariate
analysis,
pathological stage
(poorly
differentiated vs.
well differentiated)
and radiation

Comments

extent of the neck
dissection,
represented by the
number of lymph
nodes removed, as
well as the regional
tumor burden
(number of positive
nodes in the
specimen). The
present study found
it to be a significant
predictor of OS and
DSS.
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2.2. Question 1.2. Which prognostic factors are important for metastatic SCC?

Study Aims

Oddone et To propose a

al 2009 prognostic score
model in patients
with regional
metastatic cutaneous
squamous cell
carcinoma of the
head and neck

Design Population

Prospective study; Patients between

n=250 1980 to 2005 who
had metastatic cSCC
to lymph nodes of
the HN (parotid
and/or cervical)
and who were
treated with curative
intent. Patients must
have undergone

Outcomes

0S
and progression-free

survival

Risk factors for
survival

Results

therapy were found
to be significant
predictors of DFS
(pathological
stage:hazards

ratio 8.01, 95 % ClI
1.02-61.39, p =
0.048; radiation:
hazards ratio 2.96,
95 % Cl1.17-7.49, p
=0.022;

The 5-year DSS rate
was 91.3 % for
patients with an N -
ratio of less than 0.1
and 67.8 % for
patients with an N -
ratio of 0.1 or more
(p= 0.037)

All patients
underwent either
surgery alone (28 of
250 patients; 11%)
or surgery and
adjuvante
radiotherapy (222 of
250 patients; 89%).
At a median follow-
up of 54 months

Comments

Patients who
underwent surgery
and received
adjuvant
radiotherapy had a
better outcome
compared with
patients who
underwent surgery
alone. Patients who
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2.2. Question I.2. Which prognostic factors are important for metastatic SCC?

Study

Aims

Design

Population

surgery and had to
have biopsy-proven
cSCC to HN lymph
nodes

Outcomes

Results

(range, 1.3-212
months) 70 of 250
patients (28%)
developed recurrent
disease: Most were
regional recurrences
(51 of 70 patients;
73%) in the treated
lymph node basin.
After regional
recurrence, a
majority (73%) died
of disease.

The following 4
variables were
associated
significantly with
survival:
immunosuppression
(hazard ratio [HR],
3.13; 95%
confidence interval
[CI], 1.39-7.05),
treatment (HR, 0.32;
95% Cl, 0.16-0.66),
extranodal spread
(HR, 9.92; 95% Cl,
1.28-77.09), and
margin status (HR,
1.85; 95% Cl, 1.85-

73

Comments LoE

had moderate- or
high-risk ITEM
scores, usually
because of
extranodal spread
and involved
excision margins,
had a poor outcome.
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Study

Aims

Petter et al To make a precise

1999
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difinition of high-
and low-risk
carcinomas
possible and can
thus influence
therapy and follow-
up procedures

Design

Retrospective
monocenter
study; n=184

Population Outcomes Results Comments LoE

Patients with cSCC

DFS

3.369);

Immuosuppression,
treatment,
extranodal spread,
and margin status
were used to
calculate the ITEM
score. The 5-year
risk of dying from
disease for patients
with high-risk (>3.0),
moderate-risk (>2.6-
3.0), and low-risk (
2.6) ITEM scores
were 56%, 24%, and
6%,

respectively.

An increased
malignancy was
found in carcinomas
with the following
features: clinical
diameter greater
than 2 cm, low
degree of keratini-
zation, high degree
of cellular poly-
morphism, high
mitotic index and



2.2. Question I.2. Which prognostic factors are important for metastatic SCC?

Study

Picard et
al 2017

Aims

To search for

Design

Multicenter

somatic mutations of retrospective

the HRAS, KRAS,
NRAS, BRAF and
EGFR genes in
patients with
advanced cSCC
treated with
cetuximab; and to
investigate the
efficacy and
tolerance of
cetuximab according
to these mutations

study; n=31

Population

Patients with
confirmed advanced
cSCC treated in two
medical oncology
departments in
France between
January 2008 and
December 2014

Outcomes

Incidence of somatic
mutations of the
RAS, BRAF and EGFR
genes and
association with
cetuximab efficacy
with these
mutations - Fisher
test

Disease control rate
at week 6

PFS
0s

Safety

Results

high tumor
thickness index
(metastases only
from tumor
thickness 2,4 mm
and subcutaneous
infiltration),
desmoplasia and
ulceration.

31 samples of cSCC
from 31 patients
were analyzed. Only
2 RAS muated
samples (6.5%) were
identified. The firs
harbored a NRAS
point mutation
(c.35G>A) in codon
12, resulting in a

p.G12D substitution.

The second sample
presented a HRAS
point mutation
(c.38G>T) in codon
13, resulting in
p.G13V
substitution. No
mutation of KRAS,
BRAF and EGFR
genes at the

Comments

Even in elderly
patients (median
age 86 years; range
48-96 years)
cetuximab was
efficacious and well-
tolerated. This
suggests that
cetuximab is
certainly warranted
in the treatment of
cSCC. However, it is
also important to
identify tumor
specific mutations
that may determine
response to
treatment and
prognosis for the
disease. We have
identified here that
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2.2. Question 1.2. Which prognostic factors are important for metastatic SCC?

Study

Roozeboo To identify clinical

m et al

Aims

and

Design

Retrospective
monocenter

Population

Patients diagnosed
with cSCC between 1

Outcomes

DFS, local
recurrence-free

Results

investigated loci was
found. Two patients
with NRAS and HRAS
mutations showed a
partial and complete
response to
cetuximab,
respectively. The
mean duration of
follow-up was 19
months. At week 6,
the disease control
rate was 67.8%. The
median OS was 13
months and the
median PFS was 9
months. All patients
could continue
cetuximab treatment
without dose
reduction.

The cumulative
probabilities of

Comments

the incidence of
RAS, BRAF and EGFR
mutations is low in
¢SCC.

The authors
concluded that the
incidence of RAS,
BRAF and EGFR
mutations is very
low in ¢SCC. The
search for mutations
appears unnecessary
before initiating a
cetuximab treatment
for advanced cSCC,
but ultimately
mutational data are
needed to better
define the genetic
landscape of this
disease.

Dr. Frederic Peyrade
is a Merck board
Member.
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2.2. Question 1.2. Which prognostic factors are important for metastatic SCC? 77

Study Aims Design Population Outcomes Results Comments LoE
2013 histopathological study; n=224 January 2005 and 31 survival recurrence-free

prognostic December 2007 at survival at 1, 2 and

factors for local Maastricht University 4 years post-

recurrence and Medical Centrum treatment were

metastasis in ¢SCCs (MUMC). 98.0%, 96.9%, and

at any body site. 94.7%, respectively,

and for metastasis-
free survival 98.1%,
97.0% and 95.9%,
respectively.

In univariate survival
analyses, significant
predictors for local
recurrence were
tumour diameter
and tumour
thickness. For
metastasis this was
invasion of deeper
structures, location
on the ear, poor
differentiation,
tumour diameter
and tumour
thickness.

In multivariate

survival analysis,
every millimetre
increase in both
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Study

Ruiz et al.
2017

Aims Design

To review utilization Retrospective
of radiologic imaging study; n=98

of high-stage patients; 108
cutaneous SCC high-stage cSCC
(cSCC) to evaluate

whether imaging

impacted

management and

outcomes.

Population

Patients diagnosed
with ¢SCC from
January 1, 2000,
through May 30,
2013 treated in the
Brigham and
Women’s Hospital.

Outcomes

Disease-related
outcomes (DRO):
local recurrence,
nodal metastasis,
death from disease

Results

tumour diameter
and tumour
thickness were
independent
predictors for local

recurrence as well as

for metastasis.

Imaging (mostly
computed
tomography, 79%)
was utilized in 45
(46%) patients and
management was
altered in 16 (33%)
patients who
underwent imaging.
Patients that
received no imaging
were at higher risk
of developing nodal
metastases
(nonimaging, 30%;
imaging, 13%; P =
.041) and any DRO
(nonimaging, 42%;
imaging, 20%; P =
.028) compared to
the imaging group.
Imaging was
associated with a

Comments

Limitations: Single
institution
retrospective design
and changes in
technology
overtime.

Radiologic imaging
of high-stage cSCC
may influence
management and
appears to positively
impact outcomes.
Further prospective
studies are needed
to establish which
patients benefit
from imaging.
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Study

Schmults
etal 2013

Aims

To identify risk
factor independently
associated with poor
outcomes in primary
CScC

Design

A 10-year
retrospective
monocenter
cohort study; n=
985 patients; n=
1832 tumors

Population

Patients with primary
CScC

Outcomes

Subhazard ratios for
local recurrence,
nodal metastasis,
disease-specific
death, and all-cause
death adjusted for
presence of known
prognostic risk
factors.

Results

lower risk for DRO
(subhazard ratio,
0.5; 95% ClI 0.2-0.9;
P = .046) adjusted
for BWH T stage,
sex, and location.

The median follow-
up was 50 (range, 2-
142) months. Local
recurrence occurred
in 45 patients (4.6%)
during the study
period; 36 (3.7%)
developed nodal
metastases; and 21
(2.1%) died of CSCC.

In multivariate
competing risk
analyses,
independent
predictors for nodal
metastasis and
disease-specific
death were a tumor
diameter of at least
2 cm (subhazard
ratios, 7.0 [95% ClI,
2.2-21.6] and 15.9
[4.8-52.3],

Comments

In this study,
patients with CSCC
had a 3.7% risk of
metastasis and 2.1%
risk of disease
specific death.
Tumor diameter of
at least 2 cm,
invasion beyond fat,
poor differentiation,
perineural invasion,
and ear, temple, or
anogenital location
were risk factors
associated with poor
outcomes
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Study Aims Design Population Outcomes Results Comments LoE

respectively), poor
differentiation
(6.1[2.5-14.9] and
6.7 [2.7-16.5],
respectively),
invasion beyond fat
(9.3 [2.8-31.1] and
13.0 [4.3-40.0],
respectively),and ear
or temple location
(3.8 [1.1-13.4] and
5.9 [1.3-26.7],
respectively).

Perineural invasion
was also associated
with disease-specific
death (subhazard
ratio, 3.6 [95% ClI,
1.1-12.0]), as was
anogenital location,
but few cases were
anogenital. Overall
death was
associated with poor
differentiation
(subhazard ratio,
1.3[95% Cl, 1.1-
1.6]) and invasion
beyond fat (1.7 [1.1-
2.8]).

© Leitlinienprogramm Onkologie | S3 Leitlinie Aktinische Keratose und Plattenepithelkarzinom der Haut | Version 2.0 | Dezember 2022



2.2. Question 1.2. Which prognostic factors are important for metastatic SCC?

Study

Seddon et
al. 2011

Aims

To assess circulating
and tumor-localised
neutrophil and G-
MDSC populations
for associations
with high-risk tumor
characteristics and
OS in CSCC patients
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Design

Retrospective
monocenter
study; n=282
cases

Population

Patients with primary Association between

CSCC and 47
patients with
prospectively
collected blood and
primary CSCC tumor
samples were
analysed to
determine
frequencies of
circulating G-MDSC
and tumor localised
CD66b+ and CD8+
leukocytes

Outcomes

cell populations and
high-risk tumor
characteristics

0OS

Results Comments

In the clinical audit
of non-TIl, high
circulating
neutrophil counts
were associated with
tumor

thickness 5 mm,
Clark level V and
high T-stage.
Univariate analysis
showed elevated
neutrophil count
was a significant
marker of poor OS,
whilst tumor
thickness remained
the only
independent
histological
predictor of OS after
adjusting for age
and immuno-
suppression.

Tumors = 5 mm
thick had
significantly
increased total and
peri-tumorally
localised CD66b+
Leukocytes
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Study

Aims

Skulsky et To review the high-

al 2017

risk features
included in NCCN
and AJCC guidelines,
as well as their
notable
discrepancies and
omissions.

To provide a brief
overview of current
prophylactic
measures, surgical
options, and

Design

Embase,
CENTRAL, and
MEDLINE were
searched for
published
studies, clinical
trials, and
guidelines on
high- risk
cutaneous SCC of
the head and
neck. Reference
lists from the

Population

Patients with high-
risk ¢SCC

Outcomes

To compare two
different guidelines
(NCCN and AJCO) in
what concerns SCC
high risk features
discrepancies and
omissions.

The following
aspects were
evaluated:
Tumor size
Depth of invasion

Results

(comprising
neutrophils and/or
G-MDSC) and that
elevated circulating
G-MDSC numbers

were associated with
high T-stage tumors.

The presence of
high risk CSCC is
associated with
increased numbers
of both circulating
and tumor resident
populations of
neutrophils and/or
G-MDSC.

The AJCC TNM
staging system
considers the
following high-risk
features when
determining the
primary tumor (T)
classification: depth
(>2mm thickness or
Clark level>IV),
anatomic location,
poor histological
differentiation, and

Comments

Future studies are
required to evaluate
the extent to which
the inclusion of
these additional
high-risk features
would improve
tumor staging and
prognhostic
outcomes.
Ultimately, a
consensus on the
definition of high-
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Study

Aims

adjuvant therapies
for high-risk
cutaneous SCC
(cSCQ).

Design

relevant articles
acquired were
also searched.
The search date
range used
January 2016 as
the end date; no
start date was
specified.

The following
terms are
examples of
terms that were
combined in the
database
searches: “high-
risk cutaneous
squamous cell
carcinoma,
guidelines,
excision margins,
organ transplant,
immuno-
suppression,
depth,
recurrence,
sirolimus,
cyclosporine,
azathioprine,
sentinel lymph
node biopsy,

Population

Outcomes

Recurrent setting
Poorly differentiated
lesions
Histopathologic
subtype

Perineural invasions
Lymphovascular
invasion

High-risk anatomical
location
Immunosuppressed
sate

Incomplete excision

Results

perineural invasion
(PNI). Tumors are
classified as T2 in 2
ways: (1) tumors > 2
cm in greatest
dimension, or (2)
any size tumor with
>2 high-risk
features.

NCCN has also
identified several
high-risk features of
¢SCC. High-risk
cSCC, as per NCCN
Guidelines refers to
a greater propensity
for local recurrence
and/or metastasis.
NCCN classifies
¢SCC as high-risk
if>1 feature is
present.

Currently, there is
no unanimous
consensus on the
high-risk features of
¢SCC. Although
NCCN Guidelines
and the AJCC TNM
classification system
share some

83

Comments LoE

risk features of cSCC
needs to be reached
in order to produce
accurate and
practical treatment
guidelines that will
enhance patient
care.
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Study Aims Design Population Outcomes Results Comments LoE
superficial overlapping high-
parotidectomy, risk features of
elective neck cSCC, significant
dissection, and discrepancies exist.
Mohs In comparison with
micrographic NCCN Guidelines,
surgery.” All the AJCC omits
records obtained several high-risk
from our searches features associated
were screened by with poor clinical
title and abstract outcomes, including
for selection. immunosuppression

, lymphovascular
invasion, recurrent
tumors, and certain
prominent high-risk
anatomic locations.
Notably, neither
NCCN nor the AJCC
include incomplete
excision as a feature
warranting a
tumor’s treatment
as high-risk cSCC.
As a compounding
factor, there are no
guidelines for
managing the deep
tumor margin.

Stevenson Review metastatic Retrospective Patients with Comparison Seven of 16 patients The modified BWH 4
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Study Aims Design Population Outcomes Results Comments LoE
etal. 2016 cSCC at the study monocenter metastatic cSCC were between two staging were identified as criteria aims to
institution to study; n=16; n= identified at the New systems Stage T2 by AJCC better prognosticate
evaluate whether the 32 control York University criteria and Stage the large group of
modified BWH subjects Dermatologic T2b by BWH criteria; T2 AJCC tumors,
staging system Associates and two patients were on resulting in the
improved Cancer Associates Stage T1, three majority of

prognostication
of the patients with
poor outcomes

from 1998 to 2013.

patients were on
more advanced T
stages, and four
patients lacked
primary tumor data.
Five patients had
hematologic
malighancy, and one
patient had a solid-
organ transplant.

Using the BWH
staging system, the
odds ratio for the
presence of a high-
risk lesion (defined
as Stage T2b or
higher) in patients
with metastases
versus control
subjects was 75
(95% confidence
interval, 7.2-973).
Under the AJCC
staging system, the

mortality. In the
experience of the
authors, the
majority of patients
with metastatic
disease were on T2,
stratifying to stage
T2b by BWH criteria,
or more advanced T
stages. The findings
of this study support
BWH stratification of
T2 tumors and also
indicate that
hematologic
malignancy is a
significant
comorbidity
associated with a
poor outcome.

Sehr kleine
Fallzahl,
unbrauchbar, rein
decriptiv
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Study Aims Design Population Outcomes Results Comments LoE

odds ratio for high-
risk lesions (defined
as T2 or higher)
between the same
groups was 8.3 (95%
confidence interval,

1.4-87).
Szewczyk To evaluate the risk  Retrospective Patients treated for  Risk factors of Local recurrence, Rein dekriptiv, 4
et al 2015 factors of developing monocenter head and neck developing neck degree of cell kleine Anzahl von
neck metastases ina study; n=100 cSCC at the metastases differentiation, metastasierten
group of patients Department of Head tumour dimension Patienten
with head and neck and Neck Surgery of and/or
cSCC. the University of location, can
Medical Sciences in increase the risk of
Poznan, Poland. neck metastases.

For this reason, the
authors suggest that
in patients with such
risk factors, neck
dissection

should be
considered to
evaluate for
metastatic lesions.
Neck ultrasound is a
valuable supplement
to clinical
examination and can
aid in selecting
patients for

© Leitlinienprogramm Onkologie | S3 Leitlinie Aktinische Keratose und Plattenepithelkarzinom der Haut | Version 2.0 | Dezember 2022



2.2. Question I.2. Which prognostic factors are important for metastatic SCC?

Study Aims

Takeda et To predict lymph
al 2013 node metastases
prior to surgery
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Design Population

Patients with
cutaneous SCC

Retrospective
monocenter
study; n=164

Outcomes

Factors which
contribute to the
development of
lymph node
metastases.

Results Comments

subsequent
neck dissection.

Lymph node
metastasis was
observed in 17
cases (10.4%). Lower
lip SCC was
observed only in the
higher metastasis
rate. Significant
local recurrence
occurred more
frequently in the
lymph node
metastasis group.
For other factors, no
significant
difference was
observed between
the lymph node
metastasis group
and the non
metastasis lymph
node group.

A sentinel lymph
node biopsy was
performed in 21
cases, two false-
negative cases were
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Study

Tseros et
al 2016

Aims Design

To analyze the
correlation between
lymph node ratio
(LNR) and outcome in
patients who have
undergone surgery
for metastatic
cutaneous nodal

SCC of the head and
neck

Retrospective
monocenter
study; n=238
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Population

Patients who had
undergone nodal
surgery
(parotidectomy
and/or neck
dissection) for
metastatic cutaneous
nodal SCC of the
head and neck were
identified from a
prospective
computer database
maintained at Crown
Princess Mary Cancer
Centre (Westmead
Hospital), Sydney

Outcomes

Time to disease
progression (TTDP)

Secondary endpoint
was OS

Results Comments

observed, and local
recurrence and
lymph node
metastasis were
observed
postoperatively.
Operation should be
given to the lower
lip SCC and local
recurrence cases
considering lymph
node metastasis.

In total, 193 males
and 45 females with independent
a median of age 68 predictor of
years were

identified, with a

of 0.15. On SCC.
multivariate
analysis, an LNR
cutpoint of 0.21
was a significant
predictor of
decreased TTDP
[hazard ratio

(HR) 2.34, 95 %
confidence interval
(Cl) 4.40-0.49;

p = 0.009] and OS

outcome in patients
with metastatic
mean recorded LNR cutaneous nodal

LoE

LNR is potentially an 4
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Study Aims Design Population Outcomes Results Comments LoE

(HR 2.75, 95 % ClI
1.57-4.82;p<0.001).

21% of the patients
developed
recurrence, with
most recurrences
being regional (29
of 49; 59%). A total
of 17% of patients
with an LNR< 0.21,
recurred compared
with 40% for
patients with an LNR
>0.21.

On multivariate
analysis, LNR (HR
2.75,95%Cl 1.57-
4.82; p<0.001),
female sex (HR 2.83,
95 % Cl 1.11-7.22;
p=0.029) and age
(HR 1.05, 95 % Cl
1.03-1.08;
p<0.001) were all
significant
independent
predictors of
decreased OS. Mean
OS was 42 months
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Study

Vinicius
de et al.
2011

Aims Design

To evaluate Retrospective
prognostic and risk  monocenter
factors and the study; n=55

expression of
markers such as the
HER family, E
cadherin, and
Podoplanin in
patients with locally
advanced cutaneous
squamous cell
carcinoma of the
trunk and
extremities

© Leitlinienprogramm Onkologie | S3 Leitlinie Aktinische Keratose und Plattenepithelkarzinom der Haut | Version 2.0 | Dezember 2022

Population

Patients with locally
advanced (American
Joint Committee on
Cancer staging T3
and T4) CSCC of the
trunk and
extremities admitted
to two cancer
institutions in Brazil
(Barretos Cancer
Hospital and Amaral
Carvalho Hospital)
between 1997 and
2006

Outcomes

Association between
clinical variables and
lymph node
metastasis.

Lymph node
metastasis -free
survival.

Cancer specific
survival.

Results

for patients with

an LNR<0.21 and 36
months for patients
with an LNR >0.21
(HR 2.91, 95 % CI
1.66-5.08; p<0.001)

Primary tumor
positivity was 25.5%
for EGFR, 87.3% for
HER-3, and 48.1%
for HERA4.
Metastases were
positive for EGFR in
41.7%, for HER-3 in
83.3%, and HER-4 in
43.5%. HER-2 was
negative in all
samples. Membrane
E-cadherin and
cytoplasmic E-
cadherin were
positive in 47.3%
and 30.2% of
primary tumors and
45.5% and 27.3% of
metastases.
Podoplanin was
positive in 41.8% of
primary tumors and
41.7% of

Comments

LoE
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Study Aims Design Population Outcomes Results Comments LoE

metastases.

Intratumoral
lymphocytic
infiltrate was the
only prognosticator
of lymph node
metastasis (92%
versus 66.6%; p = 0.
046).

The mean and
median follow-up
was 9.6 (SD 25.0)
and 25.0 months,
respectively. At last
follow-up, 19
patients were alive
with no evidence of
disease (34.5%),
one was alive with
disease (1.8%), 19
were dead of
disease (34.5%), 9
dead from other
causes (16.4%), and
7 lost to follow-up
(12.7%).

Patients with T3
tumors had better
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Study Aims

Wermker  To establish a

et al 2014 prediction model for
LNM in patients with
cSCC of the ear

Design

Retrospective
monocenter
study; n= 353
patients

Population Outcomes

Patients with ¢SCC of DSS
the ear who were
treated surgically
between 2005 and
2011 survival

Lymph node

metastases-free

Results

cancer-specific
survival (CSS) than
those with T4
tumors; patients
with no lymph node
involvement had
better CSS than
patients with N1
tumors.
Undifferentiated
tumors and
hyperexpression of
podoplanin were
negative prognostic
indicators on
multivariate analysis

Five-year DSS was
significantly lower in
the LNM group than
in the control group
(59% vs. 99%; p <
0.001). Recurrence
number, invasion of
cartilage, tumour
depth, and tumour
grading were the
most important
predictors for LNM,
with correct
prediction of LNM in

Comments

The prediction score
stratified patients
into high and low
risk groups (p <
0.001) with a
sensitivity of 89.2%,
a specificity of
94.6%, and an
overall accuracy of
94.1%.
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Study

2.2.5.

Aims Design Population Outcomes Results Comments LoE

94.0% of cases.
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3. Working group: Diagnostics

(AG Diagnostik)

3.1. Question Il.1 Which classification, definition and nomenclature should be used for the
actinic keratosis classification?

(Frage II.1. Welche Klassifikation, Definition und Nomenklatur soll fiir die Einteilung der aktinischen Keratose angewendet werden?)
Beantwortung durch systematische Recherche

3.1.1. PICO

PICO scheme

Population Intervention Comparison Outcome/ Measures of interest

Patients with actinic keratosis no specific intervention no specific comparison Clinical or histopathologic

classification, scoring systems,
grading systems, scaling systems

© Leitlinienprogramm Onkologie | S3 Leitlinie Aktinische Keratose und Plattenepithelkarzinom der Haut | Version 2.0 | Dezember 2022

96



3.1. Question II.1 Which classification, definition and nomenclature should be used for the actinic keratosis classification?

3.1.2. Database, search strategy, number of results

Database Search strategy Date Number of results
1. Search

Medline ((actinic*[title] OR solar*[title]) AND 01 January 2021 439

keratos*[title]) AND
(classification[Title/Abstract] OR
class*[Title/Abstract] OR
scor*[Title/Abstract] OR
stag*[Title/Abstract] OR scal*[Title/Abstract]
OR assess*[Title/Abstract]) AND
(English[Language] OR

German[Language]) NOT "case report" NOT

"trial"
3.1.3. Selection criteria
Literature selection
Number of total results 439
Inclusion criteria Clinical or histopathological studies investigating any classification system for actinic keratosis
Exclusion criteria Specific interventions, case reports, trials investigating a specific intervention
Number of results after title and abstract screening 33
Number of full texts included 17
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3.1.4.

Study

Chen et al
2013

Evidence table

Aims

To assess the
reliability of
four different
methods used
to quantify
AKs and to
investigate
whether a
consensus
meeting
affects the
reliability.

Design

Single-blinded,
cross- sectional
study of 12
experienced
dermatologist raters
counting AKs on the
face and ears of nine
subjects before and
after a consensus
meeting

To compare the
degree of agreement
of (i) AK count of
discrete lesions >
0.25 cm (big), (ii) AK
count

of discrete lesions <

0.25 cm (small); (iii)
total count,
irrespective of size,
and (iv) the body
surface area
method

Population

N=12 board-certified
dermatologists

67% were women
Mean age: 47 years +

9

N=9 consecutive
subjects with
extensive AKs on
their face and ears
were invited to
participate in a
research kick-off
meeting for AK
assessment,

100% male

Outcomes

intraclass correlation
coefficient (ICC)
among raters for
pre- and post-
consensus
evaluations

Results

total count’
method had the
greatest ICC for
both pre- (0.18,
P=0.04) and post-
consensus (0.66,
P<

0.0001)
assessments.

Total count was
also the only pre-
consensus ICC for
which the null
hypothesis of no
association among
assessments was
rejected.

98
Comments and LoE
methodological
assessment
Small sample size 2

No histological
confirmation of
AK was obtained

Patients with AK to
be rated were only
male
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Study

Cockerell
2000

Aims

To propose
criteria for
grading
keratinocytic
intraepidermal
(malignant)
neoplasia.

Design

Modification of an
existing
classification system
based on a
literature review

0 expert
review/opinion

Population

Outcomes

Classification system

Results

Proposed criteria
for grading
keratinocytic
intraepidermal
(malignant)
neoplasia.

Grade [:

Clinical: Flat, pink
macule or patch on
solar-damaged
skin; background
mottling; no
roughness or
hyperkeratosis.

Histologic:
Focal atypia of
basal
keratinocytes
of

lower one third of
the epidermis.

Grade lI:

Clinical: Pink to red
papule or plaque
with rough,
hyperkeratotic
surface; variable
induration.
Histologic: Focal
atypia of
keratinocytes of at

Comments and
methodological
assessment

No validation with
real-world data of
the system

No inter-rater
reliability or
other measure
were
investigated

Only expert review
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Study

Aims

Design

Population

Outcomes

Results Comments and
methodological
assessment

least the lower
two thirds of the
epidermis; focal
hyperkeratosis,
alternating
orthokeratosis and
parakeratosis with
sparing of
acrotrichia and
acrosyringia;
prominent
acanthosis and
buds of
keratinocytes into
the upper papillary
dermis; may see
some involvement
of upper acrotrichia
and acrosyringia.

Grade llI:

Clinical: Red,
scaly indurated
plaques on sun-
damaged skin;
may be
pigmented.
Histologic:
Diffuse atypical
keratinocytic
proliferation
involving the full
thickness of the
epidermis
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Study

Cockerell et al
2005

Aims

To propose a
classification
for AK
analogous to
that used for
cervical
intraepithelial
neoplasia.

Design

Modification of an
existing
classification system
based on a
literature review

0 expert
review/opinion

Population

Outcomes

Classification system

Results

diffusely;
parakeratosis,
acanthosis,
papillomatosis,
the involvement
of adnexal
structures.

Criteria for grading
keratinocytic
intraepidermal
(malignant)
neoplasia.

Grade I:

Clinical: Flat, pink
macule or patch on
solar-damaged
skin; background
mottling; no
roughness or
hyperkeratosis.

Histologic: Focal
atypia of basal

keratinocytes of
lower one third
of the epidermis.

Grade lI:

Clinical: Pink to red

papule or plaque
with rough,

Comments and
methodological
assessment

No validation with
real-world data of
the system

No inter-rater
reliability or
other measure
were
investigated

Only expert review
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Study

Aims

Design

Population

Outcomes

Results Comments and
methodological
assessment

hyperkeratotic
surface; variable
induration.
Histologic: Focal
atypia of
keratinocytes of at
least the lower
two thirds of the
epidermis; focal
hyperkeratosis,
alternating
orthokeratosis and
parakeratosis with
sparing of
acrotrichia and
acrosyringia;
prominent
acanthosis and
buds of
keratinocytes into
the upper papillary
dermis; may see
some involvement
of upper acrotrichia
and acrosyringia.

Grade llI:

Clinical: Red, scaly
indurated plaques
on sun-damaged
skin; may be
pigmented.
Histologic: Diffuse
atypical
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Study

Dirschka et al
2017

Aims

To develop
and perform
an initial pilot
validation of a
new easy-to-
use
quantitative
tool for
assessing AK
severity on the
head.

Design

review of other
severity scoring
systems in
dermatology, in
particular the
psoriasis area and
severity index (PASI)

Initial validation was
performed by 13
physicians assessing
AK severity in 18 AK
patients and two
controls using a
physician global
assessment (PGA)
and AKASI.

To determine an
AKASI score, the
head was divided

Population

N=18 patients with AK
on the head [mean
age (range): 73 years
(60-80); 10 men and
eight women] and two
controls without AK
(62-year old man and
70-year-old woman)

N=13 physicians were
involved in the rating

Outcomes

AKASI & PGA scores

Correlation between
AKASI and PGA

(Pearson correlation
coefficient)

Results

keratinocytic
proliferation
involving the full
thickness of the
epidermis
diffusely;
parakeratosis,
acanthosis,
papillomatosis,
involvement of
adnexal
structures.

AKASI & PGA scores

mean (SD) PGA
score was 0.08
(0.27) for the
controls and 1.74
(0.80) for the
patients. The mean
(SD) AKASI score
was

0.11 (0.38) for the
controls and 4.75
(2.51) for the
patients

strong correlation
between AKASI and

Comments and
methodological
assessment

This work was
funded by
Centroderm GmbH.

An initial 30-min
training on AKASI
was provided,

and the physician
participants were
provided with a
handout containing
detailed instructions
on AKASI.

Small-medium
sample size of both
patients and
physicians.
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Study

Dréno et al
2017

Aims Design

into four regions
(scalp, forehead,
left/right cheek ear,
chin and nose). In
each region, the
percentage of the
area affected by AKs
was estimated, and
the severities of
three clinical signs
of AK were
assessed:
distribution,
erythema and
thickness.

To develop, Development:
WES, and initial draft of the
validate an AK- FAS was based
Actinic

o on a combination of
Keratosis Field

Olsen criteria for AK.

Population

The final AK-FAS was
tested separately on
face and scalp areas
(on 66 and 30

photographic cases,

Outcomes

Inter-rater
reproducibility

Results Comments and
methodological
assessment

PGA scores

(Pearson
correlation
coefficient:

0.86). AKASI was
able to discriminate
between different
PGA categories:
mean (SD) AKASI
increased from

2.88 (1.18) for
‘light’ to 5.33
(1.48) for
‘moderate’, 8.28
(1.89) for ‘severe’,
and 8.73 (3.03) for
‘very severe’ PGA
classification. The

coefficient of
variation

for AKASI scores
was

low and relatively
constant across all
PGA categories.

Validation of the
AK- FAS by
investigators

(with at least 1 h
between

assessments) to
Inter-rater
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Study

Aims

Assessment
Scale (AK- FAS)
based on
photographic
clinical cases.

Design

This draft was then
dynamically
modified in a face-
to-face meeting on
15 July 2016.

Validation:

108 standardized
photographs of
patients
representing the full
range of AK severity
were collected.

Six investigators
(involved in the
development) and 2
untrained
investigators
independently rated
each photograph
according to 3
criteria (AK-FAS
scale): AK area (total
skin area affected by
AK lesions),
hyperkeratosis and
sun damage.

Population

respectively) by 6
trained (testing) and 2
untrained
investigators
(validation).

Outcomes

Results

reproducibility:
For face and scalp
combined, the
inter- rater «
scores were 0.69,
0.71 and 0.51,
respectively
substantial
agreement for 2
criteria (AK area
and hyperkeratosis)
and moderate
agreement for the
third criteria (sun
damage)

Intra-rater
reproducibility:
good for all criteria
(AK area,
hyperkeratosis and
sun damage)
substantial
agreement range
for all investigators
for AK area, almost
perfect or
substantial
agreement range
for all but one of
the investigators
for hyperkeratosis
and moderate
agreement range

105
Comments and LoE
methodological
assessment

allow evaluation of
inter- and intra-rater
agreement.

The order of the
photographic cases
was randomly
Ch’nged in the
repeat assessment,
in order to minimize
grading by memory.
The investigators
had not previously
seen any of the
cases provided by
their colleagues and
were not allowed to
confer during the
assessment.

This study was
funded by LEO
Pharma.
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Study Aims Design Population Outcomes Results Comments and LoE
methodological
assessment

for the majority

of the investigators
for sun damage

Validation of the

AK- FAS by
untrained

investigators

k scores of 0.59,
0.54

and 0.38,
respectively, for AK
area,
hyperkeratosis and
sun damage,
indicating moderate
agreement (good
reproducibility) for
AK area and
hyperkeratosis, and
fair agreement for
sun damage; s
imilar results were
obtained for the
face and scalp
analysed separately

OValidation of the
AK-FAS showed
good
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Study

Fernandez-
Figueras et al
2015

Aims

To evaluate
the prevalence
of classic and
differentiated
pathways in
the
development
of cutaneous
iSCC.

Design

The epidermis
adjacent to and
overlying iSCC,
assumed to be
representative of
pre- existing lesions,
was histologically
studied in 196 skin
biopsy specimens
showing

iSCC by three

pathologists.

Population

N=196 skin biopsy
specimens showing
iSCC (79 women
and 117 men)
mean age:77.3
years (x10.1) Most
lesions (108 out of
196) were located
on the face.

selected biopsy
specimens was

19.30 mm [median,
17 mm %= 13.01 mm;
interquartile range
(IQR), 10.00-27.50
mm)]. The mean width
of iSCC areas was
9.05 mm (median, 7
mm; £7.17 mm:; IQR,
3.50-13.00 mm). The
anatomic level of

Outcomes

Features of the
epidermis overlying
iSCCs and at the
edge of iSCCs,
distributed according
to the degree of
involvement and the
presence of
ulceration (number of
cases and
corresponding

percentages of total)
Adnexal involvement
by atypical cells
(proliferative AK)
according to the
thickness of atypical
Ch’nges in the
epidermis overlying
iSCCs

Results

reproducibility for
AK area and
hyperkeratosis,
even for
dermatologists

untrained on use of

the scale.

AK I, AK Il and AK
1l

lesions overlying
iSCC were present
in 63.8%, 17.9%
and

18.4% of cases
respectively. The
corresponding
percentages in the
epidermis adjacent
to iSCC were
77.9%,

6.6% and 8.3%
respectively (stage

could not be
assessed

in 8.1% of cases).
Focal epidermal

ulceration
overlying

iSCC was seen in
32%

Comments and
methodological
assessment

Almirall has
provided financial
support for this
study but has not
participated in the
elaboration and
discussion of
results.

Baseline
characteristics
of

included
participants

were unbalanced.
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Study

Fernandez-
Figueras et al
2018

Aims

To
demonstrate
that follicular
extension of
an AK is
associated
with the depth
of invasion
(Breslow) of

Design

retrospective
histologic review of

Population

infiltration was Il in
two cases (1.0%), llI
in 14 cases (7.1%), IV
in 127 cases (64.8%),
and Vin 53 cases
(27.0%). The mean
maximum depth of
infiltration was 3.83
mm (median, 3.00
mm; £2.85 mm; IQR
2.00-5.00 mm).

mean diameter of the

N=193 biopsy
specimens

193 biopsy
specimens of iSCC
with an associated
AK by three
dermatopathologists

assessment of the
presence and depth

Outcomes

Follicular extension

Comments and
methodological
assessment

Results

of AK I, 28.6% of
AK

Il and 33.3% of AK
11

instances.

Adnexal
involvement

by atypical
keratinocytes

(proliferative AK)
was

present more
frequently in cases
with overlying AK |

(39/125, 31.2%)
than

with AK 11 (8/35,

22.9%) and AKII |
(5/36, 13.9%).

Follicular extension
was present in
25.9% of the cases
(50 cases), usually
extending into the
lower follicular
segment. . In 12 of
them, the atypia
reached the upper

all biopsy
than 3 mm and

in size and those
specimens with
poor architectural
preservation (i.e.
superficial or
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3.1. Question II.1 Which classification, definition and nomenclature should be used for the actinic keratosis classification?

Study

Aims

iSCC.

Design

of follicular extension
of atypical
keratinocytes in the
AK, using tumour
(Breslow) thickness
and the

follicular unit level

(infundibular,
isthmic

and subisthmic), as
well as iSCC being
present directly

adjacent to the
follicular basalis

Population

Outcomes

Results

portion of the
follicle
(infundibulum),
and in three of
them (25%), there
was evidence of
invasive squamous
cell carcinoma
(iSCC)

originated from
the

follicular basalis.
In 33

cases, the atypical
cells reached the

isthmic portion,
and in

21 of them
(63.6%),

iSCC originated
from

the follicular
basalis.

In five cases, the

atypical cells
reached

the isthmic portion
and in all of them

iSCC originated
from

Comments and
methodological
assessment

fragmented
specimens and
tumours with
extensive
exulceration) were
excluded
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3.1. Question II.1 Which classification, definition and nomenclature should be used for the actinic keratosis classification?

Study

lanhez et al
2013

Aims Design

To evaluate Cross-sectional
the actinic study: forty-three
keratoses patients were
counting by evaluated by four

raters (inter- and
intra-rater
assessment) on the
face and forearms.

various raters
and suggest
approaches to
increase the
reliability.
rating:
two board-certified

Population

N=43 patients
Age: 63.1 years

(range: 50-80 years)

25 females

mean actinic
keratoses counts
on the face and
forearms were 7.7
and 9.1

Outcomes

Inter-rater agreement
Intra-rater agreement

Comments and
methodological
assessment

Results

the follicular
basalis.

The iSCC was
present

directly adjacent to

the follicular
basalis in

58% of the cases
(29

cases), correlating

highly with the
depth

of follicular
extension

(infundibular:
3/12;

isthmic: 21/33;

subisthmic 5/5).
The overall All evaluators
agreement among
the raters for the
facial and forearm
actinic keratoses
was

0.74 and 0.77. The
intra-rater
assessment
showed high rates
of agreement for

counting AKs for
the study.
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3.1. Question II.1 Which classification, definition and nomenclature should be used for the actinic keratosis classification?

Study

Jiyad et al
2017

Aims

To provide a
detailed
evaluation of
the
consistency
of AK counts
on digital
photographs
with clinical
examination
in renal
transplant
recipients,
using defined
areas of skin.

Design Population

dermatologists and
two residents of
Dermatology

Skin sites of renal N=28 patients with

transplant 138 skin sites

recipients were

examined Mean age: 57 + 9

clinically and on years,

digital e

photographs by mglgq(aé?;)ty were

independent

dermatologically- mean =+ SD length of

trained examiners. time since
transplantation was 9
+ 7 years

number of AKs per
skin site ranged from
0 to 14 and overall

305 AKs were
diagnosed in total
across all skin sites

Outcomes

Specificity,
sensitivity, and
Kendall’s tau-b
correlation
coefficient were
calculated based on
exact photographic
AK counts as well as
counts with £ 1T AK

tolerance.

Comments and
methodological
assessment

Results

the face (ICC =
0.93) and forearms
(ICC = 0.83).

The intra-rater
agreement for 0-5,
6_

10 and 11-20
counted

lesions were: 0.66,
0.29 and 0.30.

When 138 skin sites Blinding was
with 305 clinical AK  performed
counts were

examined for total

count = 1 AK, the

sensitivity and

specificity of

photography was

95%

and 100%,
respectively.
There was a
significant positive
correlation
between AK
counts on
photographs and
clinical
examination (Tb =
0.537) and
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3.1. Question II.1 Which classification, definition and nomenclature should be used for the actinic keratosis classification?

Study

Rowert-
Huber et al
2007

Aims

To propose a
system that
classifies an
AK as an SCC,
in
conjunction
with an atypia
grading
system.

Design

Review based on
existing
classification
systems;
modification of the
existing system of
Cockerell

Expert opinion

Population Outcomes

mean + SD number of
AKs on any single
skin site was 2 + 3

Results

correlation was
even higher for
total count

+ 1 AK (Tb
=0.758).

Omoderate to
strong
concordance
between AK counts
on digital
photographs and
clinical
examination

The authors
recommend an AK
classification
system that
describes these
lesions as
squamous cell
carcinomas (SCCs),
using the
terminology ‘early
in situ SCC Type
AK I’, ‘early in situ
SCC type

AK II’ and ‘in situ
SCC type AK III’.

Comments and

methodological

assessment

No validation of the
system; only expert
opinion
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3.1. Question II.1 Which classification, definition and nomenclature should be used for the actinic keratosis classification?

Study

Schmitz et al
2018a

Aims

To determine
the
association
between
chronically UV-
induced
tumours such
as basal cell
carcinomas or
squamous cell
carcinomas
and AKASI.

Design

retrospective analysis
of patients who had
undergone
oncological surgery
due to UV- induced
tumours and who
were assessed for
AKASI and Physician’s
global assessment
(PGA) before surgery.

AKASI assessment
and PGA were
performed by one
investigator.

Statistical analysis of
the correlation
between AKASI, PGA
and invasive
carcinomas

Population

N=210 patients were
included

Median age: 77 years
(42-95)

66.2% were male

61.9%: FST Il
52.4%: history of
NMSC

N=626 lesions
Histological
evaluation revealed
AKs in 298 (46.9%),
BD in 88

(13.8%), SCC in 32

(5.0%), BCCin118
(18.6%) and other
tumours such as
seborrhoeic keratosis
in 104 (16.4%) cases

Outcomes

AKASI

PGA

Statistical
differences

Correlation
(Spearman)

Results

patients
exclusively
presenting AKs (n

106) showed a
median (range)
AKASI of 4.6 (0-
15.5) and PGA of
2.0 (0-4.0)

Patients with solely
noninvasive
tumours (n = 43)
such as AKs and
BD had a median
(range) AKASI of
5.0 (0.6-11.2).

Significantly higher
AKASI in patients
with SCC compared
to patients with
non- invasive
lesions like AK and
Bowen disease (BD)
(P=0.0275).

Spearman’s
coefficient of rank
correlation between
AKASI and PGA
indicates that these

Comments and
methodological
assessment

Large sample size;
retrospective
design

AKASI and PGA
have been
evaluated by only
one investigator
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3.1. Question II.1 Which classification, definition and nomenclature should be used for the actinic keratosis classification?

Study

Schmitz et al
2018b

Aims

To determine
whether there
is a
correlation
between the
commonly
used
histological
classification
scheme

for AK
lesions
proposed by
Rowert-
Huber and
basal
epidermal
growth
patterns of
AK.

To investigate
accompanying
factors such
as vascular
density,

Design

Retrospective
analysis of
histologically
confirmed AK lesions
occurring on the
head/face from

patients seen in
routine practice

Determination of
histological grade

(AK I-1l), basal
growth patterns of
atypical

keratinocytes
(crowding, budding
and papillary
sprouting) and
accompanying
parameters by two
investigators
independently from
each other.

Population

N=246 lesions were
included

Median age: 79 (56-
94) years
92.3% male

30.9% of lesions
located on the scalp

Outcomes

histological grade
(AK 1-111)

basal growth
patterns of atypical
keratinocytes

(crowding, budding
and papillary
sprouting)

accompanying
parameters

correlation of basal
growth patterns and
histological AK
grades

Comments and
methodological
assessment

Results

measures of AK
severity were
strongly correlated
(P<0.0001;r=
0.90;

95% Cl 0.865-
0.920).

Of the 246 lesions
included, 28.0%
were histologically
classified as AK I,
46.7% as AK

Il and 25.2% as
AK 111

Approximately
26.4% of the basal
growth patterns
were classified as
crowding (pro ),
49.6% as budding
(pro ll), 17.9% as
papillary sprouting
(pro 1) and 6.1%
without basal
directed growth.

No significant
correlation of the
histological AK Il
grading and
underlying growth
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3.1. Question II.1 Which classification, definition and nomenclature should be used for the actinic keratosis classification?

Study

Schmitz et al
2019a

Aims

inflammation
and
involvement
of adnexal
structures.

To investigate
a possible
relationship
between basal
growth
patterns of
AKs adjacent
to iSCC.

Design

Retrospective study

Histological
assessment of the
epidermis overlying
and adjacent to
iSCCs

Determination of the
histological grade
(AK I-1ll), basal
growth pattern (PRO

Population

N= 307 iSCC lesions
were included 73.6%
male

Median age: 81 (76-

86)

Tumour thickness
(mm), median: 1.9

(IQR 1.1-3.9)
59.6% of patients
with a history of more

Outcomes

histological grade
(AK I-1ll), basal
growth pattern (PRO
I-11l) and
accompanying
parameters

Results

patterns was
observed (P =
0.4666).

However, adnexal
structure
involvement (OR =
2.37; 95% ClI
1.21-4.65),
infiltration

(OR =2.53; 95% ClI
1.31-4.90) and

increased number
of vessels (OR =
2.56; 95% Cl
1.42-4.65)

were independent
positive predictive
markers for pro Il
and pro lll basal
growth patterns.

Among 307 lesions,
52.4% of AKs were
histologically
classified as AK
grade |, 38.1% as
AK Il and 6.8% as
AK Il (v2-test, P <
0.001). Only 2.6%
of

adjacent epidermal
samples did not

Comments and
methodological
assessment

adjacent and
overlying AKs

were assessed, but
the investigators
were not able to
evaluate the original
AK from which the
iSCC had
originated. Ch’nges
at the mutational
level most probably
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3.1. Question II.1 Which classification, definition and nomenclature should be used for the actinic keratosis classification?

Study

Aims

Design

I-111) and
accompanying
parameters such as

adnexal involvement.

Assessments were
performed by two
investigators
independently from
each other.

Population

than one iSCC

Most of the tumours
were well
differentiated (85.3%)
and invaded into the
reticular dermis
(75.9%)

Outcomes

Results

show any atypical
keratinocytes. The
epidermis adjacent
to iSCCs was
classified as having
a PRO | basal
growth pattern in
25.7%, PRO Il in
31.9% and PROIIl in
39.4% of cases.
Only 2.9% of AKs
showed no basal
growth (v2- test, P
< 0.001). In total
118 AKs (48.8%)
showed extension
into adnexal
structures.

These AKs were
graded as PRO | in
18.6% of cases,
PRO Il in 30.5%
and PRO Il in
50.8%. The
epidermis above
iSCCs could be
assessed only for
upwards- directed
growth and showed
no significant
differences in the
three AK grades (P
=0.42).

Comments and
methodological
assessment

lead to the final
progression of this
distinct subtype of
AK.
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3.1. Question II.1 Which classification, definition and nomenclature should be used for the actinic keratosis classification?

Study

Schmitz et al
2019b

Aims

To compare
the inter-
rater
reliability of
the
established
classification
of upwards
directed
growth of AKs
(AK I-

Ill) and the
recently
established
classification
of basal
growth
pattern of
AKs

(PRO I-11I).

Design

Retrospective study

Histological images
of 54 AKs were
classified by 21
independent
dermatopathologists
with regard to basal
proliferation (PRO I-
Ill), histological grade
(AK I-11I) and

assumed risk of
progression into
invasive carcinoma.

Population

N=54 AKs

Raters: 21 expert
dermatopathologists,
thereof 12
dermatologists
(57.1%) and nine

pathologists (42.9%)
mean age: 43.4
(£9.6) years and a
mean experience in

dermatopathology of
10.9 (+£8.6) years

Outcomes

Classification of AK
images with regard
to basal proliferation
(PRO I-111),
histological grade
(AK I-1ll) and
assumed risk of
progression into
invasive carcinoma

Inter-rater reliability

Results

16.7% of AK (9/54)

were classified as
AK |, 66.7%
(36/54) as AK I,
and 16.7%
(9/54) as AK IlI.
With regards to
basal growth
pattern, 25.9%
(14/54) were
classified as PRO I,
42.6% (23/54) as
PRO

Il, and 31.5% (17/
54) as PRO IIl. We
observed a highly

significant inter-
rater

reliability for PRO-
grading (P <
0.001)

which was higher
than

for AK-grading
(Kendall’s W
coefficient: AK =
0.488 vs. PRO =
0.793). We found
substantial

Comments and
methodological
assessment
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3.1. Question II.1 Which classification, definition and nomenclature should be used for the actinic keratosis classification?

Study

Schmitz et al
2016

Aims

Determine
whether there
is a
correlation
between the
commonly
used clinical
classification
scheme for
AK lesions
proposed by
Olsen et al.
with that of
the
histological
classification

Design

Retrospective
analysis

One AK lesion from
patients in three
pivotal clinical
studies and routine
practice was
assessed clinically
and histologically. A
match in grading was
defined as Olsen
grade 1 being
classified
histologically as AK I,

Population

N=892 patients
Mean age: 71.6+7.3
83.4% male

64.0% of lesions
located on
face/forehead

Outcomes

Classification  of
AK according to
Olsen and Rowert-
Huber

correlation between
clinical and
histological
classification

Results Comments and
methodological
assessment

agreement

for assumed

progression risk
for

AKs with
worsening

basal proliferation

= 0.759) compared
to

moderate
agreement

(k =0.563) for

different AK-
gradings.

29.0% of lesions -
were classified as
Olsen grade 1,

59.6% as Olsen

grade 2 and 11.3%

as Olsen grade 3;
19.2% were
histologically
classified as AK I,
69.6% as AK

Iland 11.2% as
AK 111

Only 480 lesions
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3.1. Question II.1 Which classification, definition and nomenclature should be used for the actinic keratosis classification?

Study

Sinnya et al
2015

Aims

system
developed by
Roewert-
Huber et al.

To compare
the inter-
observer
agreement
between
trained
observers for
AK counts
based on
photographs
compared
with clinical
AK counts.

Design

Olsen grade 2 as AK
Il and Olsen grade 3
as AK III.

Patient  population
for this study came
from three

randomized

clinical trials (ALA-
AK- CT002, ALA-AK-
CT003 and ALA-AK-
CT007)

and routine

clinical practice.

Clinical AK counting
was carried out in 2
sessions by 4
dermatologically
trained clinicians
with 6 months or
more of
dermatological
experience and a
senior consultant
dermatologist with
over 25 years of
experience, whose
counts served as
practical reference

Population

N=6 patients (n=3
immunocompetent,
n=3 OTRs)

84% male

Mean age: 60
years+15

Outcomes

Agreement of
AK counts:
interclass and
intraclass
correlation
coefficients (ICC)

Comments and
methodological
assessment

Results

(53.8%) had a
matching clinical
and histological
classification. Of
these matches,
most were ‘Olsen
grade 2 = AK II’
(83.1%).

The Spearman’s
rank correlation
coefficient for
clinical and
histological
classification was
r=0.0499
(P=0.137).

ICC for agreement
across 5 observers
for the
photographic AK

counts was 0.63 was the

(95% assessments of the
senior consultant

Cl 0.48-0.78)

compared with

0.79

(95% Cl 0.68-0.88)

for clinical counts

ICC for agreement
between
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3.1. Question II.1 Which classification, definition and nomenclature should be used for the actinic keratosis classification?

Study

Yantsos et al
1999

Aims Design

standard.

The observers
repeated counting
from the same
photographic
images, 2 weeks
later.

To propose a Expert
classification review/opinion
system for

AK.

Population

Outcomes

Classification system

Results

photographic AK
counts and clinical

counts ranged from

0.66 (95% Cl 0.48-
0.81) to 0.84 (95%
Cl

0.73-0.91) across
the
5 observers

interclass
correlation
coefficient for
agreement between

AK counts based on

the same
photographs but
counted on 2
separate occasions
ranged from 0.86
to 0.99

Criteria for
Grading KIN

Grade I:

Clinical:
Undetectable or
fiat, pink macule or
patch on solar
damaged skin;
background

Comments and
methodological
assessment

No validation of the
system with real-
world data or
assessment of inter-
rater reliability

Only expert opinion
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3.1. Question II.1 Which classification, definition and nomenclature should be used for the actinic keratosis classification? 121

Study Aims Design Population Outcomes Results Comments and LoE
methodological
assessment

mottling; no
roughness or
hyperkeratosis.

Histological: Focal
atypia of basal
keratinocytes of
lower one-third of
the epidermis.

Grade lla:

Clinical: Pink to
red papule or
plaque with rough,
hyperkeratotic
surface; minimal
induration.

Histological: Focal
atypia of
keratinocytes of
the lower two
thirds of the
epidermis;
alternating orfho
and parakeratosis
with sparing of
acrotrichia and
acrotrichia.

Grade llb:
Clinical: Similar to
lla but more
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3.1. Question II.1 Which classification, definition and nomenclature should be used for the actinic keratosis classification?

Study

Aims

Design

Population

Outcomes

Results Comments and
methodological
assessment

induration, more
hyperkeratosis
and/or more
erythema; all KIN
lesions (other than
KIN 1ll) on lip and
conjunctiva.

Histological: Focal
atypia of
keratinocytes

of at least the
lower two-thirds
of the

epidermis; focal
hyperkeratosis,
often greater than
Ila; one or more
additional features
such as
acantholysis, the
involvement of
adnexal structures,
prominent
acanthosis and
buds of
keratinocytes into
the upper papillary
dermis present.

Grade llI:

Clinical: Red, scaly
indurated plaques
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3.1. Question II.1 Which classification, definition and nomenclature should be used for the actinic keratosis classification?

Study

3.1.5.

Author, year

Aims Design Population

Full texts not included with reasons

Reason for exclusion (n=16)

Anwar et al 2004: narrative review

Outcomes

Results Comments and
methodological
assessment

on sun-damaged
skin; may be
pigmented; seen
on other sites such
as mucosa in
Bowenoid
papulosis and
erythroplasia of
Queyrat; non sun-
damaged skin in
squamous cell
carcinoma in situ
induced by arsenic.
Histological:
Diffuse atypical
keratinocytic
proliferation
involving the full
thickness of the
epidermis;
parakeratosis,
acanthosis,
papillomatosis,
involvement of
adnexal structures.
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3.1. Question II.1 Which classification, definition and nomenclature should be used for the actinic keratosis classification?

Author, year

Bakshi et al 2020:

Ehrig et al 2006
Epstein 20014

Fernandez-Figueras et al
2017

Giuffre et al 2008
Heerfordt et al 2016
Jiyad et al 2017

Lee et al 2020

Queen et al 2020
Rongioletti 2019
Schmeusser et al 2020

Schmitz et al 2018a

Schmitz et al 2018b

Tokez et al 2020

Zalaudek et al 2014
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does not match review question

does not match pico
review

review

experimental design

does not match pico

does not match review question
does not match review question
does not match review question
commentary

no classification

now additional classification; does not match review question

Intervention-specific analysis

does not match review question

review, no additional data
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3.2. Question I1.2-2: How is actinic cheilitis defined and how should it be classified? 125

3.2.

3.2.1.
PICO scheme

Population

Literature
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Cockerell CJ. Histopathology of incipient intraepidermal squamous cell carcinoma ("actinic keratosis"). ] Am Acad Dermatol 2000;42(1 Pt 2):11-7. doi: 10.1067/mjd.2000.103344
[published Online First: 1999/12/22]
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Question Il.2-2: How is actinic cheilitis defined and how should it be classified?

(Wie ist die Definition und Klassifikation der Cheilitis actinica?) De-novo-Recherche

PICO

Intervention Comparison Outcomes/ Measures of interest
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3.2. Question I.2-2: How is actinic cheilitis defined and how should it be classified?

PICO scheme

Patients with actinic cheilitis

3.2.2. Database, search
Database

1. Search

Medline

3.2.3. Selection criteria

Literature selection

Number of total results

no specific intervention no specific comparison

strategy, number of results

Search strategy Date

((actinic*[title] OR solar*[title]) AND
(cheilitis[title] OR cheilosis[title] OR
cheil*[title])) AND (defin*[title] OR
classification[Title/Abstract] OR
class*[Title/Abstract] OR
scor*[Title/Abstract] OR
stag*[Title/Abstract] OR
scal*[Title/Abstract] OR
assess*[Title/Abstract]) AND
(English[Language] OR
German[Language]) NOT "case
report” NOT "trial"

5th january 2021

126

Clinical or histopathologic
classification, scoring systems,
grading systems, scaling systems

Number of results

61

61
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3.2. Question I1.2-2: How is actinic cheilitis defined and how should it be classified?

Literature selection

Inclusion criteria

Exclusion criteria

Clinical or histopathological studies investigating any classification system for actinic cheilitis

Specific interventions, case reports, trials investigating a specific intervention

Number of results after title and abstract screening

Number of full texts included

3.2.4. Evidence table

Study Aims

Camara et To evaluate

al 2016 comparatively the
influence of

histopathological
features on epithelial
dysplasia (ED) and the
effectiveness in usage
of WHO and binary
grading systems in
actinic cheilitis (AC).

Design

Cytological and
architectural
alterations
established by WHO
for ED were evaluated
in 107 cases of AC.

Epithelial dysplasia
was graded using
WHO (no, mild,
moderate, and severe
ED) and binary
systems (low risk and
high risk for
malignant
transformation).

Population Outcomes

Lower lip biopsies
from 107 cases of
AC were retrieved
from

Universidade
Federal
Fluminense.

presence and grade
of ED

Sample was
composed of 60
males (56.1%)

and 47 females
(43.9%) with ages

ranging from 21
to 86 years (mean
of 59 years).

Results

Most cases were
classified as mild
ED (44.5%) in the
WHO system and as
low risk for
malignant
transformation
(64.5%) in the
binary system.
There was a positive
correlation between
WHO and binary
systems (k = 0.33; P
< 0.0002).

Loss of basal cell
polarity (P < 0.001)
was associated

Comments

and
methodologica
| assessment

No calibration
exercises were
attempted by

the evaluators.

Unclear whether
blinding was
performed.
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3.2. Question I1.2-2: How is actinic cheilitis defined and how should it be classified?

Study

Cavalcant
e etal
2008

Aims

To analyze the
clinical and
histological features
of actinic cheilitis
(AQ).

Design

The comparisons
were performed
using kappa, chi-
square, and phi
coefficient tests (P <
0.05).

Clinical evaluation
of 29 patients with
AC, incisional
biopsies for
confirmation of
clinical diagnosis.

Histological features
were analyzed, and

Population Outcomes

There are only

light-skinned

types (phototypes

1, Il, or llI)

N=29 Histological features
patlenots Classification of
72.41% dysplasia (mild,
male,

moderate, severe)

75.86% were over

Associations with

age 40 years
9 i’ baseline

93.10% were

Comments

and
methodologica
| assessment

Results

with severity of ED
grade in the WHO
system.
Anisonucleosis (P <
0.0001), nuclear
pleomorphism (P <
0.0001),
anisocytosis (P =
0.03), cell
pleomorphism (P =
0.002) increased
nuclear/cytoplasm
ratio (P < 0.0001),
increased nuclear
size (P < 0.0001),
increased number
of mitotic figures
(P=0.0006), and

dyskeratosis (P =
0.008) were
associated with
severity of ED
grade in the binary
system.

Unclear whether
blinding was
performed.

Clinical findings:

Dryness (100%),

atrophy (72.41%),

scaly lesions
(65.52%), swelling
of
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3.2. Question I.2-2: How is actinic cheilitis defined and how should it be classified?

Study

Aims

Design Population
dysplasia was white
classified as mild, 72.41%

moderate, or severe.  \vare
The x2 test was used nonsmoker
for the following s
variables: gender,

age, race, and

smoking habits. The

degree of dysplasia

was related to these
variables (Fisher’s

test) to test for
independence

between them
(P<0.05).

Outcomes

demographic
features

Results Comments
and
methodologica
| assessment

the lip (62.07%),
erythema (58.62%),

ulceration
(58.62%), blurred
demarcation
between the lip
vermilion border
and the skin (58-
62%), marked folds
along with the lip
vermilion (48.28%),
white spots or
plaque (41.3%)s,
crusts (34.48%),
blotchy areas
(27.59%), and
areas

of pallor (17.24%).
Histological

findings:

Dysplasia (100%),
Elastosis (100%),

inflammatory
infiltrate (100%),

vasodilatation
(100%),
Hyperplasia and/or
acanthosis
(86.21%),
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Study

Pilati et al
2008

Aims

To determine the
histopathologic
findings in actinic
cheilitis (AC) and lip
squamous cell

Design

Histopathologic
features were
evaluated according
to the World Health
Organization

Population

N= 58 cases of AC

Outcomes

Histological features
according to the
WHO classification
and binary system
classification

Comments

and
methodologica
| assessment

Results

hyperparakeratosis
(58.62%),

hyperorthokeratosi
s (55.17%),
epithelial

atrophy (55.17%),

granulosis
(37.92%,
hypergranulosis
(37.93%),

parakeratosis
(17.24%),

orthokeratosis
(3.45%) Dysplasia
was mild in 10.34%
of the patients,
moderate in
27.59%, and severe
in 62.07%.

Gender, age, race,
or smoking habits
were not related to
the degree of
dysplasia in the
sample.

Unclear whether
blinding was
performed.

presence of
dyskeratosis and
keratin pearls was
found to be
strongly associated
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Study

Poitevin
etal 2017

Aims

carcinomas (LSCC) to
attempt to predict the
evolution from AC to
LSCC based on the
comparison of two
dysplasia
classification
systems.

To make a
proposition of a
clinical score to
actinic cheilitis
(Grade | starting from
dryness of vermilion

to endured ulcers
representing
Grade

IV) and to assess its

Design

classification of
dysplasia and binary
system of

classification. Also, in

LSCC, pattern, stage
of invasion, and
degree of
keratinization were
evaluated. A total of
58 cases of AC and
70 cases of LSCC
were studied, and
data correlation was
performed using
statistical analysis.

Fifty subjects were
assessed

Obtained data were
analyzed by means
of

descriptive statistics
and by Kappa test to
assess the
interexaminer and

Population

N=35
patients 20
men and 15

women, 32
Caucasians, 2
mixed

ethnicities
and 1 black.

28 were farmers, 2

Outcomes

interexaminer and
the clinical Golden-
Pattern concordance

Results

with severe
dysplasia and could
represent higher
proximity between

the severe dysplasia

in AC

Ch’nges related to
the nuclei, such as
hyperchromasia,
nuclear
pleomorphism,
anisonucleosis,
increase in the
number and size of
nucleoli, increased
number of mitoses,
and atypical
mitoses, indicate
progression in
dysplasia spectrum

During calibration,
15 patients were
examined three
times a week by
each examiner (4)
until

Kappa test
observed k= 0.8 or
more. In the main
experiment, the

Comments

and
methodologica
| assessment

Calibration: four
examiners studied
and discussed it
before its
application. The
examiners were

composed of two
professors of oral
medicine, one

student finishing
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3.2. Question I.2-2: How is actinic cheilitis defined and how should it be classified?

Study

Aims

reproducibility.

Design

the clinical Golden-
Pattern concordance
(95% CI).

AC Grade I. Dryness
and desquamation on
the vermilion of lips.
AC Grade II. Atrophy
on the vermilion’s
border, presenting
soft superficies and
pallid areas with
eruptions. Blurred
limit between the
lip’s vermilion border
and the skin, or a
dark line demarking
that limit can be
seen. This melanotic
line should be
different from
ephelides or other
pigmented lesions.
AC Grade lll. Rough
and squamous areas
on the drier parts of
the vermilion and
hyperkeratotic areas,
especially when they
spread to the wet
lip’s mucosa (border
between mucosa and
semimucosa).

Population

were business
people, 2 were
homemakers and 3
were students

average age of
46.12 (18-74)
years

Outcomes

Results

inter-examiner
concordance was
classified between
good (k= 0.779;
P00.05) and very
good (k= 0.925;
P00.05) from the 35
examined subjects.
With the Golden-
Pattern, it was
considered very
good (k= 0.812;
P00.05 to k=
0.925; Po0.05).

Comments

and
methodologica
| assessment

dental School and
one dentist with 2
years of general

dentistry practice.

The study was
conducted in
Brazil.
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Study

Santana
et al 2020

Aims

To summarize the
results of published
studies on
immunohistochemic
al biomarkers in lip
carcinogenesis, to
evaluate if there is a
marker that can
distinguish the
different histological
grades of AC.

Design

AC Grade V.
Ulceration present in
one or more sites of

the lip’s vermillion or

Leukoplakia, mainly
in

more traumatic
places, due to the
history of pipe or
cigarettes
consumption. These
lesions could
suggest that a
malignization
process would be in
progress, especially
when they are
accompanied by
endured areas on
palpation.

Systematic review of
retrospective studies
that investigated
immunohistochemic
al biomarkers in AC
defined on
standardised
histological
assessment

Systematic literature

Population

N=27
retrospective
studies were
included in the
systematic review
and n=3 in the
meta-analysis

number of AC
cases in each
study varied from

Outcomes

type of histological
grading performed;
immunohistochemic
al biomarkers that
were analyzed;
expression of
biomarkers in each
subgroup

Results

Among the studied
biomarkers, the
ones that were
most investigated
were DNA repair
proteins, with 12
antibodies
assessed. The
inflammatory
markers were the
second most
assessed group.

133
Comments Lo
and E
methodologica
| assessment

Most studies had a 2
high risk of bias.

Studies from Brazil
were
overrepresented.

High
heterogeneity
among studies.
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3.2. Question I1.2-2: How is actinic cheilitis defined and how should it be classified?

Study

Aims

Design Population Outcomes

search in 5 databases 10to 70
until 25 April 2017:

PubMed, Scopus, Web

of Science,

ScienceDirect and

Scielo

Partial grey literature
search was
conducted as well.

Meta-analysis of
protein Ki-67

Qualitative appraisal
using the Critical

Appraisal Tools
from SUMARI.

134
Results Comments Lo
and E
methodologica
| assessment

Other groups of
proteins were also
analyzed, including
apoptosis markers,
metalloproteins,
cell cycle markers,
growth factors,
neural and

muscle markers:

The proliferation
marker Ki-67 was
the most studied
biomarker and we
observed, through
meta-analysis, that
it was differently
expressed between

AC
and lip cancer, but
not in AC

subgroups. Ki- 67
mean expression
was similar in
control groups and
was higher in LSCC
than in AC.

N=5 articles used
the binary
classification
system
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3.3. Question 1.2 Which classification, definition and nomenclature should be used for the squamous cell carcinoma classification? 135

3.2.5. Full texts not included with reasons

Author, year Reason for exclusion (n=4)

Dancyger et al 2018 study does not match review question/PICO
Fontes et al 2009 experimental design

Menta Simonsen et al 2007 surgery was included as interventio

Santana et al 2020 experimental design

3.2.6. Literature

Camara PR, Dutra SN, Takahama Junior A, et al. A comparative study using WHO and binary oral epithelial dysplasia grading systems in actinic cheilitis. Oral Dis 2016;22(6):52 3-9. doi:
10.1111/0di.12484 [published Online First: 2016/03/31]

Cavalcante AS, Anbinder AL, Carvalho YR. Actinic cheilitis: clinical and histological features. J Oral Maxillofac Surg 2008;66(3):498-503. doi: 10.1016/j.joms.2006.09.016 [published

Online First: 2008/02/19] Pilati S, Bianco BC, Vieira D, et al. Histopathologic features in actinic cheilitis by the comparison of grading dysplasia systems. Oral Dis 2017;23(2):219-24.
doi: 10.1111/0di.12597 [published Online First: 2016/10/21]

Poitevin NA, Rodrigues MS, Weigert KL, et al. Actinic cheilitis: proposition and reproducibility of a clinical criterion. BDJ Open 2017;3:17016. doi: 10.1038/bdjopen.2017.16 [published
Online First: 2018/04/03] Santana T, Matuck B, Tenério JR, et al. Can immunohistochemical biomarkers distinguish epithelial dysplasia degrees in actinic cheilitis? A systematic review
and meta-analysis. Med Oral Patol Oral Cir Bucal 2020;25(1):e106-e16. doi: 10.4317/medoral.23223 [published Online First: 2019/12/28]

3.3. Question 1.2 Which classification, definition and nomenclature should be used for the
squamous cell carcinoma classification?

(Frage I1.2. Welche Klassifikation, Definition und Nomenklatur soll fiir die Einteilung des Plattenepithelkarzinoms angewendet werden?)
Beantwortung durch Expertkonsens

3.4. Question I1.3. How should field cancerization be defined? Terminology definition?

(Frage 11.3. Wie definiert sich die Feldkanzerisierung (Definition der Begrifflichkeiten)?) Beantwortung durch Leitlinienadaptation
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3.5. Question 11.4. Which non-invasive diagnostic tools/procedures are suitable for actinic
keratosis and squamous cell carcinoma diagnosis?

(Frage I1.4. Welche nicht-invasiven diagnostischen Verfahren sind geeignet, die Diagnose von AK und PEK zu stellen?)

Beantwortung durch systematische Recherche

3.5.1. PICO
PICO - Scheme
Population Intervention Comparison Outcome
Patients with actinic keratosis and/or  Diagnosis with non-invasive normal skin, skin conditions other Accuracy indicated by quantitave
cutaneous SCC techniques than AKs or cSCC measures (sensitivity, specificity,
positive and negative predictive
value, odds ratios, percent counts)
comparison with histopathology as
gold standard
3.5.2. Database, search strategy, number of results
Database Search strategy Date Number
of results
1. Search
Medline (keratos*[Title] AND (solar[Title] OR actinic[Title])) OR (squamous[Title] AND 12" January 512
(skin[Title] OR cutaneous(Title])) AND diagnos*[Title/Abstract] NOT “case report” 2017 (initial
AND (English[Language] OR German[Language]) search)
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Database

Remarks and notes: -

3.5.3. Selection criteria
Literature selection

Number of total results

Inclusion criteria

Exclusion criteria

Search strategy

Date

Update 17
May 2017

524

137

Number
of results

524

Comparative trials (randomized, non-randomized), observational trials, cross-sectional trials, sample size of
investigated patients n>10, quantitative outcomes measures

Case reports, case series, narrative reviews, sample size n<10, qualitative reports without quantified accuracy

measures, experimental studies

Number of results after abstract searching

Number of full texts reviewed

3.5.4. Evidence table
Study Aims Design
Akay et al To investigate  Prospective,
2010 the frequency  single-centre

Population Outcomes

n=80 patients (50 Distribution and
men, mean age: frequency of

Results

Essential dermatoscopic
features in facial AKs and

45

24

Comments

Lack of
information
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3.5. Question 1l.4. Which non-invasive diagnostic tools/procedures are suitable for actinic keratosis and squamous cell carcinoma diagnosis?

Study

Boone et al
2015

Aims Design
of study
dermatoscopic

findings

suggestive of
lentigo maligna
/lentigo
maligna
melanoma
(LMM) in the
other facial
pigmented skin
lesions (FPSL)
and to assess
the
distinguishing
dermoscopic
criteria of
pigmented
actinic
keratoses (PAK)
and LM.

Cross sectional
study to model an
algorithm

To design an
algorithm for
AK
classification
with high-
definition
optical
coherence
tomography

Population

66years,
range=22-89
years)

n=89 FPSL were
evaluated with
conventional
dermoscopy

PAK: n=67,
LM/LMM: n=20
lichen planus-like
keratosis (LPLK):
n=2

N=53
histopathologicall
y confirmed
lesions (37 AKS,
16 SCCcs) from
25 men and 28
women. Skin
types I-lll,

mean age=65.5

Outcomes

dermatoscopic criteria

in the sample

Parameters to
discriminate SCC/AK
from normal skin

Sensitivity (Se),
specificity (Sp), phi-
coefficient (Phi)

Results

their frequency in the
sample:

slate-grey dots (70%);
annular-granular pattern
(39%); rhnomboidal structures
(36%); pseudonetwork (36%);
black globules

(34%); slate-grey globules
(33%); black dots (30%);
asymmetrical pigmented
follicular openings (25%);
hyperpigmented rim of
follicular openings (21%);
slate-grey areas (18%);
streaks (3%)

Presence of brown to grey
pseudonetwork: highly
specific (90%) for PAK
(p=0.028)

Discrimination of SCC from
AK and normal skin:
Absence of dermo-epidermal
junction (Phi=0.84),
Se=100%, Sp=94%

Discriminate AK from
normal skin:
Presence of disarranged

138

Comments LoE

regarding
observers’ blinding

Conclusion:
Histopathology still
remains the gold
standard for
correct diagnosis.

Severe (>300 pm) 2
hyperkeratotic AKs
not included:
selection bias

likely
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3.5. Question 1l.4. Which non-invasive diagnostic tools/procedures are suitable for actinic keratosis and squamous cell carcinoma diagnosis?

Study

Di Carlo et
al 2014

Aims

(HD-OCT) that
could (i)
distinguish SCC
from AK

and normal
skin, (ii)
differentiate AK
from normal
skin and (iii)
discriminate
AKs with
adnexal
involvement
from those
without.

To examine, by
means of video
thermography
(VTG) and
dermoscopy,
the head and
trunk regions of
chronic sun-
exposed
individuals
showing clinical
lesions
suspected to be
AK or BCC, in
order: (i) to

Design

Single centre,
prospective,
diagnostic study

Population

years (range 38-
93)

Reference= 53
images of healthy
skin; matching
according to age,
skin type,
anatomic site

n=36 participants
with 145 lesions
(48 were BCC, 87
were AK)

12 women

Mean age: 64.3
years, range: 55-
75

All participants:
history of
prolonged sun
exposure

Outcomes

Sensitivity (Se)

Presence of
characteristic patterns
for BCC/AK

Results

epidermal architecture
(Phi=1, Se=100%, Sp=100%)
and atypical honeycomb
pattern (Phi=1, Se=100%,
Sp=100%)

VTG showed the presence of
a hyperthermic pattern in all
AK cases, in all BCC cases a
hypothermic pattern was
present.

Dermoscopy AK:

Se=74% (65/87)

22% were undiagnosed: false
negative result

Main dermoscopic criteria
for AK: strawberry

pattern, with a red
pseudonetwork pattern, and

Comments

Small sample size

Moderate
interobserver

agreement (k=0.4-

0.6in5 of 7
criteria)
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Study

Friis et al
2017

Aims

evaluate the
diagnostic
accuracy of
VTG; and (ii) to
compare the
validity of each
of these two
methods as
diagnostic tool
for the
clinicians.

To investigate
the current
existing optical
coherence
tomography
(OCT) features
of AK, including
both
conventional
OCT and high
definition -OCT
(HD-OCT)
studies.

Design

Systematic review
was perfomed in
PubMed, Medline,
EMBASE,
Chochrane and
Svemed.

of AK lesions: 4-

Population Outcomes

n=21 studies were Morphological
included characteristics of AKs
range of number described in the
studies

113

Results

keratotic hair follicles

Conventional OCT (cross-
sectional images):

-disruption of layers
consistent with absence of
normal layered architecture
in the skin (16/16 studies)
-thickened epidermis (14/16
studies)

-white (hyperreflective)
streaks and dots (11/16)

HD-OCT:

-disarranged epidermis
(cross-sectional images)
along with an atypical
honeycomb pattern (en-face
images) (5/5 studies)

140

Comments LoE

Many of the 2
included studies

are small with less
than 20 AKs

No bias
assessment of the
individual studies
reported

No information
about the design
of the included
studies provided

No information
regarding the
data/information
extraction process
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Study

Horn et al
2008

Aims

To validate the
diagnostic
confocal
examination of
AKs.

Design

Prospective,
observer-blinded,
single centre,
intrapatient study

Population

N=30 AKs among
26 patients

17 males, 13
females

Mean age: 79.7
years, range: 68-
92

30 skin fields
from the
contralateral side
served as
controls.

Outcomes

Sensitivity (Se)
Specificity (Sp)
Positive predictive
value (PPV) of the
observers
Negative predictive
value (NPV) of the

observers

Frequency of each

Results

-well-demarcated dermo-
epithelial junction (cross-
sectional images) (3/5
studies)

Dermatooncologists
Se=93.34%, Sp=88.34%,
PPV=88.94%, NPV=93.15%
Dermatopathologist
Se=88.34%, Sp=66.67%,
PPV=72.35%, NPV=87.04%
All 4 observers:
Se=90.84%

Sp=77.50%

PPV=80.65%

NPV=89%

Frequency of each confocal

confocal feature in the feature:

Comments

of the 21 included
studies

records in this
review that are
also available in

the evidence table:

Boone et al. 2015
Maier et al. 2013
Markowitz et al.
2016

Marneffe et al.
2016

Schuh et al. 2016
Olsen et al. 2016

Small sample size

Moderate
interobserver

agreement (k=0.4-

0.6in5 of 7
criteria)
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Study

Huerta-
Brogeras et
al 2012

Aims

To estimate the
sensitivity (Se),
specificity (Sp),
positive
predictive value
(PPV), negative
predictive value
(NPV), positive
likelihood ratio

© Leitlinienprogramm Onkologie | S3 Leitlinie Aktinische Keratose und Plattenepithelkarzinom der Haut | Version 2.0 | Dezember 2022

Design

Prospective,
diagnostic
validation study

Independent
blinded
comparison by
expert
dermoscopist.

Population Outcomes

15 AKs were
histpathologically
confirmed, 15
AKs were
diagnosed
according to
clinical and
conventional
dermoscopic
criteria.

sample

n=178 patients Concordance

with 178 (dermoscopy results

confirmed lesions and histopathological
findings)

64.6% men, mean

age: 67 years

(range 37-9)

sensitivity, specificity,
LR+, LR- of
dermoscopy

Results Comments

AK vs normal skin:
-inhomogenous, irregular
stratum coneum: 86.67% vs
26.67%

-irregular honeycomb
pattern of keratinocytes:
80% vs 26.67%

-loss of regular stratification
of epidermal layers: 86.67%
vs 26.67%

-dyskeratotic areas: 90% vs
40%

-different size and shape of
the nuclei of keratinocytes:
76.67% vs 26.67%
-irregular borders of
keratinocytes: 86.67% vs
13.34%

-irregular intercellular
keratinocyte connections:
63.34% vs 10%

Concordance: K=0.917 Lack of

interobserver
reliability (only one

Se=98.7%
Sp=95.0%
PPV=99.4%
NPV=90.5%
LR+=19.74
LR-=0.01 by

observer)

Study was

a grant from the

supported in part

LoE
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Study

Jiyad et al
2016

Aims

(LR+), or
negative
likelihood ratio
(LR-) of
dermoscopy as
a real-time non-
invasive
diagnostic
imaging
technique for
AK.

To examine
accuracy of AK
counts on
digital
photographs
when compared
with clinical
examination
counts.

Design Population

Histopathological
diagnoses were
used as gold
standard

n=138 skin sites
with 305 clinical
AK counts among
28 RTRs (STAR
cohort), majority
male, mean age
57 years*9

Nested diagnostic
study

Observer of
digital images was
blinded to results
of clinical
examination.

Outcomes

sensitivity and
specificity of a
diagnostic algorithm

Number of AKs
identified within pre-
defined skin sites on
digital photographs
compared to number
of AKs identified on
clinical examination.

Sensitivity (Se)
Specificity (Sp)

Kendall’s tau-b
correlation coefficient
(Tb) based on exact
photographic AK
counts as well as
counts with + 1 AK
tolerance

Results

Diagnostic algorithm that
combined follicular
openings and erythematous
pseudonetwork: sensitivity:
95.6%, specificity: 95.0%

Sensitivity of detecting AK
on digital photographs
(given min. 1 AK clinically)
was 88%

and increased to 95% with
tolerance of + 1 AK.

Specificity of digital
photographs for not
identifying AK where no AK
was present on clinical
examination was 65%, and
100% with £1 AK tolerance.

Significant positive
correlation between AK
counts on photographs and
clinical examination:
Tbh=0.537. With tolerance by

143

Comments LoE

Carlos Il Health
Institute

Research Fund for
Research in Health
Technology and
by the Mutua
Madrilen
Foundation for
Medical Research.

Observers had 2
different degrees
of experience.

P-values for the
correlation
according to skin
sites missing:
selective reporting
bias likely

Lack of inter-rater
reliability.

AKs were only
diagnosed
clinically.
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Study

Lallas et al
2015

Aims

To evaluate
whether
specific
dermoscopic
criteria can
predict the
diagnosis of
poorly
differentiated
SCC compared
with well- and
moderately
differentiated
SCC.

Design

Retrospective,
multicentre
evaluation of
clinical and
dermoscopic
images of SCCs
for the presence
of pre-defined
criteria.

Population

n=143 patients
with SCCs

mean age: 77
years+11.9, 106
men)

48 well, 45
moderately and,
50 poorly
differentiated
SCCs

Based on clinical
image analysis:
50=flat,
54=elevated and
39=nodular

Outcomes

OR: predictors of
poorly/moderately/we
lI-differentiated SCCs

Results
+ 1 AK: Th=0.758.

Correlation regarding skin
sites:

lower face: Th=0.816
forearm: Tb=0.408

Poor differentiation:

red colour: (OR=13.33, 95%
Cl 1.04-170.63, p=0.05)

flat tumours: (OR=4.23, 95%
Cl 1.45-12.41, p=0.01)

Positive predictors of poorly
differentiated SCC: bleeding
(OR=11.67, 95% Cl 30.80)
increased vessel quantity,
small vessel caliber
(OR=3.16, 95% Cl 1.05-9.50,
p=0.040)

Decreased Odds of poor
differentiation by 97% for
white colour (OR= 0.03 95%
Cl1 0.00-0.28, p<0.01) and
white yellow colour (OR=
0.03 95% CI 0.00-0.24,
p<0.01)

Well/moderately

differentiation:

144

Comments LoE

Exclusion: cases 3
lacking
clinical/dermoscop

ic images or
information about
differentiation

grade - selection
bias

Retrospective
design: possibility
of recall/observer
bias

Broad confidence
intervals

Results for ROC
are not presented:
selective reporting
bias likely

This study was
supported, in part,
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Study

Aims

Lallas et al. To investigate

2016

Lee et al
2014

the diagnostic
accuracy of
established
dermoscopic
criteria

for pigmented
actinic
keratosis (PAK),
lentigo maligna
(LM) and
seborrheic
keratosis (SK).

To evaluate the
dermoscopic
features of AK

Design

Retrospective,
multicentre
morphological
study

Evaluation by 3
blinded
investigators
according to
predefined
clinical and
dermoscopic
criteria based on
available
literature.

Addition of new
dermatoscopic
criterion: ,evident
follicles”

Retrospective
study with a
follow-up of 6-12

Population

Participants with
histopathologicall
y diagnosed PAK
(n=56), LM (n=70)
and SK (n=18) in
the face.

Mean age:
67.7£12.3 years.

n=34 AK lesions
among 25 Korean
subjects (4 men,

Outcomes

Clinical and
dermoscopic
predictors of PAK (OR
for PAK compared
with LM or SK)

Sensitivity
Specificity
AUC

Frequency of
dermoscopic features
of AK

Results Comments

predictors: scales/keratin, by the Italian
central distribution of Ministry of Health
scales/keratin, white (RF-2010-
structure-less areas, white 2316524).

halos, white circles, large

vessel caliber

Multivariate analyses: Small sample size
White circles (OR: 13.52,
95% Cl 2.11-86.55, Study was

p=0.006), scales (OR: 7.67, supported by the
95% Cl 2.24-26.28, p=0.001) Italian Ministry of
and red colour (OR: 3.60 Health (RF-2010-
95% Cl 1.07-12.10, p=0.039) 2316524).
represent main diagnostic

clues for PAK.

Heavy pigmentation

intensity (OR: 0.31 95% CI

0.13-0.75, p=0.009) not

suggestive for PAK.

Univariate analysis:
Evident follicles (OR 12.45,
95% Cl 5.34-29.06).

sensitivity=78.6%
specificity=94.3%
AUC=0.94

Keratin/scales (79.4%) Scaling might also

Red pseudonetwork (73.5%) be observed in SCC

Targetoid-like appearance
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Study

Maier et al
2013

Aims Design

in Asians. months
To assess
Ch’nges in
dermoscopic
features
following
treatment, and
to compare
dermoscopic
results with
histopathologic
al results.

To evaluate
non-invasively
the clinical
diagnosis of AK
in correlation

Diagnostic study

HD-OCT: Lesions
examined by an
experienced

with the investigator
histological Histological
diagnosis using evaluation: board-
high-definition certified

optical dermatopathologi
coherence st
tomography

Population

21 women, mean
age: 77.8 years,
range 62-88
years)

n=20 clinically
suspicious AKs of
13 subjects (4

women, age
range: 50-82
years)

Outcomes

HD-OCT features in
en-face and slice
mode compared with
matching criteria in
routine histology and
their

sensitivity and
specificity

Results

(55.9%)

Rosette sign (38.2%)
Absence of fissures/ridges,
cryps and milia-like cysts

After treatment with PDT,
cryotherapy or imiquimod:
dermoscopic features of 33
AK lesions were
decreased/disappeared. Skin
biopsies confirmed the
disappearance of atypical
keratinocytes.

Specificity: 0% (95% Cl: 0-
84%)

Sensitivity:

-Parakeratosis in histology
and disruption of stratum
corneum in the en-face
mode: 88%

-Pleomorphic keratinocytes
in histology and
cellular/nuclear

146

Comments LoE

Sample consists
only of Asians, no
control group >
limited
generalizability to
other populations

Some results are
presented in the
discussion section

Study was
supported by a
grant of the
Dermatology
Alumni Fund of the
Catholic University
of Korea.

Small sample size 3
results in broad
confidence

intervals

No statistically
significant results

No information
regarding blinding
of investigators
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Study

Markowitz
etal 2016

Aims

(HD_OCT) in the
en-face
(horizontal) and
slice (vertical)
imaging modes.

To assess the
ability of optical
coherence
tomography to
detect clinical
and scubclinical
AKs.

Design

Single-center,
single-arm, open-
label, split-face
study

Lesions were
imaged using
noninvasive OCT

Population

Caucasian male
subjects (n=30)
with at least seven
clinically
appearing AKs on
the face on three
separate areas,
mean age: 76

Outcomes

Sensitivity (Se) of OCT

Results

polymorphism in en-face
mode: 80%

-Parakeratosis in histology
and irregular entrance signal
in slice mode: 77%

-Destruction of epidermal
structure in histology with
architercural disarray in
stratum granulosum and
stratum spinosum en-face
and destruction of epidermal
structure in histology with
destruction of layer in in
slice: 68% (each)

Clinical AKs (including SCC
in situ):
Se=100% (95% Cl 88-100%)
(28/28)

Subclinical AKs: Se=73%
(95% Cl 52-87%) (16/22)

Comments LoE

Work supported by
the Curd-
Bohnewand-
Fonds of the
University of
Munich, by the
Matthias Lackas
Foundation and
the Dr Helmut
Legerlotz
Foundation.

Conflict of interest:
The HD-OCT
Skintell device
used in this study
was provided by
Agfa HealthCare
GmbH. Dr. Maier
served as lectures
for Agfa Healthcare
GmbH.

Small sample size 2
with similar
demographics

Results based on
examination of
only one observer.
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Study

Aims

Marneffe et To determine

al. 2016

the accuracy of
a high-
definition
optical
coherence
tomography
(HD-OCT)-based
algorithm in AK
and SCC
classifications.

Design Population Outcomes
and were years, range: 67-
biopsied. 93

Diagnosis based
on imaging was
compared with
histopathology as

standard

reference.

In vivo non- 106 HD-OCT Sensitivity (Se)
invasive images of

histopathologicall Specificity (Sp)
y proven AKs

3 observers with  (n=38), SCCs
different levels of (n=16) and
experience in HD- normal skin

OCT (6 months to (n=52) were

3 years) assessed collected from 71
images according patients

to a diagnostic

algorithm. All

were blinded to

histopathology

and clinical

diagnostic study

Positive predictive
value (PPV)

Neagtive predictive
value (NPV)

Results

AK: (p<0.001)
Se: 57.9-81.6%
Sp: 58.8-92.6%
PPV: 44.0-86.1%
NPV: 71.4-90.0%

SCC: (p<0.001)
Se: 43.8-93.8%
Sp: 90.0-98.9%
PPV: 43.8-93.8%
NPV: 90.0-98.9%

Classification
of AKs in subtypes
according to adnexal

Comments LoE

Lack of
information
regarding Sp, PPV,
NPV

Two authors
(including the main
author) report
conflict of interests
mainly with respect
to Michelson
Diagnostics
(Producer of the
used OCT-scanner
VivoSight®).

Hyperkeratotic AKs 2
were excluded

Overall moderate
interobserver
agreement: k=0.63
(95% Cl 0.55-0.70)
>AK diagnosis:
k=0.52 (95% ClI
0.32-0.72)

>SCC diagnosis:
k=0.53 (95% ClI
0.15-0.92)
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Study

Nasciment
oetal.
2014

Nguyen et
al. 2016

Aims

To explore
clinical
usefulness of
the
dermoscopic
feature “inner
gray halo” (IGH)
and to identify
its histologic
correlation
through in vivo
confocal
microscopy and
histologic
transverse
sectioning.

To evaluate the
accuracy of in
vivo reflectance
confocal
microscopy
(RCM) for AKs

Design

appearance of the

lesions.

Diagnostic study

Gold standard:
histopathological
diagnosis

Systematic review

Literature search
in PubMed,

Embase, Cochrane
library and Web of

Population Outcomes

n=58 pigmented Presence of IGH
AKs (PAK), n=21 Sensitivity (Se)
LM in 40 men and Specificity (Sp)
39 women, mean

age=67 years

(range 49-96)

All lesions were
located on the
face.

Overall inclusion

which n=3 report
relevant separate
data on AKs and
n=1 on SCC.

diagnoses
relative to
histopathological
examination

Sensitivity (Se) and
of n=25 studies of Specificity (Sp) of RCM

Results Comments LoE

involvement

associated with poor

reliability [k=0.54 (95% CI

0.19-0.91)]

(kappa statistics: k=0-1 with

0=no agreement,

1=complete agreement)

Presence of IGH in 53/58 Excellent 2

(94.1%) PAK interobserver
agreement

Se: 91.4% (95% ClI 81.4- (k=0.846)

96.3%) (kappa statistics:

Sp: 71.4% (95% CI 50.0- k=0-1 with O=no

86.2%) agreement,

PPV: 89.8% (95% Cl: 79.5- 1=complete

95.3%) agreement)

Se AK: 91-100% Conclusions 2

mostly based on
case series and
case control
studies with low to
moderate

Sp AK: 78-100%
(results out of 3 studies)

Se SCCs: 100%
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Study

Olsen et al.
2016

Aims

and SCCs
relative to
histopathology.

To estimate the
diagnostic
accuracy of
optical
coherence
tomography in
AKs.

Design

Science
databases.

Quality
assessment of the
eligible studies
performed with
the STROBE
criteria.

Retrospective
observer-blinded
diagnostic study.

Two observer
groups (OCT-
skilled and -
unskilled)
reviewed a data
set consisting of
OCT images of
histologically
verified AK as well
as clinically
defined healthy
skin of the same
region.

20 minutes

lecture about OCT

features of AK

Population

n=30 patients
with AK lesions
mean age: 72.2
years =11.0,

13 female

n=71 patients
with healthy skin
Mean age: 69.2
yearsx11.9,

40 female

Outcomes

Sensitivity (Se)

Specificity (Sp)

Results

Sp SCCs: not reported
(results out of 1 study of
which only 74% of the
clinically

suspicious lesions were
biopsied)

Unskilled observers (n=5):
Se AK: 69% (95% Cl 54-83%)
Sp AK: 58% (95% Cl 52-65%)

Skilled observers (n=5):
Se AK: 76% (95% Cl 56-96%)
Sp AK: 68% (52-83%)

No significant differences
between skilled and
unskilled observers for AK
(Se p=0.20 and Sp p=0.06)

Comments LoE

methodological
quality.

Small sample size
in all studies

Confidence
intervals of Se/Sp
not reported

Only good quality 2
OCT images were
used for the
evaluation

Both groups
overdiagnosed
(especially
overdiagnosis of
AK) = leads to a
high sensitivity and
mediocre
specificity

ROC for AKs
planned, but not
presented ->
selective reporting
bias likely

Funded by the
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Study

Peppelman
n et al.
2015

Rishpon et
al. 2009

Aims

To determine
whether there
are reflectance
confocal
microscopy
(RCM) features
that are specific
for making an
in vivo
distinction
between AK and
SCC.

To identify
criteria for the
diagnosis of

Design

and normal skin
prior to evaluation
for all observers

Retrospective
evaluation

Two observers
evaluated RCM
images according
to literature-based
list of RCM
features

Prospective,
single centre
study

Population

n=24 patients (12 Predictors for the
male, mean age of diagnosis of AK/SCC:
OR

67 years, range
=53-80) with 30
lesions (24 AK, 6
invasive non-
pigmented SCC)

Control group of
n=2 without skin
condition to
compare vascular
RCM features

n=38 lesions in

Outcomes

Presence of

Results

-Architectural disarray in the

statum granulosum

(OR=24.0, p=0.013)
-Architectural disarray in the
spinous layer (OR=15,

p=0.023)

-Nest-like structures in the
dermis (OR=11, p=0.029)
-Presence of architectural
disarray in granular layer:
correct diagnosis in 84.6% of

SCC cases (6 cases)

Combination of architectural
disarray in the granular layer
with architectural disarray in
stratum spinosum and/or
dermal nest-like structures:
correct prediction of 88.5%

of SCC cases

Presence of the features in

34 patients (7AKs, dermoscopic and RCM SCCs vs AKs:
25 SCCs in situ, 3 features

Comments

European Union.

Small sample size

Study is
underpowered

Obserevers: not
blinded for the
final diagnosis

Inter-observer
agreement
(starting vs.
experience): poor
to no agreement

Financial support:
grant of the Dutch
Ministry of
Economic Affairs,
Agriculture and
Innovation and
the provinces
Gelderland and
Overijssel

Small sample size
overestimates the
results (only 7 AKs
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Study

Schuh et
al. 2016

Aims

SCC and AK by
reflectance
confocal
microscopy
(RCM)

To objectively
diagnose AKs
and BCC
through
standardized
measurement
of signal
intensity and
layer thickness
in optical
coherence
tomography
(OCT)

Design

RCM imaging of

lesions suspected

clinically and/or
dermoscopically
to be SCC or AK,
followed by RCM

assessment of the

biopsy-proven

SCCs and AKs.
Evaluation by 3
observers.

Experimental
diagnostic study

Only OCT images

of clinically and
dermoscopically
unequivocal or

histopathologicall

y confirmed
lesions were
taken in vivo.

Perilesional
unaffected skin

served as control.

Population

invasive SCCs, 3

keratoacanthomas

), mean age =69
years, range 30-
91

n=301 lesions
(188 BCCs and
113 AKs) of 125
patients

(74 male. Median

age: 70.5 years,
range 39-95)

Outcomes

1) Mean thickness and
signal intensity of the
stratum corneum and
epidermis compared
to perilesional healthy
skin measured by

OCT.

2) Spearmans

correlation coefficient

to correlate OCT
findings with
histology.

Results Comments LoE

-Scales at the stratum
corneum: 95% vs 100%
-Polygonal nucleated cells at
the stratum corneum: 10%
vs 14%

-Atypical honeycomb and/or
disarranged pattern of the
spinous-granular layer of
epidermis: 100% vs 100%
-Round nucleated cells in the
spinous-granular layer: 65%
vs 14%

-Round blood vessels in the
superficial dermis: 90% vs
72%

in the sample)

1) Compared to normal skin, Not all AK lesions 3
AKs (n=113) showed a were histologically
stronger decline of signal assessed and
intensity from stratum confirmed

corneum towards dermis,
but a strong increase in the
thickness of the stratum
corneum and epidermis
(p<0.0001).

A subgroup of histologically
confirmed AKs (n=23)
showed the same results.

Due to maximum
penetration of 2
mm in OCT,
tumours with >2
mm depth could
not be completely
measured

2)>Stratum corneum:
r=0.894 (p<0.0001)

No blinding of
observer reported
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Study

Tan et al.
2016

Aims Design

To correlate
reflectance
confocal
microscopy
(RCM) features
of
photodamaged
skin (PD) and
AK with
histopathology
(HP).

Diagnostic
correlation study

Population

n=20 participants
(mean age: 64
years, skin
phototype | and I,
30% female)

Setting: Australia

57/60 (95%) of
the areas included
as they met
histopathological
criteria for PD or
AK. Of these, 75%
(43/57) were PD
and 25% (14/57)
AK, both
histopathologicall
y confirmed.

Outcomes

Sensitivity of
discernible
histopathological and
RCM features for the
diagnosis of AK

Results

>Epidermis:r=0.951(p<0.000
1)

HP vs RCM

>Parakeratosis: 71.4%
(10/14)
vs 88.9% (8/9)

>Hyperkeratosis: 57.1%
(8/14)
vs 45.5% (5/11)

>Severe keratinocyte
pleomorphism

HP: marked keratinocyte
atypia in all HP confirmed
AKs

RCM: diffuse irregularity of
honeycomb pattern,
increased variation in size
and shape of keratinocyte
nuclei in all HP confirmed
AKs

>Architectural disruption:
100% (14/14)
vs 91.7% (11/12)

>Inflammatory cells in the
upper dermis: 28.6% (4/14)

153

Comments LoE

Small sample size 2

RCM: partly
increased
sensitivity
compared to
histopathology -
might lead to false
positive results

Exclusion of
hyperkeratotic AKs
(due to limited
penetration depth
of RCM)

Study was funded
by LEO Pharma.
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Study

Ulrich et al. To evaluate the

2008

Aims Design

Prospective,
single center,
diagnostic study

applicability of
reflectance

confocal

microscopy Evaluation
(RCM) in the consisted of
diagnosis of AK clinical

in correlation
with routine
histology.

examination,
RCM, and routine
histology.

RCM images were
evaluated by two
blinded,
independent
experts. Prior to
this, evaluation by
an expert who
was not blinded.

RCM features of
AK: parakeratosis,
architectural
disarray, and
keratinocyte
pleomorphism.

Population

n=46 AKs among
44 Caucasians
(age range: 56-79
years, skin photo
types II-1Il)

Exclusion of
lesions with
hyperkeratosis

10 normal skin
sites served as
control group.

Outcomes

Correct identifications
of two observers

Sensitivity (Se) and
specificity (Sp) for
each RCM parameter
compared to routine
histology

Results
vs 21.4% (3/14)

>Inflammatory cells in
epidermis: 50% (7/14)
vs 71.4% (10/14)

Observer 1: correct
identification of AK by RCM:
46/46 lesions (100%)

Observer 2: correct
identification in 45/46
lesions (97.8%)

RCM parameters with
highest sensitivity and
specificity reported:
-epidermal pleomorphism at
the level of spinous layer
(Se=100%, Sp=100%,
p<0.0001) and granular
layer (Se=97.8%, Sp=100%,
p<0.0001)

-architectural disarray at the
level of spinous layer
(Se=91.2%, Sp=95.2%,
p<0.0001)

RCM parameters with the
lowest sensitivity reported:
Lymphocyte rolling:

154

Comments LoE

No calculation of 2
PPV, NPV,

Confidence

intervals

High inter-observer
agreement,
concordance
values from 87% to
98.2%.

Acknowledgements
: The Vivascope
1500 used in this
study was loaned
by MAVIG. One
author has served
as a lecturer for
MAVIG GmbH.
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Study

Ulrich et al.
2007

Xiang et al.
2017

Aims Design

To evaluate the Prospective,

reflectance blinded, single
confocal centre, diagnostic
microscopy study

(RCM)

RCM parameters:
parakeratosis,
architectural
disarray,
keratinocyte
pleomorphism

morphologic
features of
clinically
diagnosed AKs
and to correlate
the findings
with routine
histopathology

To assess the Diagnostic,
potential of monocentric
reflectance study
confocal

microscopy Following RCM

(RCM) to predict
the histology of
the debrided

imaging, a biopsy
was obtained
from the skin site

and non- within the lesion.
debrided skin
lesions of Follow-up: after 2

Population

n=44 AKs among Sensitivity of RCM in

44 Caucasians
(FST 1-111)

n=25 patients

with histologically features with invasive

confirmed SCC.

Lesions without
obvious keratosis
(n=14) underwent
direct RCM
examinations.
Lesions with
obvious keratosis

Outcomes

identifying AKs

Correlation of RCM

SCC

Results

Se=14.3%, Sp=100%,
p=0.123

Exocytosis in the stratum
granulosum: Se=35.1%,
Sp=100%, p=0.0001

97.7%
2.3% were incorrectly
identified as normal skin

-Atypical keratinocytes
arranged in nests and
islands and disarrangement
patterns (80%, (12/15)
debrided lesions, 14.3%
(2/14) non-debrided lesions)

-an atypical honeycomb
pattern (20% (3/15)
debrided lesions, 85.7%
(12/14) non-debrided
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Comments LoE

Lack of 2
participants’ socio-
demographic
characteristics

Conflict of interest:
S. Astner has acted
as a lecturer for
MAVIG GmbH. E.
Stockfleth has
acted as a lecturer
and consultant for
Shire
Pharmaceuticals.

Small sample 3
size/small number

of lesions, only 1
patient with

healthy skin as
comparison

No information
about participants’
skin types
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3.5. Question 11.4. Which non-invasive diagnostic tools/procedures are suitable for actinic keratosis and squamous cell carcinoma diagnosis?

Study

Zalaudek
et al. 2006

Aims Design

invasive SCC
before and after
therapy (PDT or
surgery).

months and every
6 months
thereafter for 2
years.

To investigate  Prospective,

the multicentre
dermoscopic diagnostic pilot
features of study

nonpigmented
AKs located on
the head/neck
that may assist
the clinical
diagnosis.

Histopathological
diagnosis served
as gold standard

Population Outcomes

(n=15) were
gently debrided
for further RCM.

For comparison, 1
participant
without
dermatosis was
recruited.

Presence of
dermoscopic features
in facial AKs

n=41
nonpigmented
AKs on facial sites
in 32 patients (24
men, mean
age=69 years,
range 48-91)

Results

lesions)

-non-edged dermal papillae
(100%)

-absence of a cobblestone
pattern (100%)

Bright dots” =
inflammatory cell infiltration

in 40% (6/15) debrided
lesions, 57.1% (8/14) non-
debrided lesions)

-keratin pearl structures:
closely associated with well
differentiated

SCC (4/15 debrided lesions)

Essential dermoscopic
features:

(i) erythema, revealing a
marked pink-to-red
pseudonetwork surrounding
the hair follicles (95%)

(ii) white-to-yellow surface
scale (85%)

(iii) fine, linear-wavy vessels
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Comments LoE

Blinding of
obersevers
unclear: detection
bias likely

Research was
supported by
Science and
Technology
Commission of
Hangzhou,
National Natural
Science Foundation
of China

Limitation: lack of 3
testing of the
specificity of the
dermoscopic

criteria in
differentiating
nonpigmented AKs
from other
nonpigmented skin
lesions at this site

surrounding the hair follicles Examination of the
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Study Aims Design

Remarks and notes: Papers not included

Author, year

Seyed et al. 2016
Malvehy et al. 2016
Boone et al. 2016
Zalaudek et al. 2015
Ulrich et al. 2015
Malvehy et al. 2015
Ishioka et al. 2015
Fox et al. 2014
Mittal et al. 2013

Aghassi et al. 2000
Zalaudek et al. 2005
Peris et al. 2007
Bae et al. 2011

Population Outcomes Results Comments LoE

(81%) lesions by two
investigators, no

(iv) hair follicle openings information about

filled with yellowish blinding or

keratotic plugs (66%) correlation
available

(i-iv) combined produced in

95% of cases a peculiar

strawberry appearance

Grund

Relevant ouctomes not reported, objectives of study not adequate, no diagnostic values reported
Relevant ouctomes not reported, objectives of study not adequate, no diagnostic values reported
Relevant ouctomes not reported, no diagnostic values reported

Narrative review

Case series with n=8

No relevant outcomes reported, narrative review

Small sample size (n=9), no focus on diagnostics

Experimental design,

Relevant ouctomes not reported, objectives of study not adequate, no diagnostic values reported, experimental
study

Small sample size
Case reports
Narrative review

Relevant ouctomes not reported, objectives of study not adequate, no diagnostic values reported, experimental
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Author, year Grund
study
Zalaudek et al. 2012 Not suited according to PICOT question
Boone et al. 2013 No relevant outcomes reported, qualitative character
Cayirli et al. 2013 Relevant ouctomes not reported, objectives of study not adequate, no diagnostic values reported
Richtig et al. 2010 Small sample size (n=6)

Ortonne et al.

Relevant ouctomes not reported, objectives of study not adequate, no diagnostic values reported

Mogensen et al. 2009 Data not sperately reported for actinic keratosis

Ulrich et al. 2007 Relevant ouctomes not reported, objectives of study not adequate, no diagnostic values reported
Klemp et al. 2016 Not suited according to PICOT question

3.5.5. Literature

Akay BN, Kocyigit P, Heper AO, et al. Dermatoscopy of flat pigmented facial lesions: diagnostic challenge between pigmented actinic keratosis and lentigo maligna. The British journal of
dermatology 2010;163(6):1212-7. doi: 10.1111/j.1365-2133.2010.10025.x [published Online First: 2010/11/19]

Boone MA, Marneffe A, Suppa M, et al. High-definition optical coherence tomography algorithm for the discrimination of actinic keratosis from normal skin and from squamous cell
carcinoma. Journal of the European Academy of Dermatology and Venereology : JEADV 2015;29(8):1606-15. doi: 10.1111/jdv.12954 [published Online First: 2015/02/07]

Di Carlo A, Elia F, Desiderio F, et al. Can video thermography improve differential diagnosis and therapy between basal cell carcinoma and actinic keratosis? Dermatologic therapy
2014;27(5):290-7. doi: 10.1111/dth.12141 [published Online First: 2014/06/10]

Friis KB, Themstrup L, Jemec GB. Optical coherence tomography in the diagnosis of actinic keratosis - A systematic review. Photodiagnosis and photodynamic therapy 2017 doi:
10.1016/j.pdpdt.2017.02.003 [published Online First: 2017/02/12]

Horn M, Gerger A, Ahlgrimm-Siess V, et al. Discrimination of actinic keratoses from normal skin with reflectance mode confocal microscopy. Dermatologic surgery : official publication
for American Society for Dermatologic Surgery [et al] 2008;34(5):620-5. doi: 10.1111/j.1524-4725.2008.34195.x [published Online First: 2008/04/24]

Huerta-Brogeras M, Olmos O, Borbujo J, et al. Validation of dermoscopy as a real-time noninvasive diagnostic imaging technique for actinic keratosis. Archives of dermatology
2012;148(10):1159-64. doi: 10.1001/archdermatol.2012.1060 [published Online First: 2012/10/17]

Jiyad Z, O'Rourke P, Soyer HP, et al. Assessing the Concordance of Actinic Keratosis Counts on Digital Photographs with Clinical Examination in Organ Transplant Recipients. Acta
dermato-venereologica 2016 doi: 10.2340/00015555-2539 [published Online First: 2016/10/05]

Lallas A, Pyne J, Kyrgidis A, et al. The clinical and dermoscopic features of invasive cutaneous squamous cell carcinoma depend on the histopathological grade of differentiation. The
British journal of dermatology 2015;172(5):1308-15. doi: 10.1111/bjd.13510 [published Online First: 2014/11/05]

Lallas A, Tschandl P, Kyrgidis A, et al. Dermoscopic clues to differentiate facial lentigo maligna from pigmented actinic keratosis. The British journal of dermatology 2016;174(5):1079-
85. doi: 10.1111/bjd.14355 [published Online First: 2016/01/20]

Lee JH, Won CY, Kim GM, et al. Dermoscopic features of actinic keratosis and follow up with dermoscopy: a pilot study. The Journal of dermatology 2014;41(6):487-93. [published
Online First: 2014/07/18]

Maier T, Braun-Falco M, Laubender RP, et al. Actinic keratosis in the en-face and slice imaging mode of high-definition optical coherence tomography and comparison with histology.
The British journal of dermatology 2013;168(1):120-8. doi: 10.1111/j.1365-2133.2012.11202.x [published Online First: 2012/08/07]

Markowitz O, Schwartz M, Feldman E, et al. Defining Field Cancerization of the Skin Using Noninvasive Optical Coherence Tomography Imaging to Detect and Monitor Actinic Keratosis
in Ingenol Mebutate 0.015%- Treated Patients. The Journal of clinical and aesthetic dermatology 2016;9(5):18-25. [published Online First: 2016/07/08]
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Marneffe A, Suppa M, Miyamoto M, et al. Validation of a diagnostic algorithm for the discrimination of actinic keratosis from normal skin and squamous cell carcinoma by means of
high-definition optical coherence tomography. Experimental dermatology 2016;25(9):684-7. doi: 10.1111/exd.13036 [published Online First: 2016/04/21]

Nascimento MM, Shitara D, Enokihara MM, et al. Inner gray halo, a novel dermoscopic feature for the diagnosis of pigmented actinic keratosis: clues for the differential diagnosis with
lentigo maligna. Journal of the American Academy of Dermatology 2014;71(4):708-15. doi: 10.1016/j.jaad.2014.05.025 [published Online First: 2014/06/21]

Nguyen KP, Peppelman M, Hoogedoorn L, et al. The current role of in vivo reflectance confocal microscopy within the continuum of actinic keratosis and squamous cell carcinoma: a
systematic review. European journal of dermatology : EJD 2016;26(6):549-65. doi: 10.1684/ejd.2016.2872 [published Online First: 2016/12/23]

Olsen J, Themstrup L, De Carvalho N, et al. Diagnostic accuracy of optical coherence tomography in actinic keratosis and basal cell carcinoma. Photodiagnosis and photodynamic
therapy 2016;16:44-49. doi: 10.1016/j.pdpdt.2016.08.004 [published Online First: 2016/08/16]

Peppelman M, Nguyen KP, Hoogedoorn L, et al. Reflectance confocal microscopy: non-invasive distinction between actinic keratosis and squamous cell carcinoma. Journal of the
European Academy of Dermatology and Venereology : JEADV 2015;29(7):1302-9. doi: 10.1111/jdv.12806 [published Online First: 2014/10/31]

Rishpon A, Kim N, Scope A, et al. Reflectance confocal microscopy criteria for squamous cell carcinomas and actinic keratoses. Archives of dermatology 2009;145(7):766-72. doi:
10.1001/archdermatol.2009.134 [published Online First: 2009/07/22]

Schuh S, Kaestle R, Sattler EC, et al. Optical coherence tomography of actinic keratoses and basal cell carcinomas - differentiation by quantification of signal intensity and layer
thickness. Journal of the European Academy of Dermatology and Venereology : JEADV 2016;30(8):1321-6. doi: 10.1111/jdv.13569 [published Online First: 2016/02/27]

Tan JM, Lambie D, Sinnya S, et al. Histopathology and reflectance confocal microscopy features of photodamaged skin and actinic keratosis. Journal of the European Academy of
Dermatology and Venereology : JEADV 2016;30(11):1901-11. doi: 10.1111/jdv.13699 [published Online First: 2016/10/25]

Ulrich M, Maltusch A, Rius-Diaz F, et al. Clinical applicability of in vivo reflectance confocal microscopy for the diagnosis of actinic keratoses. Dermatologic surgery : official publication
for American Society for Dermatologic Surgery [et al] 2008;34(5):610-9. doi: 10.1111/j.1524-4725.2007.34117.x [published Online First: 2008/02/12]

Ulrich M, Maltusch A, Rowert-Huber J, et al. Actinic keratoses: non-invasive diagnosis for field cancerisation. The British journal of dermatology 2007;156 Suppl 3:13-7. doi:
10.1111/j.1365-2133.2007.07865.x [published Online First: 2007/05/10]

Xiang W, Peng J, Song X, et al. Analysis of debrided and non-debrided invasive squamous cell carcinoma skin lesions by in vivo reflectance confocal microscopy before and after therapy.
Lasers in medical science 2017;32(1):211-19. doi: 10.1007/s10103-016-2104-7 [published Online First: 2016/11/12]

Zalaudek I, Giacomel J, Argenziano G, et al. Dermoscopy of facial nonpigmented actinic keratosis. The British journal of dermatology 2006;155(5):951-6. doi: 10.1111/j.1365-
2133.2006.07426.x [published Online First: 2006/10/13]
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3.6. Question I.5. When, how and using which criteria should the histologic sample be
obtained?
(Frage I1.5. Wann, bei welchen Kriterien und wie soll die Gewinnung der Histologie erfolgen?) Beantowrtung durch orientierende
Recherche und Expertenkonsens, systematische Recherche fiir Zytologie, ggf Adaptation zu bestehenden Leitlinien
3.6.1. PICO
PICO - Scheme
Population Intervention Comparison Outcome
Patients with actinic keratosis and Cytology n.a. (no specific intervention) Diagnostic accuracy
¢SCC
3.6.2. Databases, search strategy, number of results
Database Search strategy Date Number of
results
1. Search
Medline (keratos*[Title] AND (solar[Title] OR actinic[Title])) OR (squamous][Title] AND (skin[Title] OR 15™ December 2016 20
cutaneouslTitle])) AND cytol*[Title/Abstract] NOT “case report” AND (English[Language] OR (initial search)
German[Language])
Update 30" May 2017 20

Remarks and notes:
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3.6. Question I.5. When, how and using which criteria should the histologic sample be obtained?

3.6.3. Selection criteria

Literature selection

Number of total results 20
Inclusion criteria Comparative trials (randomized, non-randomized), observational trials, cross-sectional trials, sample size of
investigated patients n>10, quantitative outcomes measures
Exclusion criteria Case reports excluded; oral and esophageal carcinomas were also excluded.
Number of results after abstract searching 8
Number of full texts reviewed 4
3.6.4. Evidence table
Study Aims Design Population Outcomes Results Comments LoE
Bilen et al. 2000 To evaluate if n.a; total number of Patients with To evaluate if Cytologic There are certain 2
cytology of skin patients evaluated suspected cytology of skin examination limitations of
scrape material of  not reported malignant lesions  scrape material of revealed cytodiagnosis that
cutaneous lesions of the head cutaneous lesions  malignancy may cause
suspected of suspected of in 18 cases. All problems in
malignancy can be malignancy can be were differential

used as a rapid and
reliable diagnostic
method.

used as a rapid and
reliable diagnostic
method.

histopathologically
confirmed. The rate
of false negatives
was thus 1/19
(5.3%). No false
positive results
occurred. Of the

diagnosis and
that should be
borne in mind.
Flattened or
ulcerated
seborrheic
keratosis may be
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3.6. Question I.5. When, how and using which criteria should the histologic sample be obtained?

Study

Christensen et al.

2008

Aims

To compare and
evaluate the
diagnostic
performance of
scrape cytology
using two different
cytological staining
techniques, and to
evaluate additional
touch imprint
cytology, with that
of histopathology
of basal cell
carcinoma (BCC)
and actinic

Design Population

Prospective trial; n= Samples from

50 BCC cases (41 patients with BCC
patients) and 26 AK and SCC

cases (25 patients)

Outcomes

To compare and
evaluate the
diagnostic
performance of
scrape cytology
using two different
cytological staining
techniques, and to
evaluate additional
touch imprint
cytology, with that
of histopathology
of basal cell
carcinoma (BCC)
and actinic

Results

malignant cases,
eight were
classified as BCC
and five as SCC. No
discrepancy
between cytology
and
histopathology was
found in any of the
cases so
categorized.

The remaining five
cases could not be
subclassified
cytologically.

Scrape
cytodiagnosis
agreed with
histopathology in
48 (Pap) and 47
(MGQG) of the 50
BCC cases, and in
26 of 28 (Pap) and
21 of 26 (MGG) AK
cases, yielding

sensitivities of 96%,

94%, 93% and 81%,
respectively. No
significant
difference in

Comments LoE

confused with BCC
or SCC Scraping
cytology

may fail in crusted,
hyperkeratotic and
tough cutaneous
lesions.

© Leitlinienprogramm Onkologie | S3 Leitlinie Aktinische Keratose und Plattenepithelkarzinom der Haut | Version 2.0 | Dezember 2022

162
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Study

Pellacani et al.
2015

Vega-Memije et al.

Aims Design Population

keratosis (AK).

To evaluate the
strength of the
correlation between
keratinocyte atypia,
as detected by
Reflectance
Confocal
Microscopy (RCM)
and histopathology,
and to develop a
more objective
atypia grading scale
for RCM
quantification,
through a discrete
ranking

Prospective trial; n= 48 samples from
48 AK samples AK plus 2 control
samples

Evaluate the Prospective trial; n= Samples from

Outcomes

keratosis (AK).

To evaluate the
strength of the
correlation between
keratinocyte atypia,
as detected by
Reflectance
Confocal
Microscopy (RCM)
and histopathology,
and to develop a
more objective
atypia grading scale
for RCM
guantification,
through a discrete
ranking

Evaluate the

Results Comments

sensitivity between
the two staining
methods was found
but a trend towards
higher Pap
sensitivity for AK
was noted (P =
0.10). Touch
imprint cytology
confirmed
histopathology in
38 of the 77 cases
of BCC and AK.

Good interobserver
correlation was
obtained for RCM
and histopathology
grading, with high
concordance
between RCM and
histopathology
grading.

Imprint cytology
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3.6. Question II.5. When, how and using which criteria should the histologic sample be obtained? 164

Study Aims Design Population Outcomes Results Comments LoE
2000 diagnostic accuracy 45; 15 BCC patients with BCC  diagnostic accuracy demonstrated to be
of cytologic patients; 30 SCC and SCC of cytologic of help in the rapid
examination in patients. examination in diagnosis of skin
basal cell basal cell tumors.
carcinomas (BCCs) carcinomas (BCCs)
and squamous cell and squamous cell  Cytologic
carcinomas (SCCs), carcinomas (SCCs), examination is easy
in order to assess in order to assess  to perform, saves
its clinical value. its clinical value. time, provides a
rapid diagnosis,
and can be

considered, under
experienced hands,
reliable in the
confirmation of
malignant skin
tumors. Cytology
does not give much
information about
tumor patterns or
subtypes which can
be related to
aggressive behavior
and can be very
important in further
therapeutic
decisions.
Therefore,
histopathologic
confirmation is
mandatory before
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Study Aims Design Population Outcomes Results Comments LoE

any therapeutic
maneuver

Remarks and notes:

3.6.5. Literature

Bilen N, Dal H, Kaur AC. Scraping cytology in the diagnosis of malignant squamous neoplasms of the skin. Acta cytologica 2000;44(1):101-3. [published Online First: 2000/02/10]
Christensen E, Bofin A, Gudmundsdottir I, et al. Cytological diagnosis of basal cell carcinoma and actinic keratosis, using Papanicolaou and May-Grunwald-Giemsa stained cutaneous
tissue smear. Cytopathology : official journal of the British Society for Clinical Cytology 2008;19(5):316-22. doi: 10.1111/j.1365-2303.2007.00483.x [published Online First:

2007/10/06]
Pellacani G, Ulrich M, Casari A, et al. Grading keratinocyte atypia in actinic keratosis: a correlation of reflectance confocal microscopy and histopathology. Journal of the European

Academy of Dermatology and Venereology : JEADV 2015;29(11):2216-21. doi: 10.1111/jdv.13215 [published Online First: 2015/08/15]
Vega-Memije E, De Larios NM, Waxtein LM, et al. Cytodiagnosis of cutaneous basal and squamous cell carcinoma. International journal of dermatology 2000;39(2):116-20. [published

Online First: 2000/02/26]
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3.7. Question 11.6. Which parameters should be included in the actinic keratosis and
squamous cell carcinoma histological report?

(Frage I1.6. Welche Parameter sollten Bestandteile des histologischen Befundberichtes bei AK und PEK sein?) Beantwortung durch
Expertenkonsens

3.8. Question II.7. Which staging procedures are recomend for patients with squamous cell
carcinoma, considering the different stages?

(Frage I1.7. Welche Ausbreitungsdiagnostik ist bei Patienten mit PEK in welchem Stadium indiziert?) Beantwortung durch De novo

Recherche
3.8.1. PICO
PICO - Scheme
Population Intervention Comparison Outcome
Patients with SCC Imaging techniques n.a. Accuracy
3.8.2. Databases, search strategy, number of results
Database Search strategy Date Number
of results
1. Search
Medline (squamous[Title] AND (skin[Title] OR cutaneous][Title])) AND staging [Title/Abstract] NOT 15" December 2016 114

“case report” AND (English[Language] OR German[Language]) Gl sepidi

© Leitlinienprogramm Onkologie | S3 Leitlinie Aktinische Keratose und Plattenepithelkarzinom der Haut | Version 2.0 | Dezember 2022



3.8. Question 11.7. Which staging procedures are recomend for patients with squamous cell carcinoma, considering the different stages?

Database

Remarks and notes:

Search strategy Date
(squamous[Title] AND (skin[Title] OR cutaneous][Title])) AND (staging [Title/Abstract] or Update 30" May
lymph node sonography or imaging [title/Abstract]) NOT “case report” AND 2017

(English[Language] OR German[Language])

("lymph nodes"[MeSH Terms] OR ("lymph"[All Fields] AND "nodes"[All Fields]) OR "lymph
nodes"[All Fields] OR ("lymph"[All Fields] AND "node"[All Fields]) OR "lymph node"[All Fields])
AND ("ultrasonography"[MeSH Terms] OR "ultrasonography"[All Fields] OR "sonography"[All
Fields]) AND SCC[AIl Fields]

3.8.3. Selection criteria

Literature selection

Number of total results

Inclusion criteria

Exclusion criteria

Complementary diagnosis such us lymph node ultrasound, CT/MRT and PET TC

118

167

Number
of results

118

Exclusion of oral and esophageal/larynx carcinomas, SLNB and lymphatic mapping (already discussed in questions

IV 2 and 3)

Number of results after abstract searching

Number of full texts reviewed
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3.8. Question 11.7. Which staging procedures are recomend for patients with squamous cell carcinoma, considering the different stages?

3.8.4.

Study

Bota et al. 2017

Evidence table
Aims

To review and
compare the risk
factors and clinical
behavior of cSCC,

omSCC, and lip
SCC, review tumor
biology of

squamous cell
carcinoma, and
compare work-up
and treatment
algorithms for lip
SCC

Design

A comprehensive
PubMed and
MEDLINE database
search was
performed with
comparison of
primary literature
on ¢SCC, omSCC,
and lip SCC.

Population

Comparison of
primary literature
on ¢SCC, omSCC,
and lip SCC

Outcomes

To review and
compare the risk
factors and clinical
behavior of ¢SCC,
oral mucosal SCC,
and lip SCC, review
tumor biology of
squamous cell
carcinoma, and
compare work-up
and treatment
algorithms for lip
SCC

Results

The American Joint

Committee on Cancer

(AJCO) has developed
separate staging
guidelines for both
¢SCC and omSCC.

In 2010, the
guidelines for ¢SCC
were revised to
include high-risk
features of ¢SCC for
T-staging.

Tumors with origin
on the mucosal lip
are staged
concomitantly with
the omSCC AJCC
staging guidelines.
These 2 sets of
guidelines are
largely similar with
the exception of T2
definition, where the
AJCC guidelines for
omSCC defines T2 as
any tumor between 2
and 4 cm diameter.
The impli- cations of

168

Comments LoE

Lip SCC exhibits 1
rates of nodal
metastasis and

death that are
intermediate

between ¢SCC and
omSCC.

Lip SCC is an
overlapping entity
that poses many
challenges to
clinicians. Although
there is evidence to
suggest that lip
SCC may have
biochemical roots
in either cSCC or
omSCC,
practitioners in
both dermatology
and otolaryngology
should be mindful
that lip SCC
behaves differently
than similar SCCs in
their respective
fields.
Dermatologists
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3.8. Question 11.7. Which staging procedures are recomend for patients with squamous cell carcinoma, considering the different stages?

Study

Aims

Design

Population

Outcomes

Results

this difference are
unclear.

The Brigham and
Women’s Hospital
(BWH) staging system
was developed to risk
stratify patients with
T2 tumors.

Patients in this study
were staged by both
AJCC and BWH
criteria, with a similar
number of patients
comprising AJCC T2
and BWH T2a/T2b
stages.

There remains debate
over the optimum
staging system for
cSCC, and risk
stratification of ¢SCC
has been limited
given the lack of
standard reporting
and larger
population- based
studies.

169

Comments LoE

should consider
that lip SCC may be
more aggressive
than ¢SCCs and
portends a more
worrisome outlook.
Likewise,
otolaryngologists
should remember
that while omSCC
may benefit from
elective LND, the
current evidence
does not support
this intervention for
lip SCC. Accurate
staging modalities
of SCC are evolving,
and it is essential
to be aware of the
practice guidelines
as well as imaging
and treatment
recommendations
to optimize patient
care and maximize
outcomes.
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3.8. Question II.7. Which staging procedures are recomend for patients with squamous cell carcinoma, considering the different stages? 170

Study Aims Design Population Outcomes Results Comments LoE

Recommendations
and modalities of
imaging for lip SCC
are continuously
evolving. In the
cutaneous NCCN
guidelines, imaging
is recommended for
patients who have a
clinically positive
lymph node
examination,
extensive local
disease, or perineural
invasion on
histopathology. In
contrast, the NCCN
guidelines for head
and neck cancer
recommend that
imaging be
considered in the
initial work-up for
patients presenting
with lip or omSCC,
but these
recommendations are
left intentionally
broad. Imaging
modalities include
computed
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3.8. Question II.7. Which staging procedures are recomend for patients with squamous cell carcinoma, considering the different stages? 171

Study Aims Design Population Outcomes Results Comments LoE

tomography (CT),
magnetic resonance
imaging (MRI),
ultrasonography (US),
and positron
emission tomography

(PET).

For assessment of
the primary tumor, it
has been shown that
MRI more accurately
estimates tumoral
depth. Evidence
directly comparing
CT versus MRI for
omSCC is limited.
The MRI is superior
with respect to soft-
tissue imaging
capabilities; however
CT is adequate for T
staging and may be
more readily
available. Detection
of bony invasion is
important as it
upstages primary
tumors to a T4 by the
AJCC guidelines.
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3.8. Question II.7. Which staging procedures are recomend for patients with squamous cell carcinoma, considering the different stages? 172

Study Aims Design Population Outcomes Results Comments LoE

The MRI has high
sensitivity and
specificity of 93% and
93%, respectively, for
detection of bony
invasion. The MRI
was found to have a
higher sensitivity
than CT—94% versus
83%.

Despite the
limitations in current
evidence, the authors
feel that MRI may
offer an advantage
over CT with regard
to invasion of bone,
but further studies
are needed.

Contrast CT, MRI, and
ultrasound (US) are
widely used in the
detection of nodal
involvement.
Contrast CT and MRI
have been shown to
be equivalent in
assessing extent of
nodal disease and
extranodal extension.
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3.8. Question 11.7. Which staging procedures are recomend for patients with squamous cell carcinoma, considering the different stages?

Study

Cho et al. 2005

Aims

Design

Exhaustive
collaborative
database search

Population

All patients with
cSCC metastasis to
the parotid gland
treated at three
major Canadian
tertiary referral
centers from
December 1999 to
March 2015

Outcomes

oS

DFS

TNM

Results

There is a need for
detection of
microscopic nodal

involvement; however

it has been
demonstrated that
PET/CT cannot
predict the need for
surgical LND and
should not be used
to guide
management. None-
theless, it has been
suggested that
PET/CT may have a
role in surveillance of
the NO neck.

Of 136 patients
identified, 80% had a
documented history
of previously treated
head and neck cSCC
an average of 27
months prior to
presentation.
Average size of the
parotid lesion at
recurrence was 4.5
cm. 96% of patients

173

Comments LoE

Patients with ¢cSCC 4
metastasis to the
parotid gland
proved to have a
moderate survival
rate, despite
presenting with
advanced disease.
¢SCC staging in the
setting of parotid
metastasis, despite
its limitations,
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3.8. Question II.7. Which staging procedures are recomend for patients with squamous cell carcinoma, considering the different stages? 174

Study Aims Design Population Outcomes Results Comments LoE

underwent surgical currently offers the
resection of the most predictive
parotid metastasis. staging system
Five-year OS and DFS available.

is 79% and 55%,

respectively. Only

cSCC staging and

cSCC-N category had

statistically signify-

cant differences

between groups.

cSCC staging had the

largest per-centage

of variation in OS

explained.

TNM cSCC staging in
the setting of parotid
metastasis,
notwithstanding its
limitations (N2a
patients did worse
than N2b patients),
currently offers the
most predictive
staging system

available.
Czerwonka et al. To report on the Retrospective Patients with SCC To report on the Primary lesions were 3
2017 usefulness of FDG  study; n=12 and hight risk SCC  usefulness of FDG  detected in nine
PET as a baseline patients in whom PET CT PET as a baseline cases (83.3%), lymph
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3.8. Question 1I.7. Which staging procedures are recomend for patients with squamous cell carcinoma, considering the different stages?

Study

Aims

workup study for
patients with
cutaneous SCC
(cSCC)

Design

Population Outcomes

was performed workup study for
between May 2000 patients with ¢SCC
and September

2003

Results Comments

node involvement in
three cases (25.0%),
and distant organ
(lung) involvement in
one case (8.3%). All
of the patients with
high-risk SCC showed
FDG uptakes of the
primary lesions, and
the patients with FDG
uptakes in lymph
nodes and distant
organ had high-risk
SCC.

There have been no
comparative studies
on the
cost-effectiveness
between sentinel
lymph node biopsy
and FDG PET in SCC
patients. However,
considering the
noninvasiveness and
thoroughness in
checking the whole
body, including
distant organs, FDG
PET may have clinical
value as a baseline
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3.8. Question II.7. Which staging procedures are recomend for patients with squamous cell carcinoma, considering the different stages? 176

Study Aims Design Population Outcomes Results Comments LoE

Ebrahimi et al.
2010

To analyze the
distribution

of regional nodal
metastases
according to
primary tumor
location in patients
with cutaneous
squamous cell
carcinoma of the
head and neck
(cHNSCOQ).

Retrospective
study; n= 295 neck
dissections

Patients with
clinically evident
regional metastases
from cSCCHN
between 1987 and
2009

To analyze the
distribution of
regional nodal
metastases
according to
primary tumor
location in patients
with cHNSCC.

workup
study for patients
with high-risk SCC

Level | involvement in
the absence of level Il
or lll

only occurred in
patients with facial
primaries. In patients
with clear nodes in
level II-11I, the risk of
level IV-V
involvement was 0.0%
for external ear
primaries, 2.7% for
face and anterior
scalp, and 15.8% for
posterior scalp and
neck.

In patients
undergoing
parotidectomy for
metastatic

cHNSCC with a
clinically negative
neck, the

results of this study
support selective
neck dissection
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3.8. Question 1l.7. Which staging procedures are recomend for patients with squamous cell carcinoma, considering the different stages?

Study

Forest et al. 2010

Aims Design

Review of clinical
and pathological
information of
patients treated for
metastatic
cutaneous SCC
(cSCC) to the
parotid and/or neck
was conducted.
Potential prognostic
factors were
analyzed using
univariate and
multivariate
analyses. A staging
system was
elaborated and
externally
validated.

patients

Retrospective
study; n=215

Population

Patients treated

with curative intent

between

1987 and 2007 for
metastatic HN ¢SCC

to the parotid
and/or neck were
identified.

Outcomes

To identify
potential
prognostic factors
using univariate
and multivariate
analyses. To
elaborate a staging
system and
validated it
externally.

Results Comments

including level I-11I
for facial primaries,
level lI-ll for anterior
scalp and external
ear primaries, and
levels II-V for
posterior scalp and
neck primaries.

All patients had
surgery as their
primary treatment;
148 had
parotidectomy with
neck dissection, 50
parotidectomy alone,
and 18 neck
dissection alone. One
hundred seventy-five
patients received
postoperative
radiotherapy.

On univariate
analysis, the number
of involved lymph
nodes (P < .001),
maximal size (P=.01),
and extracapsular
spread (P=.003) were
found to be
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3.8. Question I.7. Which staging procedures are recomend for patients with squamous cell carcinoma, considering the different stages? 178

Study Aims Design Population Outcomes Results Comments LoE

significant predictors
of survival. On Cox
regression, the
number of involved
lymph nodes as
single or multiple (P
=.006) was
significant. The N1S3
staging system
incorporates involved
lymph nodes from
parotid and neck
(single or multiple)
and the size (< or >3
cm). This system
demonstrates
significant predictive
capacity for
locoregional control
(P <.001), DSS
(P<.0001), and OS
(P<.0001). N1S3 was
tested on a different
cohort of 250
patients, and the
results confirmed
those obtained from
our primary analyses.

The N1S3 system
stages patients
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3.8. Question 1I.7. Which staging procedures are recomend for patients with squamous cell carcinoma, considering the different stages?

Study Aims Design Population

Fujiwara et al. 2016 To evaluate the Prospective study;  Patients with
18F- n= 26 primary cSCC
fluorodeoxyglucose treated in one
positron emission center

tomography (FDG-
PET) imaging to
assess lymph node
(LN) metastasis of
high-risk cutaneous
SCC (cSCC) patients

Outcomes

To evaluate the
18F-
fluorodeoxyglucose
positron emission
tomography (FDG-
PET) imaging to
assess lymph node
(LN) metastasis of
high-risk ¢SCC
patients

Results Comments

according to the
number of involved
lymph nodes and
size, and
incorporates parotid
as 1 of the regional
levels. These 2
predictors are easily
applied on both
clinical and
pathological data.

The maximum
standardized uptake
value (SUVmax) of
more than 2.5 is
generally evaluated
as a positive PET
finding indicative of
malignancy. On the
basis of the
histopathological and
PET findings, 30 LN
from 26 patients
were categorized into
four groups: (i)
histologically
negative and PET
negative (true-
negative; n = 22); (ii)
histologically positive
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3.8. Question II.7. Which staging procedures are recomend for patients with squamous cell carcinoma, considering the different stages? 180

Study Aims Design Population Outcomes Results Comments LoE

and PET negative
(false-negative; n =
0); (iii) histologically
positive and PET
positive (true-
positive; n = 3); and
(iv) histologically
negative and PET
positive (false-
positive; n = 5).

The mean SUVmax
was significantly
higher in the true-
positive cases
(11.0£2.8) than in
the false-positive
cases (3.4 +0.6). In
the false-positive
cases, the number of
tumor-infiltrating
inflammatory cells at
the primary skin site
was highest among
the four groups,
suggesting that
inflammation
contributed to the
false-positive uptake
of FDG.
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3.8. Question 1l.7. Which staging procedures are recomend for patients with squamous cell carcinoma, considering the different stages?

Study

Ghafoori et al.
2015

Aims

To determine
valuable
sonographic
features for
differentiating
metastasis from
benign nodes using
gray scale and
Doppler
sonography.

Design

Prospective study;
n= 63

Population

Patients with head
and neck SCC
treated and
referred to surgery
clinic of Hazrat
Rasoul Akram
hospital from
November 2010 to
June 2012, with
complaint of
palpable cervical
lymph node.

Outcomes

To determine
valuable
sonographic
features for
differentiating
metastasis from
benign nodes using
gray scale and
Doppler
sonography.

Results Comments

The number of
metastatic lymph
nodes was 47, while
the remaining 16
were reactive. There
were significant
differences in length
(P =0.037), width (P
= 0.001), resistance
index (P < 0.001),
pulsatility index (P <
0.001) and systolic
velocity (P < 0.001) of
metastatic and
reactive lymph nodes.
Cut points for
resistive and
pulsatility indexes
and systolic velocity
were calculated as
0.695, 1.35 and
16.5, respectively.
The most valuable
factor for defining a
lymph node as
metastatic was
circulation pattern
with accuracy,
sensitivity and
specificity of 94%,
85% and 93%,
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3.8. Question 1l.7. Which staging procedures are recomend for patients with squamous cell carcinoma, considering the different stages?

Study

Gonzalez et al.
2017

Aims

To compare the
AJCC-7 and BWH
staging systems for
cutaneous SCC
(cSCQ) in
immunosuppressed
patients

Design

A single-institution
retrospective
cohort study;
n=106

Population

c¢SCCin
immunosuppressed
patients

Outcomes

Risks of local
recurrence
nodal metastasis
in-transit
metastasis

To report poor
outcomes

Results
respectively.

One hundred six
patients had 412
primary invasive
¢SCC. Eighty-five
percent were AJCC-7
T1, and 15% T2.
Risks of NM and PO
for AJCC-7 T1 versus
T2 were 0.9% versus
5% and 12.8% versus
23.3%, respectively, p
< .05. Eighty-one
percent of tumors
were BWH T1, 18%
T2a, 1% T2b, and
0.2% T3. Risk of LR
for BWH T1 versus
T2a was 11.4% versus
20.3%, p < .01. Risk
of NM increased from
0.3% for T1 to 4.1%,
25%, and 100% for
T2a, T2b, and T3, p <
.05. Ninety percent of
PO occurred in low-
stage BWH T1/T2a.

Comments

Low T-stage ¢SCC
account for most
poor outcomes.
Brigham and
Women’s Hospital
staging criteria
better risk stratifies
¢SCCin
immunosuppressed
patients for risk of
nodal metastasis
and local
recurrences.

Additional studies
are needed to
quantify the
increase in risk of
por outcomes for
same T-stage cSCC
in
immunocompetent
versus
immunocompro-
mised patients.
Better risk
stratification of low
T-stage ¢SCC in
immunosuppressed
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3.8. Question 1I.7. Which staging procedures are recomend for patients with squamous cell carcinoma, considering the different stages?

Study

Kim et al. 2010

Aims

To access the
probabibily of
metastasis of small
atypical cervical
lymph nodes,
detected on US in
patients with head
and neck SCC
(HNSCCQ)

Design

Retrospective
study; n=148
patients (US were
blindly reviewed)

Population

Patients with
HNSCC who
underwent curative
neack dissection
between January
2006 and
December 2008 in
one center

Outcomes

To access the
probabibily of
metastasis of small
atypical cervical
lymph nodes,
detected on US in
patients with
HNSCC

Results

Small atypical nodes
were found on US in
63 cervical levels of
48 patients, of which
18 (28,6%) were
proven to be
metastatic nodes.
The probability of
metastasis was
significantly higher in

Comments

patients is needed.
Alternatively,
immune status can
potentially be
included as part of
the staging criteria
to reflect the
inherent higher risk
of poor outcomes
associated with
immuno-
suppression. In the
meantime, vigilant
detection and
definitive treatment
of even low T-stage
¢SCCin
immunosuppressed
patients are
recommended.
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3.8. Question 1I.7. Which staging procedures are recomend for patients with squamous cell carcinoma, considering the different stages?

Study

Marrazzo et al.

Aims

To investigate the

Design

Retrospective

Population

Patients from a

Outcomes

To investigate the

Results Comments

with than without a
large (>3cm)
ipsilateral metastatic
node (0.50 vs 0.20;
p=0.38) and
marginaly higher with
than without an
ipsilateral metastatic
node.(0.42 vs 0.16;
p=0.61) but not
significantly
associated with the T
from the primary
tumor (p=0.238) or
the presence of an
ipsilateral tumor
(p=0.904).

Metastais was found
in about 30% of small
atypical cervical
nodes on US in
patients with SCC.
The results show that
small atypical nodes
must be interpreted
with consideration of
metastatic nodes in
the ipsilateral neck.

Twenty-nine percent
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3.8. Question 1I.7. Which staging procedures are recomend for patients with squamous cell carcinoma, considering the different stages?

Study
2015

Ruiz et al. 2017

Aims Design

clinical and
pathologic features patients
predictive of bony

invasion, perineural

invasion, or
lymphadenopathy

in patients that had
undergone head

and neck imaging

for high-risk

cutaneous

squamous cell

carcinoma (hrSCC).

To review Retrospective
utilization of study; n=98
radiologic imaging patients; 108 high-
of high-stage stage ¢SCC

cutaneous SCC
(cSCCQ) to evaluate
whether imaging

study; n=82

Population

single center that
had undergone
head and neck
imaging for hrSCC.

Patients diagnosed

with cSCC from
January 1, 2000,

through May 30,

Outcomes

clinical and
pathologic features
predictive of bony
invasion, perineural
invasion, or
lymphadenopathy
in patients that had
undergone head
and neck imaging
for high-risk
cutaneous
squamous cell
carcinoma (hrSCC).

Disease-related

outcomes (DRO):
local recurrence,
nodal metastasis,

2013 treated in the death from disease

Brigham and

Women’s Hospital.

Results Comments

(24/82) of patients in
the study had
positive findings on
radiologic imaging.
Immunocompromised
patients were more
likely to have the
radiologic finding of
lymphadenopathy (p
= .04). Tumor size
was found to
correlate with the
radiologic finding of
bony invasion
(correlation
coefficient = 0.40, p
=.0002). There was
no relationship
between either high
risk location or high
risk histopathology
and positive
radiologic findings.

Imaging (mostly
computed
tomography, 79%)
was utilized in 45
(46%) patients and
management was
altered in 16 (33%)

institution
retrospective

overtime.
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3.8. Question 1I.7. Which staging procedures are recomend for patients with squamous cell carcinoma, considering the different stages?

Study Aims Design

impacted
management and
outcomes.

To evaluate the
accuracy of
preoperative clinical
methods such as
palpation,
ultrasonography
(USG), and
computed

Prospective study;
n= 26 patients

Shetty et al. 2015

Population

Patients who were
incisional biopsy
proven cases

of oral carcinoma
requiring resection
of tumor and

neck dissection
treated in one

Outcomes

Accuracy of
preoperative clinical
methods

To assess whether
combining these
techniques
increases the

Results

patients who
underwent imaging.
Patients that received
no imaging were at
higher risk of
developing nodal
metastases
(nonimaging, 30%;
imaging, 13%; P =
.041) and any DRO
(nonimaging, 42%;
imaging, 20%; P =
.028) compared to
the imaging group.
Imaging was
associated with a
lower risk for DRO
(subhazard ratio, 0.5;
95% Cl 0.2-0.9; P =
.046) adjusted for
BWH T stage, sex,
and location.

Palpation, USG, and
CT findings were
compared with
histopathologic
findings by Fisher’s
exact test and the “P”
value for palpation,
US and CT were

186

Comments LoE

Radiologic imaging
of high-stage ¢SCC
may influence
management and
appears to
positively impact
outcomes. Further
prospective studies
are needed to
establish which
patients benefit
from imaging.
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Study

Supriya et al. 2014

Aims

tomography (CT) in
comparison with
postoperative
histopathological
findings in
determination of
metastatic cervical
lymph nodes and
also to assess
whether combining
these techniques
increases the
specificity and
sensitivity of lymph
node metastasis in
oral SCC.

To evaluate the
impact of whole-
body positron
emission
tomography in
comparison to
staging by
conventional
methods alone in
management of
patients with head
and neck cutaneous
SCC (cHNSCCQ) with
confirmed regional

Design

Retrospective case
cohort study; n= 31

Population

center

Patients with
cHNSCC and
regional nodal
metastasis treated
at Peter MacCallum
Cancer Centre
(PMCCQ), from 1st
January 2009 to
31st December
2010.

Outcomes

specificity and
sensitivity of LN
metastasis
diagnostic

To compare staging

PET-CT with staging
by conventional
methods alone in
management of
patients with
cHNSCC.

Results Comments

0.003, 0.000, 0.000,
respectively, which
are statistically
significant.

US examination
combined with CT
gives a better
assessment of the
neck for nodal
metastasis

Addition of 18F-FDG
PET-CT did not
Ch’nge the
management in
24/31 (77%) of
patients. In four
cases the 18F-FDG
PET-CT failed to pick
up biopsy proven
metastatic disease.
Two patients who
had reduced extent
of surgery have
shown no features of
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3.8. Question II.7. Which staging procedures are recomend for patients with squamous cell carcinoma, considering the different stages?

Study

Yoon et al. 2009

Aims Design

nodal metastasis.

To compare the
diagnostic value of
four different
imaging methods
CT, MR imaging,
US, and FDG PET-TC
and their combined
use for
preoperative
detection of
cervical nodal
metastases in head
and neck SCC
(HNSCCQ)

Retrospective
study; n=67
patients

Population

Outcomes

Patients with SCC of To compare the

the head and neck
underwent CT, MR,
usS, and PET/CT for
staging of the
tumor, between
February 2006 and
September 2007 in
onhe center

diagnostic value of
four different
imaging methods
CT, MR imaging,
US, and FDG PET-TC
and their combined
use for
preoperative
detection of
cervical nodal
metastases in
HNSCC.

Results Comments

regional

failure after one year
of follow-up. Overall
the management in
majority of cHNSCC
patients with regional
metastasis does not
Ch’nge by addition of
18F-FDG PET-CT over
conventional
imaging.

Results were verified,
on a level-by-level
basis, with
histopathologic
findings.
Histopathologic
examination revealed
nodal metastases in
74 of 402 nodal
levels. The
sensitivity,
specificity, and
accuracy were 77.0%,
99.4%, and 95.3% for
CT and MR; 78.4%,
98.5%, and 94.8% for
US; and 81.1%,
98.2%, and 95.0% for
PET/CT, respectively.

© Leitlinienprogramm Onkologie | S3 Leitlinie Aktinische Keratose und Plattenepithelkarzinom der Haut | Version 2.0 | Dezember 2022

LoE

188



3.8. Question II.7. Which staging procedures are recomend for patients with squamous cell carcinoma, considering the different stages? 189

Study

Aims Design Population Outcomes Results Comments LoE

The comparison of
these modalities
showed no
statistically
significant difference
among them
(p>0.05). The
combination of CT,
MR, US, and PET/CT
improved sensitivity
(86.5%), without loss
of specificity (99.4%)
and accuracy (97.0%),
although the
difference failed to
reach statistical
significance.

Remarks and notes:

3.8.5.

Literature

Bota JP, Lyons AB, Carroll BT. Squamous Cell Carcinoma of the Lip-A Review of Squamous Cell Carcinogenesis of the Mucosal and Cutaneous Junction. Dermatologic surgery : official
publication for American Society for Dermatologic Surgery [et al] 2017;43(4):494-506. doi: 10.1097/dss.0000000000001020 [published Online First: 2017/02/06]
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Online First: 2017/03/16]
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4. Working group: Actinic keratosis treatment

(AG Therapie der AK)

191

4.1. Question lll.1. Which actinic keratosis treatment modalities/options are recomended,
based on severity and clinical context?

(Frage llL.1. Welche Therapieformen sind fiir die Behandlung der AK nach Schweregrad und klinischem Kontext geeignet?)

Beantwortung durch De novo Recherche

4.1.1. PICO

PICO - Scheme

Population Intervention

Patients with actinic keratoses (any Any intervention (except for
grade, any clinical or histologic type)  sequential or combination therapy)

such as:

e Cryotherapy
e Curettage or shave-excision
e Laser

¢ Diclofenac Natrium 3% in
2.5% Hyaluronic Acid

e 5-FU, 5-FU and 10% SA
e Ingenolmebutate

e Ingenoldisoxat

Comparison QOutcome
placebo, vehicle only, active control At least one of the following efficacy
therapy outcomes:

Mean reduction in lesion
counts from baseline to
assessment (indicated as
absolute values or
percentages)

Participant complete
clearance (rate of
participants with a complete
clearance of all lesions within
a predefined field)

Participant partial clearance
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PICO - Scheme

4.1.2.

Database

1. Search

Medline

Thc.

Imiquimod
Resiquimod
MAL-PDT, ALA-PDT

Retinoids

Database, search strategy, number of results

Search strategy

(keratos*[Title] AND (actinic[Title] OR solar[Title] OR senil*[Title] OR
hyperkeratos*[Title])) AND (randomized controlled trial[Title/Abstract] OR
controlled clinical trial[Title/Abstract] OR random* [Title/Abstract] OR clinical trial

192

(rate of participants with 75%
reduction in the AK lesions
within a predefined field)

Investigator global
improvement index (IGll, rate
of participants rated as
completely improved by the
investigator)

Participants global
improvement index (PGlI,
rate of participants self-
assessed as completely
improved)

Optional: safety, tolerability,
cosmesis optional

Date Number of
results

12" January 269
2017 (initial
search)
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Database Search strategy Date Number of
results

[Title/Abstract] OR placebo[Title/Abstract] OR trial[Title/Abstract]) NOT case report

First updat 280
AND (German[language] OR English[language]) e Bl

17 May 2017

Second update 395

12™ February
2021

Remarks and notes:

Some of the studies were already thoroughly analyzed in a Cochrane Review by Gupta, Paquet et al. (2012). The review served as supporting document for the
evidence tables displayed here. Articles which were included in the review are highlighted with an asterisk ().

4.1.3. Selection criteria
Literature selection
Number of total results 395

Inclusion criteria Study design:

RCTs, systematic reviews or meta-analyses of RCTs, total sample size N>10, inter- and intraindividual design

Outcomes:
At least one of the following efficacy outcomes reported (according to Werner 2015, Gupta 2012)
e Mean reduction in lesion counts from baseline to assessment (indicated as absolute values or percentages)

e Participant complete clearance (rate of participants with a complete clearance of all lesions within a predefined field)
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Literature selection

e Participant partial clearance (rate of participants with 75% reduction in the AK lesions within a predefined field)
e Investigator global improvement index (IGll, rate of participants rated as completely improved by the investigator)

e Participants global improvement index (PGlI, rate of participants self-assessed as completely improved)

Other outcomes regarding safety, tolerability, cosmesis optional

Exclusion criteria Study design:

Observational studies (retrospective and prospective), controlled studies without randomization, case series, case reports,
experimental studies, RCTs with a total sample size N<10, dose-finding studies, experimental studies

Outcomes:
only per-lesion-efficacy reported without information on the subject of randomization (participant in inter-individual studies
Intervention:

Combination treatments allowed

Number of results after title and abstract screening 213 (186+27)
Records excluded after full text review 89 (88+1)
Records included 124
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4.1.4. Evidence table
4.1.4.1.
Study Aims

Askew et al 2009  To systematically
review and critically
appraise the
evidence
supporting the use

of 5-FU to treat AK.

Systematic reviews and meta-analysis (n=7)

Design

Systematic review of RCTs of
treatment of AK with 5-FU

Databsases searched:
Medline, EMBASE, and the
Cochrane Central register of
Controlled trial as well as
cross-references

Inclusion of RCTs on humans
comparing the treatment of
AK with 5-FU, placebo, or
another active treatment, or
investigated different 5-FU
dosage regimens.

Population

n=13 RCTs

number of

participants: range:

17-75

N=1: comparison
of the efficacy of a
1-week treatment
with 0.5% 5-FU
cream followed by
cryotherapy on the
remaining lesions
at 4 weeks post-
treatment with
cryotherapy alone.

N=8: Comparison
of 5% 5-FU cream
with other
treatments
(imiquimod,
cryotherapy,
diclofenac sodium
3% gel (DFS), facial
resurfacing, PDT,

Outcomes

Reduction in
mean or
median
number of
lesions

Lesion
complete
clearance rate

Participant
complete
clearance rate

OR to achieve
100% lesion
clearance

Cosmetic
outcome

Patient
preference

Number of
patients

Results

Reduction in

mean or median

number of

lesions (N=8):

5% 5-FU: 79.5%
(59.2%-100%)
0.5% FU: 86.1%
(77.9-91.7%)

Laser surfacing:

94.5% (92.9-
96.6%)
Placebo: 28.0%
(21.6-34.4%)

Lesion complete

clearance rate:
5% 5-FU: 93.8%

(606/646) at 24

weeks, 98.0%
(124/126) at 4
weeks
Imiquimod:

65.9% (323/490)

DFS: 89%
(111/125)

195
Comments/ Linked LoE
studies
Only 5 studies 2

provided information
about randomization,
only two described
allocation
concealement

Unclear risk for
publication bias

Only one study was
double-blinded and 4
were single blinded

Most studies: small
sample size

Most of the included
studies were at
moderate to high risk
of bias

Records in this review,
that are also available
in the evidence table:

Jorizzo et al. 2002
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Study

Aims

Design

Population Outcomes

5% 5-FU withdrawing
augmented with from the study
tretinoin, and 0.5% as a result of
5-FU (twice daily adverse events
for 3 weeks vs.

twice daily f-or 1

day per week for

12 weeks)

N=3: comparison
of 0.5% 5-FU with
placebo

N=1: Comparison
of 5% 5-FU with 5-
ALA PDT

Results

0.5% 5-FU; 79%
ALA-PDT (blue
light): 80%, with
pulsed laser:
60%

Participant

complete
clearance rate:

5% 5-FU: 49.0%
(0-96%)

0.5% 5-FU: 34.8%
(14.9-57.8%)
Placebo: 0-4.3%
Acid peel/ALA
PDT (red light):
in no patient
reported

CO2 laser
resurfacing:
37.5% (3/8)
ALA-PDT (blue
light): 50%
(6/12)
Imiquimod:
54.5% (24-85%)
Cryotherapy:
68%

OR to achieve

Comments/ Linked
studies

Krawtchenko et al.
2007

Ostertag et al. 2006
Smith et al. 2003
Weiss et al. 2002

Statement regarding
potential conflict of
interest is missing.

© Leitlinienprogramm Onkologie | S3 Leitlinie Aktinische Keratose und Plattenepithelkarzinom der Haut | Version 2.0 | Dezember 2022

LoE

196



4.1. Question Ill.1. Which actinic keratosis treatment modalities/options are recomended, based on severity and clinical context? 197

Study Aims Design Population Outcomes Results Comments/ Linked LoE
studies

100% lesion
clearance (N=4):
5% 5-FU vs
cryotherapy:
OR=10.8 (95%
Cl: 1.2-94.9)
0.5% 5-FU vs
placebo:
OR=30.0 (95%
Cl: 1.7-516.5)
0.5% 5-FU vs
ALA-PDT (pulsed
laser light):
OR=11.0 (95%
Cl: 1.1-114.1)

Cosmetic
outcome (N=1,
assessed at 3
months): no
difference
between the
groups treated
with 5% 5-FU,
cryotherapy, or
imiquimod;
however, at 12
months, 4% of
patients treated
with 5% 5-FU or
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Study Aims Design Population Outcomes Results Comments/ Linked LoE
studies

cryotherapy and
81% of patients
treated with
imiquimod
showed an
excellent
cosmetic
outcome (based
on scarring,
atrophy, and
induration).

Patient
preference
(N=2): 0.5% vs
5% FU: 85%
(17/20) in favour
of 0.5% 5-FU
DFS vs 5% 5-FU:
79%
very/completely
satisfied with
DFS, 68% with
5% 5-FU

Number of
patients
withdrawing

from the study
as a result of
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Study

Ezzedine et al
2021

Aims

Design

Population

To qualitatively and Systematic literature search of N=75 RCTs from

quantitively assess
the comparative
efficacy and
acceptability of AK
interventions,
including the most
recently approved
intervention, 5-FU
4%, for the
treatment of head-
region lesions in
immunocompetent
patients with AK.

RCTs including
immunocompetent patients >
18 years with head region
lesions of AK who were
treated with field-directed,
lesion-directed and other
therapies.

MEDLINE, MEDLINE

In-Process and Embase
databases and the Cochrane
Central

Register of Clinical Trials) as
well as conference
proceedings and clinical trials
were searched.

Network meta-analysis was
used to quantitatively
evaluate field-directed
therapies (5-fluorouracil
formulations, diclofenac
sodium, imiquimod, ingenol

151 publications
were included;

patients’ age
ranged from 56.5
to

76 years, and the
majority were
male , The majority
(n=62)

included patients
with > 5 lesions

N=31 trials were
included in the
NMA

Outcomes

Participant
complete
clearance

Participant
partial
clearance

adverse event-
related
withdrawals as
a proxy of
acceptability

Results

adverse events

(N=3): 1.9%
(4/213) of
patients using
0.5% 5-FU and
5.9% (1/17) of
patients using
5% 5-FU

Participant
complete
clearance:
5-FU 4%:0R
22.58 (95% CI
5.44-101.10)
5-FU 0.5%: OR
12.66 (95% CI
3.39-61.28)
5-FU/SA: OR
5.88 (95% ClI
1.26-26.42)
5-FU 5%: OR
28.84 (95% ClI
6.81-134.10)
ALA-PDT: OR:
16.59 (95% ClI
1.21-207.9)
DIC: OR 2.53
(95% Cl 0.53-
11.64)

IMQ 2.5% OR
6.93 (95% ClI
0.77-64.08)
IMQ 3.75 OR
8.70 (95% CI

Comments/ Linked
studies

Only records
published in English
were eligible for

inclusion. Language is

bias is likely.

No risk of bias
assessment was
undertaken

Imprecision: Wide
confidence intervals

Clinical heterogeneity

among the included
trials.
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Study Aims Design Population Outcomes Results Comments/ Linked LoE
studies

mebutate, 5-aminolevulinic 0.96-79.84)
acid or methyl IMQ 5% OR

aminolevulinate plus 14.26 (95% Cl
; 3.66-53.22)
photodynamic therapy). IMB 0.015% OR

11.34 (95% ClI
2.04-64.28)
MAL-PDT OR
8.71 (95% ClI
1.16-60.10)
Placebo+PDT:
OR 0.59 (95% ClI
0.05-5.56)

Participant
partial clearance:
5-FU 4%: OR
59.12 (95% Cl
17.66-305.20)
5-FU/SA: OR
4.37 (95% ClI
0.53-34.47)
5-FU 5%: OR
57.73 (95% Cl
12.42-336.60)
DIC 3%: OR 7.74
(0.44-129.20)
IMQ 2.5% OR
3.19 (95% CI
0.43-24.91)
IMQ 3.75% OR
5.05 (95% ClI
0.64-38.04)
IMQ 5% OR 7.33
(95% Cl 1.70-
30.58)
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Study

Fu et al 2019

Aims

To investigate if
PDT in combination
with BF-200 ALA is
superior to PDT
with MAL for AK.

Design

Systematic Review and Meta-
Analysis

Databases: PubMed, Cochrane
Library, Web of Science and
EMBASE databases were
searched to

select eligible randomized
controlled trials until 1= April
2019.

Cochrane Risk of Bias Tool
was used to estimate the risk
of bias.

Population

N=5 RCTs with a
total of 2953
lesions treated with
BF-200 ALA and
3035 lesions
treated with MAL

Most participants
in these
comparative trials
were older and
tended to favor
male enrollment.
Mean age of study
participants ranged
from 70.7 to 79.8
years with the
fraction of male
participants
ranging from 54%
to 96%. Locations
included the face
and scalp in the
selected trials.
Daylight
illumination

was applied in
three trials.

Outcomes

Participant
complete

clearance rate

Lesion specific

recurrence
rate

Pain reported

on a visual

analog scale
(VAS) from 0

to 10.

Results

IMB 0.015% OR
22.51 (95% ClI
3.00-173.70)
ALA-PDT OR

16.60 (95% ClI
1.21-223.60)

ALA-PDT vs.
MAL-PDT

Participant
complete
clearance rate

RR: 1.07, 95% CI

1.02-1.12,
p=0.01, 12=72%

At 3 months: RR

1.09 (95% ClI
1.06-1.12,
p=0.5, 12=0%)

At 12 months:
RR 1.10 (95% CI
0.99-1.23,
p=0.04, 12=68%)

Subgroup
analysis:
increased
complete
clearance rates
of grade II-llI
lesions: RR:
1.24, 95% ClI
1.05-1.46,

201
Comments/ Linked LoE
studies
Recurrence was 1

reported in the results
section, although not
defined as outcome in
the methods section.
Selective reporting
bias is thus likely.

Most studies were
rated as low risk of
bias.

Statistical
heterogeneity
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Study Aims

To assess the
effects of topical,
oral, mechanical,
and chemical
interventions for
AK.

Gupta et al 2012

Design

Systematic review performed
in the following databases up
to March 2011: the Cochrane
Skin Group Specialised
Register, CENTRAL in the
Cochrane Library, MEDLINE
(from 2005), EMBASE (from
2010), and LILACS (from
1982)

Population

N=83 RCTs
comparing the
treatment of actinic
keratoses with
either placebo,
vehicle, or another
active therapy with
a total of 10036
participants

The RCTs covered
18 topical
treatments, 1 oral
treatment, 2
mechanical
interventions, and
3 chemical
interventions,
including PDT.

Outcomes

Participant
complete
clearance

Comparative
risks in terms
of number of
participants
completely
cleared per
1000

Adverse
events

Results

p=0.01

Lesion specific
recurrence rate
at 12 months:
0.67 (95% Cl
0.48-0.92,

p=0.01; 12=26%)

Pain: MD: 0.21,
95% Cl 0.05-
0.37, p=0.008;
12=6%
Participant

complete
clearance:

favoured four
field-directed
treatments
compared to
vehicle or
placebo: 3%

Diclofenac in

2.5% hyaluronic

acid (RR 2.46,
95% Cl 1.66-
3.66; 3 studies
with 420
participants)

0.5% 5-

202

Comments/ Linked LoE

studies

Most of the studies 1
lacked descriptions of
some methodological
details, such as the
generation of the
randomisation
sequence or allocation
concealment, and half
of the studies had a
high risk of reporting
bias.
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Study Aims Design Population Outcomes Results Comments/ Linked LoE
studies

fluorouracil (RR
8.86, 95% ClI:
3.67-21.44; 3
studies with 522
participants)

5% imiquimod
(RR 7.70, 95% Cl
4.63-12.79; 9
studies
with1871
participants)

0.025% to 0.05%
ingenol
mebutate (RR
4.50, 95% ClI
2.61-7.74; 2
studies with 456
participants)

It also
significantly
favoured the
treatment of
individual
lesions with PDT
compared to
placebo PDT
with the
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Study Aims Design Population Outcomes Results Comments/ Linked LoE
studies

following
photosensitisers:
ALA (blue light):
RR 6.22, 95% ClI
2.88-13.43; 1
study with 243
participants
ALA (red light):
RR 5.94, 95% ClI
3.35-10.54; 3
studies with 422
participants)
MAL (red light):
RR 4.46, 95% ClI
3.17-6.28; 5
studies with 482
participants)
ALA-PDT was
also significantly
favoured
compared to
cryotherapy (RR
1.31, 95% ClI
1.05 to 1.64)

Number of
participants
completely

cleared per
1000:
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Study Aims Design Population Outcomes Results Comments/ Linked LoE
studies

313 with 3%
diclofenac
compared to
127 with 2.5%
hyaluronic acid;
136 with 0.5% 5-
fluorouracil
compared to 15
with placebo;
371 with 5%
imiquimod
compared to 48
with placebo;
331 with ingenol
mebutate
compared to 73
with vehicle; 527
to 656 with
ALA/MAL-PDT
treatment
compared to 89
to 147 for
placebo-PDT;
and 580 with
ALA-PDT
compared to
443 with
cryotherapy.

5% 5-fluorouracil
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Study Aims Design Population Outcomes Results Comments/ Linked LoE
studies

efficacy was not
compared to
placebo, but it
was comparable
to 5% imiquimod
(RR 1.85, 95% Cl
0.41 to 8.33)

Adverse events:
144 participants
affected out of
1000 taking 3%
diclofenac in
2.5% hyaluronic
acid, compared
to 40
participants
affected out of
1000 taking
2.5% hyaluronic
acid alone, and
56 participants
affected out of
1000 taking 5%
imiquimod
compared to 21
participants
affected out of
1000 taking
placebo.
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Study

Gupta et al 2013:

Network meta-
analysis of the
outcome
“participant
complete
clearance” in non-
immunosuppressed
participants of 8
interventions for
AK (follow-up
Gupta 2012):

Hadley et al 2006

Aims

To determine the
relative efficacies
of eight main AK
treatments in non-
immunosuppressed
participants.

To evaluate the
efficacy and safety
of imiquimod 5%
cream for the
treatment of AK.

Design

Network meta-analysis: mixed
treatment comparison
combining both indirect and
direct eveidence from
multiple trials by using a
Bayesian approach and
Markov chain Monte Carlo
methods.

Inclusion of parallel-group
RCTs reporting the outcome
“participant complete
clearance”

Literature search can be
obtained from the Cochrane
Review Gupta 2012

Systematic review and meta-
analysis

Eligible records were
identified from Medline, the
Cochrane Library, and
PubMed using the terms:
(imiquimod or aldara) and

Population

n=32 studies were
included:

n=number of
individual or
pooled studies;
N=total number of
participants:

5-FU 0.5% (n=4,
N=169), 5-FU 5.0%
(n=2, N=44), ALA-
PDT (n=6, N=739),
cryotherapy (n=2,
N=174), DCF/HA
(n=5, N=299), IMI
(n=14, N=1411),
IMB (n=3, N=560),
MAL-PDT (n=7,
N=557) and
placebo (n=32,
N=2520).

n=5 randomized,
double-blind trials
Lasted 12-16
weeks and treated
1293 patients
90% were men
Mean age: range:
64-71 years

Outcomes

Participant
complete
clearance

Participant
complete
clearance rate

Number
needed to
treat (NNT) for
one patient to

Results

The
interventions
were ranked as
follows based on
calculated
probabilities and
odd ratios:

5-FU > ALA-PDT
~ M| ~ IMB ~
MAL-PDT >
cryotherapy >
DCF/HA >
placebo (~equal
to)

Imiquimod vs
vehicle

Participant
complete
clearance rate:
50% vs 5%

Comments/ Linked

studies

The ranking might

Ch’nge based on the

analysed outcome.

Most of the studies

lacked descriptions of
some methodological

details, such as the
generation of the
randomisation

sequence or allocation
concealment, and half
of the studies had a
high risk of reporting

bias.

Quality scores were
high; all trials

reported being both

randomized and

double blind, scoring

3 or more of the
maximum 5 points.
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Study

Aims

Design

((actinic or solar) and
keratosis) and (random OR
randomized). Review articles
and reference lists were used
as well.

Population Outcomes
have their AK
All studies completely or
diagnosed AK by partially
clinical (=75%) cleared
examination, after 12-16

supplemented by  weeks

biopsy and

histology in two Number

trials. needed to
harm (NNH)

All five trials used for one

one sachet of 5% additional AE
imiquimod cream  with

or vehicle cream imiquimod
(placebo) twice or  over 12-16
three times a week; weeks

none used an

active control. Incidence of
Cream was applied adverse events
to specified areas  for imiquimod
of sun-exposed group

skin, usually 20- (available
25cm? on the face information on
and balding scalp, over 1200

but including neck, patients)
forearms, and hand
in one trial. Relative risk
for serious
adverse events
(RR sAE)

Results

NNT for
complete
clearance: 2.2
(95% Cl: 2.0-2.5)

NNT for partial
clearance: 1.8
(95% CI: 1.2-2.0)

NNH: range: 3.2-

5.9

Adverse events:
erythema (28%),
scabbing or
crusting (21%),
flaking (9%),
erosion (6%),
edema (4%), and
weeping (3%)

RR sAE: 1.2 (95%

Cl: 0.7-2.0)

NNT to cause

one additional
withdrawal: 20
(95% Cl: 12-55)

RR withdrawal:

Comments/ Linked
studies

Limitations:

Two of the five
studies used
histological rather
than clinical
diagnoses of AK.

QORUM guidelines
were followed

Unclear risk for
publication bias
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Study Aims

To summarize the
current evidence
for nonsystemic
treatments of AKs
in OTRs.

Heppt et al 2019

Design Population

systematic literature search in N=8 RCTs with 242
MEDLINE, Embase and the OTRs (range 8-81)
Cochrane Central Register of

Controlled Trials (CENTRAL);

trial register were hand-

searched for eligible RCTs

until 22 August 2018.

The

risk of bias was estimated
using the Cochrane Risk of
Bias Tool.

Qualitative synthesis

Outcomes

NNT to cause
one additional
withdrawal

Relative risk to
withdraw due
to adverse
events

Participant
complete
clearance

Lesion specific
clearance rates

Local skin
reactions

Allograft
rejections

Results

1.5 (95% CI: 0.8-

2.7)

Participant
complete
clearance

MAL-PDT: (40-
76.4%)

IMQ: 27.5-62.1%

DIC: 41%
5-FU: 11%

Lesion specific
clearance rates

cMAL-PDT:
60.99%
DL-MAL PDT:
57%
AFXL-assisted
cMAL-PDT: 73%
AFXL-assisted
daylight MAL-
PDT: 78%
AFXL: 16-31%
IMQ: 73.7%
DIC: 53%

209
Comments/ Linked LoE
studies
The overall risk of 1
bias was high.

Potential language
bias

Clinical heterogeneity
of included studies

Limited evidence is
available for the
treatment of AKs in
OTRs.

MAL-PDT
is currently the best-

studied intervention.
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Study Aims Design Population Outcomes Results Comments/ Linked LoE
studies

5-FU: 79%
Cryotherapy:
74%

Local skin
reactions: most
intense in
participants
treated with a
combination of

AFXL and
daylight MAL-
PDT
no therapy-
related
transplant
rejections or
worsening
of graft function
in any trial
Mei et al 2019 To compare the Systematic N=6 RCTs with 369 Complete dPDT vs. cPDT No grey literature was 2
efficacy and safety search of PubMed, Embase, patients with 5,556 response included in the
of dPDT versus and the Cochrane Library AK undergoing Incidence of search; publication
conventional until 15" June 2018 . Pain complete bias likely.
photodynamic dPDT_ or cPDT with response: RR:
therapy (cPDT) in Meta-analysis: fixed or red light and Adverse 0.93, 95% ClI Data presented in the
patients with AK random-effect model was methyl events 0.86-1.01, results section and
applied, aminolevulinate p=0.07, 12=80%  Figure 2 do not match
depending on the were included (complete response
heterogeneity outcome)
reduced
Cochrane risk of bias tool was maximal Studies had an
used to assess risk of bias pain score: MD= " jncreased risk of bias,

4.51,95% Cl - especially in the
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Study

Rahvar et al 2012

Aims

To assess the
efficacy of 0.5% 5-
fluorouracil in
treating actinic
keratosis.

Design

Systematic review of
randomized, vehicle-
controlled trials

PubMed and EMBASE were
searched from 1965 to April
2012

Key words: actinic keratosis,
solar keratosis, topical 5-
fluorouracil, topical 5-FU,
double-blind, controlled trial,
vehicle controlled trial, and
precancerous skin lesions

The medication
names were also
incorporated.

Population

N=4 trials with 399
(active treatment)
and 269
participants
(vehicle)

The mean age of
the active
treatment groups
was 62.7 years.
The majority of
patients were male
(85.4%) and 89%
had a Fitzpatrick
skin type of either |
or Il. In the vehicle
treatment groups,
the mean age was
62.9 years, 85.8%

Outcomes

Absolute
clearance and
mean %
reduction in
lesion count
after 4 weeks
of treatment

Percentage of
patients
achieving
complete
clearance of
their AKs

Percentage
reductions in
AK counts

Results

5.12--3.89, p <

0.001, 12>=71%

lower risk of
adverse events:

RR=0.70, 95% CI

0.58-0.85; p <
0.001, 12=0%

Active vs vehicle

Total clearance:

52.6 vs 0.85

Mean lesion

count reduction:

90.2% vs 28.3%

Percentage of
patients
achieving
complete
clearance of
their AKs in the

5-FU group: 19,
28.2, and 52.6%
in the 1-, 2-, and

4-week

Comments/ Linked
studies

domains blinding of
participants and
reporting bias

Only inter-individual
trials were included.

Only MAL was allowed

as photosensitizer.

High statistical
heterogeneity.

No bias assessment
reported

Only randomized,

double-blind, vehicle-

controlled clinical
trials written in

English evaluating the

efficacy of topical 5-

FU in treatment of AK

were included.

The included studies
only evaluated the
treatment of AKs
present on the face,
and therefore the
results may not be
relevant to the
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Study

Aims

Design

Two trials assessed a once-
daily regimen for 1, 2 and 4
weeks, while the other two

trials assessed a once-daily
regimen for 1 week

Population

of the patients
were male and
93.6% had a
Fitzpatrick skin
type of | or Il.

Outcomes

Results Comments/ Linked
studies

treatment treatment of AKs on
groups, resp.; other anatomical
vehicle: 0.85% regions.

Percentage All records from this

reductions in AK review are also
counts: 68.2, available in the
84.2,90.2,and evidence table:
28.3% in the 1-, Weiss et al. 2002
2-, 4-week 5-FU Jorizzo et al. 2002
and vehicle

groups

Author’s
Conclusion: 0.5%
5-FU is
significantly
efficacious in the
treatment of AKs
as compared
with its vehicle
cream.
Increasing the
length of the
therapy appears
to add to its
efficacy.
Improving the
rate of total
clearance and

© Leitlinienprogramm Onkologie | S3 Leitlinie Aktinische Keratose und Plattenepithelkarzinom der Haut | Version 2.0 | Dezember 2022

212

LoE



4.1. Question Ill.1. Which actinic keratosis treatment modalities/options are recomended, based on severity and clinical context?

Study

Stockfleth et al
2016

Aims

To compare the
relative efficacy of
5-fluorouracil 0.5%
in salicylic acid 10%
(5-FU/SA), ingenol
mebutate (IMB, all

Design

Systematic review of RCTs,
other systematic reviews and
meta-analysis

11 studies were included,
related to 7 RCTs

Population Outcomes

Immunocompetent Complete

adults (>18 years) clinical

with grade I-1l AKs  clearance

on the face,

forehead, and scalp Sustained
clinical

Results Comments/ Linked

studies

number of
lesions present
by increasing
the length of
therapy may
indicate that
patients would
benefit from
prolonging
therapy for up to
4 weeks.
Moreover, the
fact that no
serious side
effects were
reported
demonstrates
the safety of this
medication for
its use in the
populations
evaluated in
these studies.

Complete No sequential or
clinical combination
clearance: treatments included
-5-FU/SA vs

Risk of bias
assessment with the

vehicle/ placebo:
55.4% vs 15%
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Study

Aims

concentrations:
0.0025%, 0.005%.
0.01%, 0.015%, or
0.05%), and
imiquimod
2.5%/3.75% (IMI)
for AKs on the
face, forehead, and
scalp.

Design

Systematic search was
performed in the The
Cochrane Database of
Systematic Reviews, Cochrane
Central Register of Controlled
Trials, MEDLINE, EMBASE and
BIOSIS. Cross-references and
conference websites were
searches as well.

Population Outcomes
5-FU/SA (1 study clearance
and 1 long-term (recurrence
follow-up of the rate)

same study): age
slightly older (>70
years)

IMB (7 studies) and
IMI (2 studies): age
range 63-70 years

In all studies, most
patients were white
or Caucasian with a
higher proportion
of males (>70%)

Patients with
treatment for AKs
on other areas than
scalp, face, and
forehead were
excluded

Patients with
hyperkeratotic or
hypertrophic AKs
excluded in IMB
studies

Results

-IMl vs vehicle/
placebo: 25.0-

35.6% vs 5.5%-

6.3%

-IMB vs vehicle/
placebo: 42.2%
vs 3.7%

Sustained
clinical
clearance:
-recurrence rate
for 5-FU/SA after
12 months:
32.7%
-recurrence rate
for IMB after 12
months 53.9%

214

Comments/ Linked LoE
studies

Cochrane

Collaboration “risk of
bias” assessment tool
with risk of bias being
mostly low to unclear

High heterogeneity

Differences in the
duration of the follow-
up periods

High heterogeneity of
study design,
population, treatment
duration, and vehicle
composition

Literature search was
limited: only records
that have been
published between
January 2011 and
January 2014 were
included: selection
bias likely

The study was funded
by Almirall S.A.
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Steeb et al 2020

Aims

To systematically
review and
synthesize the
current knowledge
on chemically
exfoliative peelings
as interventions for
AK.

Design

systematic literature research
in Medline, Embase, and
CENTRAL and trial register
were searched until 5 August
2019.

Results from individual
studies were pooled using a
random-effects model or
described in a qualitative
synthesis. The risk of bias
was estimated with the tools
provided by the Cochrane
Collaboration (randomized
and non-randomized trials)
and the Evidence Project
(single-arm trials).

Population Outcomes
N=8 studies were Participant
included in the complete
qualitative clearance
synthesis and n=4

studies in the Lesion

meta-analysis. clearance rate

Two studies Pain
investigated a
combination of
TCA 35% peeling

in combination
with Jessner’s
solution in
comparison with 5-
fluorouracil (5-FU)
5% cream for AKs
located on the face.

One study
assessed glycolic
acid 70% in
combination with
5-FU 5% solution
compared to

4.1. Question Ill.1. Which actinic keratosis treatment modalities/options are recomended, based on severity and clinical context?

Results

COMBINATION
APPROACHES
TCA + Jessner’s
solution v.s 5-FU
5% cream

participant
complete
clearance: RR
0.36, 95% Cl:
0.14-0.90, two
studies, 12 = 0%,
P=0.03

Lesion clearance
rate: RR 0.92,
95% Cl: 0.85-
0.99, one study,
P=0.03

5-FU plus
glycolic acid vs.
GA
monotherapy:

Comments/ Linked
studies

Records in this review
that are also available
in the evidence table:
Lebwohl et al. 2013
Stockfleth et al. 2012
Lebwohl et al. 2012
Hanke et al. 2010
Swanson et al. 2010
Stockfleth et al. 2011

All studies had a high
risk of bias: neither
the participants were
blinded in the trials
nor were sham
interventions
performed in any of
the controlled studies

High heterogeneity

among included trials.

RCTs as well as
single-arm trials were
included.
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Study

Aims

Design

Population Outcomes

glycolic acid
monotherapy for
AKs on the face.

Another study
investigated 5-FU
5% followed by
chemical peeling
with glycolic acid
70% in patients
with AK in the head
and neck area.

Results Comments/ Linked
studies

Participant

complete

clearance: RR
9.00 (95% ClI
0.52-155.86)

Lesion clearance
rate: RR 5.87
(95% Cl 4.39-
7.85)

5-FU + GA
(single-arm
trial):
Participant
complete
clearance: 30%
(6/20)

Lesion complete
clearance: 92%
(322/350)

MONOTHERAPY
TCA
monotherapy vs.
PDT:

Participant
complete
clearance:

RR 0.75, 95% ClI:
0.69-0.82, two
studies, 12 = 7%,
P < 0.001

Pain cPDT vs.
TCA: MD -1.71
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Study

Steeb et al 2020b

Aims

To synthesize the
current knowledge
of interventions for
AK in non-scalp
and non-face
localizations.

Design

Systematic review and
network meta-analysis

Randomized controlled trials
(RCTs) reporting data for
these localizations were
searched in Medline, Embase,
and the Cochrane library
CENTRAL

as well as in pertinent trial
registers until 25 March
2020.

Network meta-analysis: Five
treatment modalities were
evaluated and compared

to placebo in a frequentist
network meta-analysis (NMA),
including cryosurgery,
ingenol

mebutate, photodynamic
therapy, colchicine and 5-
fluorouracil.

Population

N=13 RCTs with
1,380 patients

Outcomes

participant
complete
clearance rate
(dichotomous)
and the
participant
partial
clearance rate
(dichotomous),
defined as the
rate of
participants
who had all
(100%) or at
least 75% of
their

lesions
cleared,
respectively

lesion-specific
complete
clearance rate
(dichotomous)
defined as the
proportion of

Results

95% Cl: -3.02 to
-0.41, two
studies, |2 =
55%, P =0.01

Phenol peeling:
participant
complete
clearance: 90.6%

Indirect
comparisons:

participant
complete
clearance rates
compared to
placebo:

cryosurgery: RR
7.73, 95% CI
3.21-18.61; 10
studies;
12=20.3%; GRADE
++--

IMB: RR 7.00,
95% CI 3.06-
15.98, GRADE
++--)

PDT:

RR 3.87, 95% CI
2.14-6.97;
GRADE +++-)

Participant
partial clearance

217

Comments/ Linked LoE

studies

The certainty of the 1
evidence varied from
very low to high and
was limited by
imprecision and study
limitations.

Risk of bias was
heterogenous among
included studies.
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Study Aims Design Population Outcomes Results Comments/ Linked LoE
studies

cleared lesions rates in

after the end  comparison to
of treatment in placebo:
comparison to IMB: RR 7.12,

baseline 95% Cl 4.36-
11.64;

safety, defined 5 studies; 12=0%;

as humber GRADE +++-

of participants PDT: RR 6.59,

who 95% Cl 2.94-

experienced 14.75, GRADE

any treatment- +++-

related 5-FU: RR 6.59,

adverse event 95% Cl 2.60-
16.68, GRADE +-
=),
Colchizine: RR
4.39, 95% ClI
1.76-10.96,
GRADE ++--

lesion clearance
rates compared
to placebo:
cryosurgery: RR
2.97,95% Cl
2.45-3.59; 4
studies; 12=0%;
GRADE ++--
PDT: RR 2.59,
95% ClI
2.16-3.09,
GRADE ++++
Imigquimod: RR
0.67, 95% ClI
0.43-1.05,
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Study

Stockfleth et al
2016

Aims

To compare the
relative efficacy of
5-fluorouracil 0.5%
in salicylic acid 10%
(5-FU/SA), ingenol
mebutate (IMB, all
concentrations:
0.0025%, 0.005%.
0.01%, 0.015%, or

Design

Systematic review of RCTs,
other systematic reviews and
meta-analysis

11 studies were included,
related to 7 RCTs

Systematic search was
performed in the The

Population Outcomes
Immunocompetent Complete
adults (>18 years) clinical
with grade I-1l AKs clearance
on the face,
forehead, and scalp Sustained
clinical
5-FU/SA (1 study clearance
and 1 long-term (recurrence
follow-up of the rate)

Results Comments/ Linked

studies

GRADE ++--

Direct
comparison:
MAL-PDT, 63-
67% of
participants
reported adverse
events
(photosensitivity
reactions),
followed by 43%
for cryosurgery
(cold exposure
injury), 33.3%
for ingenol
mebutate
(erythema,
flaking, scaling,
crusting), and
27.2% for
placebo
(infection or
infestation)

Complete No sequential or
clinical combination
clearance: treatments included
-5-FU/SA vs

vehicle/ placebo: Risk of bias

55.4% vs 15% assessment with the
-IMI vs vehicle/  Cochrane

Collaboration “risk of
bias” assessment tool

placebo: 25.0-
35.6% vs 5.5%-
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Study

Aims

0.05%), and
imiquimod
2.5%/3.75% (IMI)
for AKs on the
face, forehead, and
scalp.

Design

Cochrane Database of
Systematic Reviews, Cochrane
Central Register of Controlled
Trials, MEDLINE, EMBASE and
BIOSIS. Cross-references and
conference websites were
searches as well.

Population Outcomes

same study): age
slightly older (>70
years)

IMB (7 studies) and
IMI (2 studies): age
range 63-70 years

In all studies, most
patients were white
or Caucasian with a
higher proportion
of males (>70%)

Patients with
treatment for AKs
on other areas than
scalp, face, and
forehead were
excluded

Patients with
hyperkeratotic or
hypertrophic AKs
excluded in IMB
studies

Results

6.3%

-IMB vs vehicle/
placebo: 42.2%
vs 3.7%

Sustained
clinical
clearance:
-recurrence rate
for 5-FU/SA after
12 months:
32.7%
-recurrence rate
for IMB after 12
months 53.9%

Comments/ Linked
studies

with risk of bias being
mostly low to unclear

High heterogeneity

Differences in the

duration of the follow-

up periods

High heterogeneity of
study design,
population, treatment
duration, and vehicle
composition

Literature search was
limited: only records
that have been
published between
January 2011 and
January 2014 were
included: selection
bias likely

The study was funded
by Almirall S.A.

Records in this review
that are also available
in the evidence table:
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Study

Vegter et al 2014

Aims

To compare
different
treatments for mild
to moderate AKs
on the face and
scalp available in
clinical practice in
Europe.

Design

A Bayesian network meta-

analysis (NMA) of RCTs

(random-effects Bayesian

model)

11 different treatment

modalities were investigated:
-3 with ALA-PDT (gel or patch)

-1 with MAL-PDT

-3 with imiquimod cream
(IMI), as 4-week application
5%, 16-week course 5%, and
2/3-week course 3.75%

-1 cryotherapy

-1 diclofenac 3% in 2.5%

hyaluronic acid (DCF)

-1 0.5% fluoruracil (5-FU)
-1 ingenol mebutate (IMB)

Population

N=5562 from 25
studies were
included

Average age 63.2-
71.9 years

81.4% male

patients with mild
to moderate AK
lesions on the face
and scalp (5-20)

Immunosuppressed
patients were
excluded

Outcomes

Primary
outcome:
complete
patient
clearance
(total
clearance of
all patient’s
lesions)

The
probability to
achieve
complete
patient
clearance was
indicated by a
log OR relative
to the other
treatments or
placebo

Surface under

Results

Complete
clearance rates

OR, SUCRA score

%

-BF-200 ALA-PDT
(2 studies,
N=156): 75.8%
(95% Cl: 55.4-
96.2%), 45.9
(95% Cl: 13.9-
151.8),92.1%

-ALA-PDT patch
(2 studies,
N=205): 56.8%
(95% Cl: 30.5-
83.1%), 18.1
(95% Cl: 5.6-
58.9), 62.8%

-MAL-PDT (3
studies, N=232):

Comments/ Linked
studies

Lebwohl et al. 2013
Stockfleth et al. 2012
Lebwohl et al. 2012
Hanke et al. 2010
Swanson et al. 2010
Stockfleth et al. 2011

Combination
treatments were
excluded

A Cochrane review
(Gupta et al. 2012)
was used to identify
studies, but no new
systematic research
was performed

Study covariates were
not taken into
consideration in the
Bayesian NMA

No uniform time point
of outcome evaluation
(4-12 weeks post trial)

Repeated applications
were not studied in
the NMA
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Study Aims Design Population Outcomes Results

the cumulative 54.8% (95% Cl:
ranking curve 33.6-76.0%),
(SUCRA), 16.5 (95% Cl:
ranking from  6.5-42.1), 57.2%
0-1 (O=worse

treatment with -Cryotherapy (2

no studies, N=169):
uncertainty, 38.2% (95% Cl:
1=best 12.1-64.3%), 8.0
treatment with (95% ClI: 2.4-

no 26.9), 30.6%

uncertainty)
-IMI 5% 16 weeks
(5 studies,
N=966): 63.3%
(95% Cl: 45.5-
81.1%), 23.8
(95% Cl: 10.4-
54.2), 74.2%

-IMI 5% 4 weeks
(3 studies,
N=278): 56.3%
(95% Cl: 33.8-
78.8%), 17.6
(95% Cl: 6.5-
47.6), 60.9%

-IMI 3.75% 4
weeks (2

Comments/ Linked LoE
studies

The research was
funded by Biofrontera
(Germany)

records in this review
that are also available
in the evidence table:
Szeimies et al. 2009
Dirschka et al. 2012
Szeimies et al. 2010
Hauschild et al. 2009
Szeimies et al. 2004
Korman et al. 2005
Lebwohl et al. 2004
Jorizzo et al. 2007
Alomar et al. 2007
Krwatchenko et al.
2007

Weiss et al. 2002
Jorizzo et al. 2002
Stockfleth et al. 2011
Wolf et al. 2001
Rivers et al. 2002
Gebauer et al. 2003
Lebwohl et al. 2012
Swanson et al. 2010
Hanke et al. 2010
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Study Aims Design Population Outcomes Results Comments/ Linked LoE
studies

studies, N=322):
39.9% (95% Cl:
15.6-64.2%), 8.7
(95% Cl: 2.9-
26.2), 33.2%

-DCF (5 studies,
N=413): 24.7%
(95% Cl: 12.4-
37.0%), 4.3 (95%
Cl: 2.1-8.6),
14.0%

-5-FU 0.5% (3
studies, N=262):
59.9% (95% Cl:
38.9-80.9%),
20.7 (95% Cl:
7.7-55.7), 66.8%

-IMB (2 studies,
N=309): 54.5%
(95% Cl: 27.8-
81.2%), 16.4
(95% Cl: 5.0-
53.6), 58.1%

-Placebo (23
studies,
N=2250): 6.9%
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Study

Wu et al 2018

Aims

To compare the
efficacy of 5-
fluorouracil (5-FU)
with that of other
treatments of
actinic keratosis
(AK).

Evaluation of 0.5%
5-FU with 10%
salicylic acid [5-
FU/SA], 5% 5-FU
cream, 3%
diclofenac sodium,
cryosurgery, and
vehicle

Design

Systematic literature review of
five databases (OVID,
PubMed, EMBASE, Cochrane
Central Register of Controlled
Trials, and MANTIS) was first
performed to identify RCTs
from their inception to May
2018. A total of n=731
publications were initially
identified.

The search key terms were
“actinic keratosis/5-
fluorouracil,” actinic
keratosis/fluorouracil,”actinic
keratosis/randomized study,”
and “fluorouracil/randomized
study.”

network meta-analysis (NMA)
based on a random-effects
Bayesian model

Population

N=11 studies of 10
RCTs with 2.256
patients with AK
were included in
the NMA

a total of 1,105
cases were treated
with 5-FU, 58with
cryosurgery,
200with diclofenac
sodium, and 893
with a vehicle. In
most of the studies
(except for two
studies), the mean
age was between
70 and 75 years

Outcomes

Total lesion

clearance

Lesion
reduction from
baseline

Results

(95% CI: 5.5-
8.3%), 1
(reference), 0.0%

OR total lesion
clearance:

5-FU 0.5%/10% %
vs. vehicle: OR
3.1 (95% Ci 1.2-
9.1)

5-Fu 0.5% vs.
vehicle

OR 2.8 (95% ClI
1.5-5.7)
diclofenac vs.
vehicle

OR 1.4 (95% CI
0.52 - 3.5)
Cryosurgery vs.
vehicle

OR 0.27 (95% ClI
0.049-1.3)

MD lesion
reduction from
baseline

vs. vehicle

MD 5.2 (95% ClI
3.2-6.5)

5-Fu 0.5% vs.
vehicle

MD 1.8 (95% ClI
0.74 - 2.7)
diclofenac vs.
vehicle
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Comments/ Linked

Lesion number at
baseline varied among
the studies;
heterogeneity across
studies is likely

Overall risk of bias of
included studies was

literature/unpublished
studies were
searched. Search
string does not seem
to be sensitive as
“only” n=731 citations
have been initially

Immunosuppressed
patients were
5-FU 0.5%/10% % excluded
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Study

Zhao et al 2019

Aims

To evaluate the

safety and efficacy

of DLPDT in
treating

patients with AKs
as compared to
conventional
photodynamic
therapy (CPDT).

Design

Systematic literature review
and meta-analysis

PubMed,

EMBASE, Web of Science, and
the Cochrane Central Register
of Controlled Trials were
searched for relevant
randomized controlled trials
(RCTs) published before
November

2017, based on the following
search terms: “solar
keratoses”, “actinic
keratoses”,
“photodynamic therapy”,
“daylight photodynamic
therapy”, “conventional
photodynamic

therapy”, and “randomized”.
The literature search initially
identified 457 records.

AK had to be
histopathologically confirmed
and localized on the face or
scalp.

Population

Outcomes

N=8 RCTs with 424 complete

patients

all patients were
aged >60 years,
and the majority
were male

response
rate—with
response rates
based on
individual
lesions as
opposed to
treatment
areas

patient
satisfaction:
assessed by
convenience of
the procedure
at

baseline, and
a subject
satisfaction
questionnaire
regarding the
treatment
outcome at
the final visit

pain

Results Comments/ Linked LoE

studies

MD 0.91 (95 ClI -
0.82 -2.1)
Cryosurgery vs.
vehicle

MD 2.5 (95% ClI
0.090-4.4)

DLPDT vs. cPDT  Only MAL was allowed 4
as photosensitizer.

RR: Complete
response rate:

RR, 0.892; 95%

Publication/language
bias likely as only

Cl, 0.818-0.973; English publications
P=0.01; n=244 were eligible.

Man lesion The authors only
response: considered trials with
SMD, -0.221; low risk of bias for
95% Cl, -0.395 the meta-analysis,

to -0.027; p= thus, nearly all
0.024; n=237 domains in the

assessment were
rated as low risk of
bias (Fig. 2), which
seems unrealistic and
thus, the true risk of
bias assessment
might be

Patient
satisfaction

RR 4.001; 95%
Cl, 2.017-7.938;
p< 0.001; n=318

Pain overestimated.

SMD -2.544:; 95% Besides, the authors
Cl, -3.57 to - explicitly state that
1.632; p<0.001; there were 2 single-
n=424 blinded studies and 3

investigator-blinded
studies; however, risk
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Study Aims Design Population Outcomes Results Comments/ Linked LoE
studies
Only MAL was allowed as of bias was only
photosensitizer. assessed as unclear

for 2 studies,
although this should
be rated as high for
all studies for the
respective domain.

The amount of
studies identified in
the initial literature
search is low; it
seems as if the search
string was not
sensitive.

Furthermore, the
authors
misinterpreted the
results and stated that
results were not
significant although
they were significant.

4.1.4.2. Individual studies (n=91 + 18)

Study Aims and Design Population Outcomes Results Comments and LoE
intervention methodological

assessment

Akar et al To compare the Randomized, active- n=16 patients with AKs Complete 1% colchicine group Insufficient detail 2

2001 * efficacy and controlled, double-blind, (10 male, mean age=64  healing vs 0.5% colchicine  reported about the
safety of two parallel-group study years, range:50-82 years) group method used to
different Majority: photo skin types Reduction rate generate the
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Study

Akarsu et
al 2011

Aims and
intervention

concentrations
of colchicine
cream, 0.5% and
1% for the
therapy of AKs.

Intervention:
Application of
0.5% or 1%
colchicine cream
twice daily for
10 days.

To compare the
effects of topical
3% diclofenac
sodium plus
hyaluranon (DFS)
gel, 5%
imigquimod (IMQ)
cream, and base
cream (BC) in

Design

N=8: 1% colchicine cream
twice daily for 10 days
N=8: 0.5% colchicine
cream twice daily for 10
days

Washout period: 3 months

Follow up of 1, 2 and 6
months after treatments

Examination by the same
investigator

Single-centre, open label,
evaluator-blinded,
randomized study, follow-
up=24 weeks

Population

Il and Il

Exclusion criteria: Patients
with >15 lesions or with
very extensive lesions

n= 61 patients with AKs

3 treatment groups:

DFS (twice daily for 12
weeks): n=21, mean
age=65.71 years +11.60,
disease duration (years):
2.68+2.34

Basal TTS: 3.95+0.22

Outcomes

in number of
AKs at 1 month

Mean reduction
of lesions
counts at 1
month

Complete
clearance rates
=CR

Total Thickness
Score=TTS from
0-4

Patient Global

Results

Complete healing:
6/8 vs 7/8

Reduction rate in
number of AKs:
73.9% (48/65) vs
77.7% (52/67),
p<0.001

Mean reduction of
lesion counts:
0.7+1.3 vs 0.66
+1.7,p > 0.05

CR at the end of the
treatment vs follow-
up:

DFS: 19.1% vs.
14.3%

IMQ: 20% vs. 45%
BC: 0%

Average TTS value

227

Comments and LoE

methodological
assessment

allocation
sequence.

lesions on the
face:

more responsive to
treatment than
those on the scalp
and upper
extremities

The drug was
provided by Dr. F
Frik Drug
Company.

Statement
regarding potential
conflict of interest
is missing.

Results not 2
generalizable due

to use of TTS and
PGII (self-report
scale)

Efficacy of DFS
seemed to
decrease after
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Study Aims and Design Population Outcomes Results Comments and LoE
intervention methodological
assessment
patients with AK. Improvement  of DFS group was cessation of
IMQ (twice per week for Index=PGlI higher than that of treatment
Intervention: 16 weeks): n=20, mean from 0-6 IMQ group at week
Application of age=68.30 years +10.73, 24
diclofenac disease duration: Both outcomes
sodium plus 2.68+2.30 assessed at 0, Significant
hyaluronan gel Basal TTS: 3.80+0.41 4,8,12,16, 20 difference between
twice daily for and 24 weeks  TTS for DFS and
12 or 16 weeks BC (twice daily for 12 IMQ treatment at
or vehicle twice weeks): n=20, mean age = week 24 (p=0.034,
daily for 12 65.85 years +9.57, mean difference
weeks. disease duration_ 0.85, 95% Cl = 0.36-
2.55+1.75 1.66),
Basal TTS_ 3.85+0.37 PGIlI values not
significantly
different

DFS: in 28%: mild
degrees of
erythema and
scaling

IMQ: In 75%:
erythema, erosion,
oedema, crusting
and scaling

cost-benefit
analysis: IMQ more
expensive than DFS
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Study

Alberts et
al 2000%

Aims and
intervention

To determine
whether topically
administered
DFMO (=2-
Difluoromethyl-
dl-ornithine) is
associated with a
significant
reduction in the
number of AKs
on the forearm.

Intervention:
DFMO or
placebo twice
daily for 6
months.

Design

Randomized, placebo-
controlled, double-
blinded, intraindividual
phase 2b trial

Randomization of DFMO
to left or right arm,
placebo cream on the
contralateral arm, twice
daily for 6 months
Overall adherence to
study protocol: >95%

Washout period: 3 months
for topical or systemic
therapies for AK and 30
days for any other topical
medications on the
forearms

1 month run-in period
with placebo ointment

Population

n=48 participants with
moderate-severe AKs in
the forearms, 32 men
Mean age: 69 years

Outcomes

Percentage

reduction in the
number of AKs

Mean number
of lesions at
baseline and 6
months

Results

(3 boxes =€ 163.8
vs € 54.60 for
4 boxes)

Reduction in
number of AKs after
6 months: 23.5%
(p=0.001) from the
baseline mean of
28.1 AKs. Decrease
of 6.6 on the
treated posterior
forearm (compared
with the placebo
forearm)

There was a 10.8
AK reduction on
treated right arms
(p<0.001) with no
effect on treated
left arms.

229

Comments and LoE
methodological
assessment

% reduction in 2
lesion counts was
given only for the
DFMO-treated

group (selective
reporting bias)

small sample size

6/48 participants
did not complete
the study protocol

7/48 (14.6%)
participants:
severe to moderate
inflammatory
reactions on their
DFMO-treated
arms - dosis
modification

This study was
supported by
USPHS Grant PO1
CA27502.
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Study

Alirezai et
al 1994 %

Aims and
intervention

To evaluate the
efficacy and
tolerability of
isotretinoin 0.1%
cream in the
treatment of
AKs.

Intervention:
Isotretinoin 0.1%
cream or vehicle
twice daily for
24 weeks.

Design

Randomized,
multicentred, double-
blind, placebo-controlled,
parallel-group study

Application of vehicle
cream/placebo twice daily
for 24 weeks to the face,
scalp, upper extremities

Washout period:

Topical retinoids/steroids
2 weeks before treatment
of the treatment areas
Topical 5-fluorouracil,
systemic retinoid or
systemic steroids 4 weeks
before

Population

n=124 patients >21 years
with at least 5 AKs on the
face and/or scalp,

100 randomised, 93
analysed and 79
completed the 24-week
study

Outcomes

mean reduction
in lesions
counts at the
end of the
treatment

Global
therapeutic
response
(investigators’
evaluation)

Results

On the face:

Increased reduction

in number of AKs
for the isotretinoin
group: mean
=3.9+0.6, 65% of
patients with a

reduction > 30% vs

placebo:

mean=1.7+0.5, 45%

of patients with a
reduction > 30%

p=0.001 at the end

of the treatment

No significant effect

for lesions on the

scalp/upper
extremities

Mean reduction in
lesions counts at
the end of the
treatment: on the

Comments and LoE

methodological
assessment

Statement
regarding potential
conflict of interest
is missing.

Unclear risk of 2
allocation bias

At baseline, week
12 and week 24:
two investigators
counted the
lesions
independently,
at the other time
points: only one
investigator >
might bias the
results/selection
bias

Treatment was
applied to the face
in fewer total days
in the isotretinoin
group than in
placebo group
(146+8.5 days vs
170+3.6 days) due
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Study

Alomar et
al 2007 %

Aims and
intervention

To determine
whether
imiquimod is
effective in
clearing AK
lesions when
administered
over a 4-week
treatment period
followed by a 4-
week rest period
(up to two
courses of
treatment).

Design

Multicentre, randomized,
vehicle-controlled,
double-blind, parallel-
group study

Randomization: 1:1 to
vehicle or imiquimod

N=129 randomized to
imiquimod 5% cream once
daily 3 days per week,
N=130 to vehicle

Population

n= 259 white patients
with 5-9 clinically
diagnosed AK lesions
within a contiguous 25
cm? treatment area on the
head

Median age=71 years,
range 44-94

228 men, 31 women

Outcomes

Clearance rates
at week 8 and
at week 16

QOdds ratio (OR)
for complete
clearance

Partial
clearance rates

at week 16

Adverse events

Results

scalp: isotretinoin
group: 4.1+1.5,
placebo: 3.6+0.9;
44% of patients with
a reduction > 30%
vs 65 % placebo
on the upper
extremities:
isotretinoin group:
2.9+0.9, placebo:
1.0+0.8, 53% of
patients with a
reduction > 30% vs
50 % placebo

Imiquimod group vs
vehicle group:

Clearance rates:
55.0% (71/129) vs
2.3%(3/130)
(p<0.0001),
difference: 52.7%
(95% Cl 43.8%-
61.7%), week 16

Imiquimod CR:
higher for treatment
areas on

the face (64.6%)

231

Comments and LoE

methodological
assessment

to modification of
treatment: chance
of bias

Statement
regarding potential
conflict of interest
is missing.

29 study centres 2
Short follow-up

Unclear risk of
random sequence
generation and
allocation
concealment

Participant
complete clearance
for the face and
scalp was reported
for the imiquimod
group but not the
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Study Aims and Design Population Outcomes Results Comments and LoE
intervention methodological
assessment

Intervention: than for scalp vehicle group: high
Imiquimod 5% (49.4%) risk for selective
cream or vehicle reporting bias
once daily, 3 OR complete
days per week, clearance: This study was

43.7% (95% C supported by 3M

1 13.56-140.9) Pharmaceuticals.

Partial clearance:
65.9% (85/129) vs
3.8% (5/130),
p<0.0001

Adverse events:
53.5% (69/129) vs
30.8% (40/130)
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Study

Anderson
et al 2009

Aims and
intervention

To assess the
efficacy and

safety of ingenol dummy, vehicle-controlled
mebutate gel at

3 dosing
regimens
(0.025% for 3
days, 0.05% for
3 days, 0.05%
for 2 days) for

the treatment of

AKs.

Design

Randomized, multicentre,
double-blind, double-

phase 2b trial

Population

n=222 patients with non-
facial AKs, 4-8 clinically
typical, visible, and
discrete AK lesions within
a contiguous area of 25
cm? on the arms,
shoulder, chest, back, or
scalp

Mean age: 67 years (range
43-85)

80.2% male, 68.5% of
patients had FST I/II

N=60: vehicle group
N=50: 0.025% gel for 3
days
N=55: 0.05% gel for 2
days
N=57: 0.05% gel for 3
days

EOT: after 57 days

Outcomes

Partial
clearance rate

Complete
clearance rate

Median
percentage
reduction

Adverse
events/local
skin reactions

233

Results Comments and LoE
methodological
assessment

0.025% gel 3 days  Limitation: Local 2

vs 0.05% gel 2 days skin responses

vs 0.05% gel 3 days may have

vs vehicle: suggested active
treatment to

All 3 active investigators

treatments: sign.
more effective than
vehicle

Funding sources:
Peplin Ltd

Partial clearance
rate:

65% (28/50, 95%Cl:
42.4-69.76) vs
61.8% (34/55,
95%Cl: 48.98-74.66)
vs 75.4% (43/57
95%Cl: 64.26-86.6)
S

21.7% (13/60,
95%Cl 11.24-32.09)

Complete clearance
rate:

40.0% (20/50,
95%Cl: 26.42-53.58)
S

43.6% (24/55,
95%Cl: 30.53-56.74)
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Study Aims and Design Population Outcomes Results Comments and LoE
intervention methodological
assessment

vs 54.4% (31/57,
95%Cl: 41.46-67.32)
vs 11.7% (7/60,
95%Cl: 3.54-19.79)

Median percentage
reduction:

75.0% vs 83.3%

vs 100% vs 0%

LSRs for active
treatment (n=162)
at day 3 (highest):
Erythema
(158/97.5%),
flaking/scaling
(124/76.5%),
crusting (71/43.8%),
swelling (72/44.4%),
vesiculation/pustula
tion (63/38.9%),
pigmentation,
erosion/ulceration,
and scarring <22%
At day 8, erythema
and flaking/scaling
were the most
freugnetly reported
LSRs (96.9% and
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Study Aims and Design Population Outcomes Results Comments and LoE
intervention methodological
assessment

96.3%, resp.)

45 treatment-
related AEs: 2 in the
vehicle group, 11 in
the ingenol
mebutate gel,
0.025% group, 11 in
the 0.05% for 2
days group and 21
in the 0.05% for 3
days group.

8 serious AEs in 4
patients in the
vehicle group, 5
serious AEs in 5
patients in the
ingenol mebutate
gel, 0.025% group,
2 serious AEs in 2
patients in the
ingenol mebutate
gel, 0.05% for 2
days group, and 1
serious AE in 1
patient in the
ingenol mebutate
gel, 0.05% for 3
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Aims and
intervention

Study

Apalla et al To describe the

2011 efficacy of PDT
at different
fluence rates for
the treatment of
AKs using 20%
ALA-cream and
red light (570-
670 nm)

Design

Randomized, open-label,
intraindividual
comparison study

Population

n=50 Caucasian subjects
(29 males) with 150 AKs
Mean age: 58 years=11

Random allocation of each
lesion to treatment
groups

Outcomes

Participant
complete
response rate

Pain according
to visual
analogue scale
(VAS): mean
VAS score (0-
10, 0= no pain,
10 = maximal

Comments and
methodological
assessment

Results

days group. No
serious AE was
reported as being
treatment related.

25 mW/cm2 vs 75
mW/cm?2 vs 50
mW/cm?

Clinical evaluation,
counting and
recording of
lesions: same
‘blinded’
examiners (at
baseline and at
follow-up visits)

CR after 3 months:
92.0% vs 90.0% vs
92.0%

CR after 12 months:
88.0% vs 88.0% vs
90.0%
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Study

Assikar et
al 2020

Aims and
intervention

To assess the
efficacy and the
safety of DL-PDT
vs. PDT in blue
light in the
treatment of AKs
at 12 weeks.

Intervention:
Removal of
scales and crusts
with a curette

Design

Randomized, controlled,
single-centre, intra-
individual, open-label
study

Conventional MAL PDT

with blue light (n=26) vs.

daylight PDT with MAL
(n=26)

Population

N=26 patients with AK on
the face or scalp

Men: 96,2% (25/26)
Mean age; 75 years
(range: 47.0-88.0).

Mean number of AKs:
21.7 per patient (DL-PDT)
vs. 21.4 per patient
(cPDT)

Outcomes Results

All differences were
not statistically
significant

pain)

Mean VAS Score:
6.9 (95%Cl: 6.5-7.3)
vs 8.2(95%Cl: 8.0-
8.4 vs 7.0 (95%Cl:
6.6-7.3)

Conclusion: a
fluence rate
between 25 and
50mW/cm? is
effective and better
tolerated by
patients treated
with topical 5-ALA
PDT for AKs

mean number  DL-PDT vs. cPDT

of cleared AK

lesions =+ sd mean nhumber of
(after 1, 3, and cleared AK lesions:
6 months)’ after 3 months:

19.6 (+6.0) for DL-
PDT and 20.0
(+£6.9) after 6

) months: 19.7 (+6.2)
Recurrence:

Raw number of Vs. (£7.3)

lesion clearance
rate

Comments and
methodological
assessment

Small sample size,
women are
underrepresented
No blinding of
participants or
personnel might
lead to
performance or
detection bias

Due to the intra-
individual design,
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Study

Berman et
al 2020

Aims and
intervention

Separate the 2
treatment areas
with marker
Application of
MAL with T-mm
thick layer in AK
surrounding 5
mm in normal
skin

DL-PDT: Daylight
exposure 30 min

after MAL
application for 2

cI'DDT: Removal
of occlusive
dressing after 3
h of MAL
application
Blue light
illumination (10
J/cm? within 10
min)

To evaluate
efficacy and

safety of ingenol

disoxate gel
versus vehicle

Intervention:
Application of

Ingenol disoxate

gel 0.018% for
face/chest (FC)

Design

Four identical phase 3

multicenter, randomized,
double-blind controlled
trials

AK had to be on either the
full chest (up to 250cm?)
or the full balding scalp.

Patients were randomized

Population

Total number of AKs
treated: n=1119

N=616 randomized to FC
(N= 410 received IngDsx)

N=626 randomized to S
(N= 420 received IngDsx)

FCvs S
Men:400 vs 622

AK count:
5-10AKs:267 vs 240

Outcomes

new AK lesions
at 1,3 and 6
months after
treatment

Adverse events

Pain measured
on a numerical
scale from O
(no pain) to 10
(extreme pain)
after exposure
to the light

Participant
complete and
partial
clearance at
week 8

%reduction in
AK count

Safety

Results

lesion clearance:
after 3 months:
90.5% vs. 94.2%
after 6 months:
90.0% vs. 94.6%

Recurrence of
lesions (difference
DL-PDT-cPDT):
After 3 months:
0.6+0.8

After 6 months:
1.3+ 0.9

No treatment-
related AEs were
observed.

Pain intensity
1.2 (£1.9) vs. 5.1

(£2.3)

IngDsx vs. vehicle

Participant
complete clearance
at week 8:
Face/chest: 25.9%
vs. 2.0%

Scalp: 24.5% vs.
1.5%

Participant partial

Comments and
methodological
assessment

patients act as
their own controls
and minimize the
risk of
confounding

No drop-outs

Efficacy results
were statistically
not significant;
only differences in
recurrence and
safety were
statistically
significant

Large sample size

Possible
heterogeneity
among different
trials
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Study

Aims and Design Population
intervention
or in a 2:1 ratio to receiver >10AKs: 344 vs 383

0.037% for scalp  |ngenol Disoxate gel once
(S) once daily for daily for 3 consecutive
3 consecutive  days (0.018% for chest;

days versus 0.037% for scalp) or
vehicle gel. vehicle.

Outcomes

Cosmetic
outcome
improvement.

Global
satisfaction

Results

clearance at week 8:

Face/chest: 58.1%
vs. 7.7%

Scalp: 61.0% vs.
6.0%

% reduction in AK
count at week 8
Face/chest: 73.5%
vs. 11,2%

Scalp: 73.4% vs. 6%

Safety:

More cases of SCC,
BCC and Bowen’s
disease in the
IngDsx group: HR
2.38 95% Cl 1.28-
4.41

At 12 months:

4 SCC in IngDsx
group, 1 Bowen’s
disease, 1
Melanoma, and 1
BCC vs. 0 in the
vehicle group

Treatment-related
AEs at week 8
Face/chest: 63.9%
vs. 7.4%

Scalp: 73.3% vs.
13.2%

Application site

Comments and
methodological
assessment
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Study

Blauvelt et
al 2021

Aims and
intervention

Design

To present the
results of two

Two identically designed
multicenter, randomized,

identically controlled, double-blind
designed phase trials
3 trials that

Tirbanibulin 1% vs.
placebo

evaluated the
efficacy and

Population

Total sample size: n=702;
351 patients per trial

Trial 1:

Tirbanibulin (n=175) vs.

vehicle (n=176)
Age: 69.5+8.6 vs.

Outcomes

Participant
complete
clearance after
57 days

Participant
partial

Results

pain:

Face/chest: 57.2%
vs. 2.9%
Scalp:58.5% vs.
2.9%

Application site
pruritus: 32.9% vs.
2.5%

Scalp:31.3% vs.
3.9%

Cosmetic outcome
improvement
Much improved:
Face/chest: 54.4%
vs. 6.2%

Scalp: 61.1% vs.
4.4%

Global satisfaction
Face/chest:
73.0+20.9 vs.
39.1+30.1

Scalp: 71.8+22.6 vs.

35.3+28.2

Tirbanibulin vs.
placebo

Participant
complete clearance:
Trial 1: 44%
(77/175) vs. 5%

240

Comments and LoE
methodological
assessment

No recurrence 2
rates were

reported for the
vehicle groups

Unblinding might
be likely due to the
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Study

Aims and Design

intervention

safety of

tirbanibulin Patients had to have four

ointment, as
compared with

to eight clinically typical,
visible, and discrete

vehicle actinic keratosis lesions
ointment, on the face or scalp within
applied for 5 a contiguous area

days in adults measuring 25 cm?

with actinic

keratoses on the
face or scalp.

Intervention:
Application of
tibanibulin 1%
ointment or
vehicle to a 25-
cm?
contiguous area
containing four
to eight lesions
once daily for 5
consecutive
days.

Population

70.2+9.4

Male: 84% vs. 88%
Median count of AK. 6
(IQR 5-7) vs, 6 (IQR 5-7)

Trial 2:

Tirbanibulin (n=178) vs.

vehicle (n=173)

Age: 69.1+8.7 vs.
70.2+8.9

Male: 89% vs. 87%
Median count of AK. 6
(IQR 5-7) vs. 6 (IQR 5-7)

Outcomes

clearance at 57
days

Mean percent
reduction

Patients with
recurrent AK
after 1 year

Local skin
reactions (4-
point scale,
ranging 0-3))

Results Comments and LoE
methodological
assessment

(8/176) presence of local

Trial 2: 54% skin reactions

(97/178) vs. 13%

(22/173)

Participant partial
clearance:

Trial 1: 68%
(119/175) vs. 16%
(29/176)

Trial 2: 76%
(136/178) vs. 20%
(34/173)

Mean % reduction:
83% vs. 20%

Trial 1: 86% + 31 vs.
28%+36

Trial 2: 82%+29 vs.
34%+36

Subgroup analysis
Complete clearance
Trial 1:

Face: 50% vs. 6%
Scalp: 30% 2%

Trial 2:

Face: 61 vs. 14%
Scalp: 41% vs. 11%
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Study Aims and Design Population Outcomes Results Comments and LoE
intervention methodological
assessment

Recurrence: At 1
year, the
percentage of
patients with
recurrent lesions
was 47% and the
estimate of the
percentage of those
with recurrent or
new lesions within
the application area
was 73%; the
estimate of
sustained complete
clearance was 27%.

Safety
most common local

reactions to
tirbanibulin were
erythema in 91% of
the patients and
flaking or scaling in
82%

Pooled anaylsis:
tirbanibulin vs.
vehicle

Any SsAE: 1% vs. 2%
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Aims and
intervention

Study

Bourcier et To assess the

al 2017 safety and
efficacy of
ingenol disoxate
(LEO 43204) on
full face or
approximately
250 cm? on the
chest in patients

Design

Part 1: phase-l, open-label
study

Part 2: multicenter,
randomized, double-
blind, vehicle-controlled,
parallel group trial

Population

Part 2: 243 patients were
randomized 1:1:1:1 to
ingenol disoxate 0.018%
(N=62), 0.012% (N=60),
0.006% gel (N=62) or
vehicle (N=59), applied
once daily for 2
consecutive days to the
full face or to

Outcomes

Participant
complete
clearance

Participant
partial
clearance
(=75%)

Comments and LoE
methodological

assessment

Results

Application-site
pain: 10% vs. 3%
Application-site
pruritus: 9% vs. 6%

Across the two
trials, squamous-
cell cancer
developed in 10
patients outside the
application area.
One tirbanibulin-
treated patient, who
did not have
complete clearance
of lesions, had new
onset squamous-
cell cancer within
the application
area.

Results are 2
obtained from part
2 of the study

ingenol disoxate
0.018% vs 0.012%
vs 0.006% gel vs
vehicle

Unclear allocation
Complete clearance: concealment
24.2% vs 18.8% vs
9.9% vs 12.2%,

ingenol disoxate

This study was
funded by LEO
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Study

Aims and
intervention

with AKs.

Intervention:0.0
18%, 0.012%,
0.006% ingenol
disoxate or
vehicle once
daily for 2
consecutive days
to the full face
or to
approximately
250 cm? on the
chest.
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Population

approximately 250 cm?

on the chest.

N=166 men
Median age: 69 years,
range: 42-91

Skin type: N=32:I, N=147:

II, N=54: Ill, N=9: IV

One patient in the vehicle

group discontinued
before first treatment

application; the remaining

242 patients were
included in the final
analysis set.

Outcomes

Reduction in AK
count from
baseline at
week 8

Local skin
responses

Adverse events

Patients’
treatment
satisfaction
(Treatment
Satisfaction
Questionnaire
for Medication,
TSQM) at week
8

Results

0.018% vs 0.006%
p<0.05

Partial clearance:
62.2% vs 54.5% vs
52.4% vs 29.9%,
p<0.05 for all active
treatment groups vs
vehicle

Reduction in AK
count: 79.0% vs
73.4% vs 69.7% vs
42.3%, p<0.001

% reductions in AK
and AK clearance
were higher in
vehicle-treated
patients than in
previous ingenol
mebutate trials
using the same
vehicle as a control.

Local skin
responses: peak at
day 3 for all doses,
rapidly declined and

Comments and
methodological
assessment

244
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Study Aims and Design Population Outcomes Results Comments and LoE
intervention methodological
assessment

reached mild levels
at week 2

Mean composite
scores on day 3:
8.6+3.8 vs 8.0+4.0
vs 6.0+£3.5 vs
1.4£1.1

Erythema and
flaking/scaling:
most common LSRs
in all groups

Adverse events: at
least 50% of
patients in the
active treatment
groups had
treatment-related
AEs

AEs were mild or
moderate in
intensity, most
commonly
application site
pain/pruritus

4 patients: sAEs:
0.006% N=1,
0.012% N=3
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Study

Brian Jiang
et al 2019

Aims and
intervention

To prove the
safety and
efficacy of ALA-
PDT versus
vehicle (VEH-
PDT) in the spot
treatment of
multiple AKs on

Design

Multicenter, randomized,
Vehicle-Controlled,
evaluator-blinded Phase 3
Study

Patients had to have 4-15
grade 1 or 2 AKs on one
upper extremity (dorsal

Population

N=269 (262 patients
completed the study)

Men:188

Mean age: 68 (range 45-
90)

Outcomes

AK lesion
clearance rate
at weeks 8 and
12:

mean and
median number
of cleared AK

lesions =+ sd

Results

TSQM: sign. higher
in all active
treatment groups
than vehicle in
pairwise analyses
(p<0.001). Derived
TSQM scores for
side effects were
significantly lower
between the highest
active treatment
groups (0.012% and
0.018%) and vehicle
(p <001), but not
between the 0.006%
group and vehicle.
Furthermore, the
0.012% group had a
significantly lower
score than the
0.006% group
(p=0.004).

ALA_PDT vs. vehicle
PDT

Participant
complete clearance
At week 12:

31.1% (42/135) vs.
12.7% (17/134)

Comments and
methodological
assessment

Study was funded
by Sun
Pharmaceutical
Industries, Inc.
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Study

Aims and
intervention

upper
extremities at
week 12.

Intervention:
Aminolevulinic
acid or VEH was
spot applied
only to lesions
on one upper
extremity 3
hours

before blue-light
exposure.
Treated
extremity was
covered with
occlusive
dressing during
incubation.
Identical
treatment was
repeated at
Week 8 if AK
lesions were
present in the
treated area.
Blue light (BLU-U)
delivered at a
power

density of 10
mW/cm? at the
skin surface was
administered to
the treatment

Design

hand/forearm).

ALA-PDT (n=135) vs VEH-
PDT (n=134)

Population Outcomes
FST: 1 [12%], 1l [52%],
1l [26%], IV [10%] complete

clearance rates
Mean baseline AK count: at week 8 and
8.5 (sd:3.6) (range 4-15) 12

overall
satisfaction (4-
point scale
O=none/worse,
3=excellent)

safety
symptoms
(Erythema,
Edema,
Stinging/Burnin
g, Scaling and
dryness,
0ozing,
vesiculation,
crust,

Comments and LoE
methodological

assessment

Results

Mean AK clearance
at week 12:
69.1+37.4% vs 29.9
+51.5%

Patient satisfaction
88% (118/134) vs.
42% (55/131) were
very or moderately
satisfied with
treatment

Adverse events:
Stinging/burning:
93% vs 17%
Erythema: 91% vs.
58%

Edema: ~30/40% of
ALA-PDT subjects
Scaling: 76%

No sAEs occurred

Two ALA-PDT-
treated subjects and
one VEH-PDT-
treated subject, all
with a previous
history of SCC,
developed SCCson
their treated
extremities during
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Study

Chen et al
2003 %

Aims and
intervention

area for 16
minutes, 40
seconds for a

total fluence of
10 J/cm?3.

To evaluate the
safety and
efficacy of short
courses of
therapy with
imiquimod 5%
cream in
clearing >75% of
baseline SK
(solar keratosis)
within a field of
treatment.

Intervention:
Application of
study cream or
vehicle three
times a week.

Design

Dual-centre, randomized,
double-blind, vehicle-
controlled, parallel-group
study

Population

Subjects with 5-15
baseline SK within one
treatment area (scalp,
forehead and temples, or
both cheeks).

N=29 in experimental
group (imiquimod 5%
cream), mean age:
64.9+10.2, 19male, 10
female

N=10 in control group
(vehicle cream only),
mean age: 63.0+12.1, 4
male, 6 female

Randomization ratio: 3:1

Application of study
cream three times a week,
followed by a treatment-
free interval of 4 weeks

Outcomes

>75% clearance
of baseline
lesions

100% clearance

Type and
severity of LSR

Mean SK counts
(baseline vs
vehicle)

Results

the post-treatment
period of this study.

Imiquimod group vs
vehicle group

>75% clearance of
baseline lesions:
72% (21/29), (1st
course 45%, 13/29;
2nd course: 56%,
9/16) vs

30% (3/10),
p=0.027

100% clearance:
28% (8/29) vs 10%
(1/10), p=0.4

LSR:

93% (27/29) vs 40%
(4/10)

Mild to moderate
severity

most common LSR
within imiquimod
group:

248

Comments and LoE

methodological
assessment

Small sample size 2
N=5 dropouts
(intervention: 4 vs
control:1)

High risk for

attrition bias

Subgroup analysis:
sex does not act
as confounder

Compliance of
participants might
differ: bias

Randomization
codes by 3M
Pharmaceutical
Services, codes not
revealed to
investigators until
final assessment
were complete:
low risk of
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Study

Aims and
intervention

Dirschka et To evaluate the

al 2012

efficacy and
safety of PDT of
AKs with BF-200
ALA in
comparison with
a registered MAL
cream and with
placebo.

Intervention:
After application
of the gel an

Design

Multicentre, randomized,
observer-blind, placebo-
controlled phase Ill study

Washout period:

Topical treatments: 12
weeks

Substances with
phototoxic/allergic
potential: 8 weeks
Systemic treatments: 1-6
months

Population

Subjects with <75%
clearance of the baseline
SK number were treated
with a second course of
study cream

n=570 patients with 4-8 Patient

mild to moderate AK

bald scalp
84% male (479/570) Lesion
Median age: 71.0 years, complete

range: 39-87

Adverse events

BF-200 ALA: N=248, mean
lesions per patient
6.1+£1.6

MAL: N=247, mean

Outcomes

Complete
lesions on the face and/or clearance rate

clearance rate

Mean VAS score
(0-11), after 1st
treatment

Results

erythema (26/29,
90%), erosions
(17/29, 59%),
scabbing/crusting
(17/29, 59%),
oedema (13/29,
45%) and
flaking/scaling
(11/29, 38%)

Mean SK counts:
Imiquimod:
10.5 to 18.1
Vehicle:

10.8 to 9.3,
p=0.0017

Patient Complete
clearance rate (at 3
months):

BF-200 ALA vs
placebo: 78.2% vs
17.1%, p<0.0001
BF-200 ALA vs MAL:
78.2% vs 64.2%,
p<0.05

Better patient
complete clearance
rates of BF-200 ALA

249

Comments and LoE
methodological
assessment

selection and
performance bias

This study was
supported by 3M
Pharmaceuticals.

Statement
regarding potential
conflict of interest
is missing.

Different light 2
sources were used
for PDT due to
multicentric design
of the study:
stratification of
results: patient
complete clearance
rates/lesion
complete clearance
rates: higher if
irradiated with
narrow-spectrum
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Study

Aims and
intervention

occlusive, light-
tight dressing
was placed over
the lesion and
illumination was
performed 3 h
later. The light
sources included
in the study are
frequently used
for PDT of AK in
Europe with a
narrow emission
spectrum around
630 nm and a
recommended
light dose of 37
J/cm? or an
incoherent
broad-spectrum
light source
emitting light
between 580
and 1400 nm
with a
recommended
light dose of 170
J/cm? or a light
spectrum from

Design

BF-200 ALA gel contains
7.8% or 78 mg/g ALA
(corresponding to 10%
ALA hydrochloride). MAL
cream contains 160 mg/g
of MAL.

Randomization BF-200
ALA: MAL cream: placebo:
3:3:1

Population

lesions per patient:
6.3£1.5

Placebo: N=76, mean
lesions per patient.
6.4+1.4

Outcomes

Results

and MAL at the
face/forehead than
on the scalp.

BF-200 ALA vs MAL
vs Placebo:

Total clearance
after first PDT:
48.4% vs 37% Vs
3.9%

BF-200 ALA vs
placebo:p<0.0001

Lesion complete
clearance rate (at 3
months): 90.4%
(1359/1504
lesions) vs 83.2%
(1295/1557
lesions) vs 37.1%
(182/490 lesions)

Cosmetic outcome:
Very good/good:
43.1% vs 45.2% vs
36.4%

Unsatisfactory: 7.9%

vs 8.1% vs 18.2%

250

Comments and LoE
methodological
assessment

light sources

This study was
sponsored by
Biofrontera
Bioscience GmbH.
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Study

Dirschka et
al 2013
(follow up
study to
Szeimies
2010 and
Dirschka et
al 2012)

Aims and
intervention

600 to 750 nm,
and the
recommended
light dose is 100
J/cm2.

To evaluate
long-term
efficacy and
safety of PDT for
AK 6 and 12
months after the
last PDT with BF-
200 ALA, MAL or
placebo.

Intervention: See
Dirschka 2012
and Szeimies
2010

Design

6 and 12 months follow-
up study of two
randomized, placebo-
controlled, multicentric
phase lll studies

Both studies compared
BF-200 ALA with placebo,
one of the studies
additionally with MAL.

Population

N=663 patients, 630
completed the follow-
up,104 women

Age range: 39-87 years

Outcomes

Complete
clearance
Cosmetic
outcome
Incidence of
new lesions

Comments and
methodological
assessment

Results

Occurrence of
Adverse events:
96.4% vs 98.0% vs
72.4%

Most common and
most severe AEs:
erythema, burning
and pain

Mean VAS score:
4.8+3.61 vs
4.0+3.58 vs
0.5%+1.12

Complete clearance See Dirschka et al
(12 months): 47% 2012

(both studies for BF-

200 ALA) vs 36%

(MAL)

Subgroup: narrow

wavelength LED

lamps: 69% (BF-200

ALA) vs 53% (BF-200

ALA) vs 41% (MAL)

Cosmetic outcome:
at 6 months: very
good/god: 39.7%
and 43.1% for BF-
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Study

Aims and
intervention

Dirschka et To determine

al 2019

whether BF-200
ALA (a
nanoemulsion
gel containing
7.8% 5-
aminolaevulinic
acid) is non-
inferior

to MAL (a cream
containing 16%
methyl-
aminolaevulinate
) in the

Design

Multicenter, randomized,
intra-individual, non-
inferiority, observer-
blinded Phase Il

Study

Randomization in a 1:1
ratio to daylight ALA-PDT
(N=52) or MAL-PDT
(n=52)

AK had to be localized on
the face/scalp

Population

N = 52 patients

96.2% male

Age 72.2+7.2 years
Fitzpatrick skin type:
I-ll: 48

IV-V: 4

Mean number of target

lesions per side: 6.4 £2.2
Nr of lesions: 316

Outcomes

Participant
complete
clearance rate

total lesion
clearance rate
12 wks after
dPDT

Recurrence
rates

Cosmetic
outcome and

Results

200 ALA groups,
42.6% MAL, 34.8%
and 44.1% placebo
At 12 months: very
good/good: 38.9%
and 45.0% for the
BF-200 ALA groups,
in 41.1% MAL,
32.8% and 46.9%
placebo

Overall new lesions:

41.7% and 41.8% in
BF-200 ALA, 20.6%
and 56.1% in
placebo and 48.7%
in MAL

ALA-PDT vs
MAL-PDT

Participant
complete clearance
rate

42.9% vs. 38.8%

Lesion specific
clearance at 12
weeks:

79.8%+ 23.6% vs
76.5% + 26.5

252

Comments and LoE
methodological

assessment

Only per-protocol 2
data were

available; attrition
bias might be

likely

The study was
sponsored by
Biofrontera
Bioscience GmbH.

Patients were not
blinded, thus,
performance bias
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Study

Dragieva et To evaluate the

al 2004 x

Aims and
intervention

treatment of
mild-to-
moderate AK
with daylight
PDT (dPDT).

efficacy and

Design

Population

Outcomes

patient
satisfaction

Pain intensity
during PDT (O-
10)

Prospective, single-centre, n=17 OTRs with 129 mild Complete

randomized, double-

to moderate AKs

response rate

Results Comments and
methodological
assessment

Subgroup analysis: might be likely

AKs in the face

85.2% vs. 84.2% women are

mild AKs: 93.7vs.  underrepresented

91.2%

Lesion specific
recurrence rates 1
year after the
treatment:

19.9% vs 31.6%

Cosmetic outcome
Very good or good:
40.7%vs. 37.5%

Patient satisfaction:
very
good/good/satisfac
tory: 91.8% for both
sides

Adverse reactions
including pain:
mostly mild and
transient and
identical to those
previously
described for dPDT.

Pain: 1.2+2.1 vs.
1.1+2.2

Complete response Small sample size
rate vs partial
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Study

Aims and
intervention

tolerability of
topical
photodynamic
therapy with the
new highly
tumour-selective
photosensitizer
MAL vs. placebo
in the treatment
of AK in
transplant
recipients.

Intervention:
Two lesional
areas within a
patient were
randomized for
two consecutive
treatment of
topical PDT 1
week apart using
either MAL or
placebo cream.

Sites were
illuminated with
75 J/cm? of
visible light

Design

blind, placebo-controlled,
intraindividual study

Population

Mean age (range): 61 (44-
76) years,

14 male, 3 female,
transplantations: N=13
kidney, N=4 heart

face or scalp (N=107),
neck (N=1), extremities
(N=21) (N=number of
lesions)

Outcomes

at 16 weeks
after 2™
treatment

Partial response
rate

Overall lesion
complete
response rate

Adverse events

VAS score

Results

response
MAL:75.4% (13/17

patients, 95% ClI:
9,16) vs 94.1%
(16/17 patients)

No reduction in
number or size of
AKs in the placebo

group

Overall lesion
complete response
rate: MAL vs
placebo:

90.3% (56/62) vs 0%
(0/67), p=0.0003

Adverse events:

No quantification of
AEs reported,
discomofort higher
for MAL than
placebo

Mild to moderate
AEs such as
erythema, oedema
and crust formation
reported

254

Comments and LoE

methodological
assessment

Population: OTRs
with AK->results of
this study are
limited to this
study population

Lack of confidence
intervals and p-
values: selective
reporting bias
likely

Each patient
received 1 g
paracetamol orally
1h before
illumination; a fan
was used to cool
the treated area
and to reduce
discomfort during
illumination = this
may bias the pain
reception and
consequently the
VAS-score
(underestimation)

Unclear risk of
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Study

Aims and
intervention

delivered at 80
mW/cm? by a
noncoherent
light source.

Design

Population

Outcomes

Results

VAS score:

MAL: after 1st
treatment: mild:
N=11, moderate:
N=6

After 2nd
treatment: mild:
N=6, moderate N=9,
severe N=2
Placebo: mild in all
cases

255

Comments and LoE
methodological
assessment

random sequence
generation and
allocation
concealment

VAS score only
reported as
mild/moderate/sev
ere, lack of exact
scores. Besides,
quantity of adverse
events is not
reported: risk for
selective reporting
bias

Study was double-
blind, but because
discomfort was
higher with MAL,
unblinding
possible: detection
bias and
performance bias

Statement
regarding potential
conflict of interest
is missing.
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Study

Evans et al
2014

Aims and
intervention

Design

Randomized, double-
blind, placebo-controlled,
single-center,

clinical trial

To assess the
effects of a 3-
month
application of a
canola phenolic

acid-based Study was conducted in
cream (CPA) on  the Dominican Republic.
AK lesions.

Intervention:
Application of
one sachet of
cream of CPA or
vehicle on the
preselected skin
area twice a day,
after showering
for 12 weeks.

Population

n=45 subjects with 3-10
AKs within a 20 cm?
treatment area (30 CPA,
15 placebo)

Range 45-82 years

Mean age CPA: 60.0+10.8,
placebo: 55.7+9.1 years

4 male, 41 female

Application of one sachet
of cream on the
preselected skin area
twice a day, after
showering for 12 weeks.

Outcomes

Complete
lesion clearance

Partial lesion
clearance

Mean change
from baseline
in the average
lesion area

Adverse events

256

Results Comments and LoE
methodological
assessment

No complete lesion Mainly p-values 2

clearance provided and not
the exact results:
Significant selective reporting

reduction in the
mean change from
baseline in the
average lesion area
at weeks 3
(P=0.002), 6
(P<0.001), and 12
(P<0.001) in the
CPA group, but only
at weeks 6 and 12
in the placebo
group (P=0.005 and
P=0.002,
respectively)

bias likely

>10% decrease in
average lesion area:
Significantly higher
in the CPA group
than the placebo
group at weeks 3
(P=0.05) and 6
(P=0.02), and
showed a trend at
week 12 (P=0.06)
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Study

Foley et al
2011

Aims and Design
intervention
To evaluate Prospective, single-centre,

randomized, controlled
study

lesion clearance,
safety, and skin
quality through
12 months post-
initial treatment
of AKs in
patients treated
with cryotherapy
or imiquimod 5%
cream.

Intervention:
Cryotherapy: up
to 10 lesions per
session, up to 4
sessions every 3
months
Imiquimod: 3-
times-per-week

Population

n=71 patients with 700
baseline-lesions

N=56 male (78.9%)
Mean age: 71.5
years+1.23

Inclusion criteria: >10 AK
lesions in one anatomical
area

N=36 patients
randomized to
cryotherapy, N=35
patients randomized to
imiquimod 5% cream

Randomization 1:1

Outcomes

Lesion
Clearance
Patient
complete and
partial
response rate
(PP)

Skin Quality

Safety (Adverse
events)

Comments and LoE
methodological

assessment

Results

Adverse events: one
severe AE in
placebo group 56
AEs (45 CPA, 11
placebo) were
reported in 30 (20
CPA, 10 placebo)
participants.

Results are limited 3
to this population
(Australia), may

ITT Lesion complete not be

response rates: representative

85.0% (306/360) vs
66.9% (234/350),
p<0.0002 (5
cryotherapy and 10
imigquimod patients
unable for
evaluation)

Cryotherapy vs
imiquimod:

In the imiquimod
group: self-
application of
participants, which
might bias the
results (recall-
bias/compliance)
PP Lesion complete
response rates:
98.7% (306/310) vs
93.6% (234/250),
p=0.0420

Open study:
performance and
detection bias
likely

Patient complete Withdrawal rates:
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Study

Aims and
intervention

for 3-4 weeks,
up to two
courses

Design

Population

Outcomes

Results

response rate:
90.3% (28/31) vs
68-0% (17/25)

Patient partial
response rate: 9.7%
(3/31) vs 28.0%
(7/25)

Global skin quality
in completely
cleared lesions:
82% (250/306) vs
100% (234/234),
p<0.0001

Adverse events:
Hypopigmentation:
54.8% vs 24.0%,
p=0.0197

Mild intensity:
Blister formation,
redness/erythema,

flaking/scaling/dryn

ess,
scabbing/crusting

Conclusion: 12-
month lesion

Comments and
methodological
assessment

13.9% (5/36) for
cryotherapy and
28.6% (10/35) for
imiquimod:
increases the risk
for bias.

The study was
supported by an
unrestricted
educational grant
and a gift of
imiquimod 5%
cream by 3M
pharmaceuticals.
P. Foley has been a
clinical
investigator and
speaker for 3M
Pharmaceuticals.
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4.1. Question Ill.1. Which actinic keratosis treatment modalities/options are recomended, based on severity and clinical context?

Study

Garbe et al
2016

Aims and
intervention

To demonstrate
the efficacy and
safety of follow-
up ingenol
mebutate
0.015% field
treatment of AK
present at 8
weeks after
initial treatment

or emerging in a

previously
cleared field on

the face or scalp.

Intervention:
IMB 0.015% for
three
consecutive
days. If lesions
were present in
the field at 8

Design

Randomized, stratified,
double-blind, vehicle-
controlled, parallel group,
multicenter study

Population

n=450 patients received
initial treatment with
ingenol mebutate 0.015%

gel

N=397 male (88.2%)
Median age: 72 years
(range: 36-92)

If lesions were present in
the field at 8 weeks, or
emerged at weeks 26 or
44 (N=141), patients were
randomized (2:1) to
follow-up ingenol
mebutate 0.015% (N=92)
or vehicle gel (N=49) for
three consecutive days.

Outcomes

Patient
Complete
clearance rates
Incidence of
AEs

Change in local
skin response
score at day 4
between
treatment
cycles (mean
composite LSR
score)

Results

complete clearance:

higher with
repeated
cryotherapy,
cosmetic outcome
better with
imiquimod

Complete clearance:

61.6% (n=277/450)
of initially treated
patients with
IngMeb at 8 weeks

8 weeks after
randomization:
IngMeb (N=134) vs
vehicle (N=69):

Complete clearance

of AKs present at
week 8:

46.7% vs 18.4%,
p<0.01

Emergent AKs:
59.5% vs 25.0%,
p=0.01

After 12 months:
AKs present at 8

259

Comments and LoE
methodological
assessment

Risk of Recall 2

bias/Compliance
of participants
when applying gel.

Blinding of
patients and
investigators to
the second
treatment cycle:
minimizes risk of
bias

This study was
funded by LEO
Pharma.
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Study Aims and Design Population Outcomes Results Comments and LoE
intervention methodological
assessment
weeks, or weeks:
emerged at 18.5% vs 4.1%,
weeks 26 or 44, p=0.02
patients were Emergent AKs:
randomized 31.0% vs 15.0%,
(2:1) to follow- p=0.10
up ingenol
mebutate 12-month clearance
0.015% or rate (N=340):
vehicle gel for estimated at 50.0%
three (95%Cl: 44.0-56.1)
consecutive
days. Mean composite

LSR scores at day 4
after a second
treatment course of
IngMeb were
significantly
reduced vs. first
treatment cycle:
mean difference
was -1.22 (95% ClI -
1.90t0 -0.53; p <
001)

Most common LSR:
erythema and
flaking/scaling

AEs:
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Study

Aims and
intervention

Gebauer et To compare the

al 2003

efficacy and
safety of 3%
diclofenac in
2.5% hyaluronan
gel with placebo
(2.5% hyaluronan
gel alone) in the
treatment of

Design

Randomized, double-
blind, placebo-controlled,
multicentred, parallel-
group study

Population

n=150 patients (89 men,

61 women)
Mean age: 68 years
(range: 27-87 years)

Random allocation to
active treatment (N=73) or

placebo (N=77)

Patients applied 0.25g of

Outcomes

Mean lesion-
count reduction

Complete
lesion
resolution
>50% lesion
reduction

Results

Overall: 7.8% of
patients (35/450)
reported 49 AEs.

1st cycle: Pain
(13.5%), pruritus
(4.4%), headache
(4.0%), eyelid
oedema (3.8%)

Follow-up:
application site
pruritus (5.2%)

No significant
difference in
frequency of
treatment-related
AEs when
comparing 1st and
2nd cycle (p=0.22)

Diclofenac group vs
placebo

At 16 weeks: highly

significant decrease

in number of
lesions: 6.2+7.5
(56.1% reductions)
Vs 2.4+4.3 (23.6%

261

Comments and LoE
methodological
assessment

Study was 2

conducted in
Australia (higher
prevalence rate of
SKs: results are
limited to this
population, results
have to be
interpreted
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Study

Aims and
intervention

patients with SK.

Intervention:
Application of
0.25g gel to
5cm? twice daily
until lesions
resolved or for
12 weeks.

Design

Population

gel to a designated 5cm?
study area twice daily over
12 weeks.

Outcomes

Adverse events

Results

reduction), p<0.001

Complete lesion
resolution:

At 16 weeks: 38% vs
10%, p=0.002

>50% lesion
reduction: at 16
weeks: 65% vs 29%,
p=0.002

Adverse events:
Most common
(majority mild to
moderate): pruritus,
erythema, oedema
and scaling

Severe: 19% of
reported cases of
pruritus, 18% of dry
skin, 12% of rash.

Patients were highly
compliant

262

Comments and LoE
methodological
assessment

cautiously and
might only apply
to this certain
population

Drop-outs: N=35,
more drop-outs in
experimental
group: increased
risk for attrition
bias

Unclear random
sequence
generation and
allocation
concealment

Patients were
highly compliant:
small chance for
recall bias:

Gel and placebo
are nearly
identical: small
risk of allocation
bias and
unblinding
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Aims and
intervention

Study

Gebauer et To evaluate

al 2009x  dosing
frequency
response of
imiquimod 5%
cream for
treatment of AK.

Intervention:
Application of
imiquimod 5%
cream or
placebo once

daily 2,3,50r7

times per week.

Design

Phase Il, multicentre,
randomized, double-
blind, placebo-controlled,
parallel-group study

Population

n=149 subjects (94 men,
54 women)

Mean age: 71£10.2 years
42% FST I, 36% FST |

Randomization to
imiquimod 5% cream or
placebo (4:1) to be
applied once daily 2, 3, 5
or 7 times per week.

Combined placebo =
pooled result of all
placebos (=placebos of
2,3,5 or 7 times per week)

Outcomes Results

Complete Combined placebo

clearance rates and in the

at week 16 imiquimod 2, 3, 5
or 7 times per week

Partial groups:

clearance rates

at week 16 Complete clearance:

0% vs 3.2% vs 6.9%
Adverse events, vs 3.3%vs 6.7% of
local skin subjects (ITT)
reaction

>75% lesion

reduction: 0% vs

22.6% vs 24.1% vs

20.0% vs 36.7%

(p=0.002)

Median percentage
lesion reductions:
25.0%, 50.6%,

Comments and
methodological
assessment

This study was
supported by Hyal
Pharmaceutical
Corporation.

Statement
regarding potential
conflict of interest
is missing.

Drop-outs: N=28
(18.8%): Risk for
attrition bias

remains unclear

Participant self-
applied the drug:
risk for recall bias

Dosing compliance
was assessed at
each treatment
visit via self-
reporting (dosing
diary): 80% of
subjects were
considered
compliant

Study was not
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264

Study

Aims and
intervention

Design

Population

Outcomes

Results

57.6%, 64.7% and
70.3%

Mean percentage
lesion reduction:
21.2% for placebo,
44.6-65.3% for
imiquimod.

Adverse events:
Proportion of
subjects with
possibly related
AEs: higher in the
imiquimod groups
(58.1-93.3%) than
the combined
placebo group
(6.9%);

most reported AE
was application site
reactions
(application site
itching (59.1%), pain
(39.6%), burning
(15.4%))

Author’s
conclusion:

Comments and LoE
methodological
assessment

blinded for the
frequency of
application: high
risk of
performance bias

The known local
pharmacological
effect of
imiquimod (e.g.
erythema) may
have biased
subject and
investigator
assessments

Unclear risk for
allocation
concealment

This study was
funded by 3M
Pharmaceuticals.

Statement
regarding potential
conflict of interest
is unclear.
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Study

Giehl et al
2014

Aims and
intervention

To compare pain
scores, short-
and long-term
efficacy rates of
ALA-PDT of
multiple AKs
when employing
different red
light sources.

Intervention:
Randomization
to ALA/PD750:
n=44 with 151
lesions
irradiation with a
broadband
VIS+wIRAlamp
with a water
cuvette and an
orange filter BTE
595. The water-
filtered spectrum

Design

Randomized, single-
centre, controlled trial

Population

n=88 Caucasian patients
with 310 AKs 67 male, 21
female

Mean age: 73 years
(range: 46-90)

Outcomes

Pain scores
(VAS score, 0O-
10)

Desire for
pause,
anaesthesia,
cancellation of
treatment

Patient
complete
clearance rates

Lesion
complete
clearance rates

Results

application of
immiquimod 5%
cream more
frequently than 3
times per week
should be avoided

Pain scores

PD750:
median=5+2.1,
IQR=3-6

Wal200L:
median=7+2.1, IQR:
6-9, p<0.0001

Desire for:

Pause: PD750 vs
Wal200L 4(9%) vs
9(20%)
Anaesthesia: 2% vs
27%

Cancellation: 2 (5%)
vs 8 (18%)

Patient complete
clearance rates:
PD750 vs Wal1200L:
After T month: 85%
vs 91%, p=0.51
After 3 months: 79%

265

Comments and LoE
methodological
assessment
Randomization: 2

assignment of the
patients to the
different groups
occurred
depending on the
daily availability of
the two lamps and
the location of the
lesions to be
treated

Evaluation of
therapy outcome
was done by a
different person
than the PDT on
the patient

Additional cooling
with cold air was
offered during
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Study

Aims and
intervention

was in the range
595-1400nm
without distinct
peaks. The
absolute
irradiance was
196 mW/cm?2
VIS + wiRA and
the application
time was 30 min
with a distance
of 27 cm to the
skin surface,
resulting in an
absolute
irradiation dose
of 350 J/cm2.

ALA/Wal200L:
n=44 with 159
lesion:
incoherent
halogen light
source with a
spectrum in the
range of 600-
720 nm and
without distinct
peaks. The
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Design

Population

Outcomes

Results

vs 92%, p=0.19

vs 92%, p=0.61
After 12 months:
69% vs 85%, p=0.15

Lesion complete
clearance rates:

PD750 vs Wal1200L:
After 1 month: 94%
vs 92%

After 3 months: 88%
vs 97%, p=0.027
After 6 months: 96%
vs 95%

After 12 months:
81% vs 89%, p=0.13

75% (66/88) of
patients completed
the 12 months
follow-up

Comments and
methodological
assessment

treatment. 17% did
After 6 months: 97% not need it (all
from P750 group)
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Study

Gollnick et
al 2020

Aims and
intervention

absolute
irradiance was
150 mW/cm?2,
the application
time 10-11 min
and the absolute
irradiation dose
was 100 J/cm?2
with the control
of an individual
interactive
measuring
system.

To compare IMIQ
and DIC in the
treatment of AK
with respect to
the risk of
change to grade
Il AK or invasive
SCC, after 3
years

Intervention:
IMQ: Application
of IMQ 3 nights
per weeks, for 4
weeks followed
by a 4-week
treatment pause.
If lesions were
still present,

Design

Data were pooled from
two randomized, active-
controlled, open-label,
multicentre,
multinational, inter-
individual, phase IV
studies
(NCT00777127/NCTO0145
3179; LEIDA1/2)

Immunocompetent
patients with 5-10 visible
AK on the face/scalp and
grade I/1l AK were
included.

IMIQ: n=242
DIC: n=237

Population

N=479 patients

majority of patients in
both treatment groups
were male (IMIQ 83.9%;
DIC 90.3%)

mean age: 70.8 and 71.1

years (IMQ vs. DIC)

Outcomes

Participant
complete
clearance rate
at week 20

Participant
specific
recurrence rate

Histological
change to
grade Il AK or
invasive SCC

Adverse events

Results

IMQ vs. DIC

Participant
complete clearance
rate: 52.1% vs.
35.4%

Participant specific
recurrence rate:
higher in the DIC
group at all time
points

At month 12: 68.6%
(166/242) vs. 82.3%
(195/237)

Comments and
methodological
assessment

N=162 (33.8%
withdrew from the

study during the 3-

years study period
(33.8%; IMQ vs.
DIC: 28.9% vs.
38.8%) = attrition
bias is likely

This study and the
writing/editorial
support were
funded by Meda
Pharma S.p.A., a
Mylan company.

Both studies had
an open-label
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Study

Hanke et al
2010%

Aims and
intervention

induction of a
second course.
DIC: Application

twice daily for
12 weeks
followed by an
8-week off-
treatment phase.

To evaluate
imiquimod 2.5%
and 3.75%
creams for
short-course
treatment of the
entire face and
scalp.

Intervention:
Imigquimod 2.5%,
3.75% or placebo

Design

Two multicentre placebo-
controlled, multi-centre,
double-blind, randomized
studies, conducted in
parallel

Population

n=490 subjects

386 men, 104 women,
99% white, 27% treated
the face, mean age: 65

years

Randomization 1:1:1 to
imiquimod 2.5% once
daily, imiquimod 3.75%
once daily, or placebo

(applied as 3-week

on/off/on regimen).

Outcomes

Complete
clearance rates
at week 17

Partial
clearance rates
at week 17

Median
reduction from
baseline in
lesion count

Results

Histological change
to grade Ill AK or
invasive SCC:
5.4% (13) vs. 11.0%
(26) until month 36

Treatment
emergent AEs: 86%
vs. 82%, 21% and
18% were assessed

as treatment-related

Application site
pruritus: 5.3%
(13/243) vs. 6.7%
(16/238)

Placebo vs
imiquimod 2.5% vs
imiquimod 3.75%
(weeks
posttreatment)

Complete clearance

rates: 5.5% vs 25.0%

vs 34.0%

Partial clearance:
12.8% vs 42.7% vs
53.7%

Comments and
methodological
assessment

design and thus,
an increased risk
for detection and
performance bias.
However, all
professionals and
all documentation
at, and provided
by, the central
histopathological
laboratory
remained blinded
to the study
treatments
administered
throughout the
study.

Drop-outs: N=27

Limitations: Local
effects of
imiquimod,
including
erythema, may
have led to
investigator and
subject bias
(performance and
detection

© Leitlinienprogramm Onkologie | S3 Leitlinie Aktinische Keratose und Plattenepithelkarzinom der Haut | Version 2.0 | Dezember 2022

LoE

268



4.1. Question Ill.1. Which actinic keratosis treatment modalities/options are recomended, based on severity and clinical context?

Study

Aims and
intervention

once daily
applied as a 3-
week on/off/on
regimen.

Design

Population

Outcomes

Investigator
Global
Integrated
Photodamage
(IGIP) score

Safety (adverse
events, LSR)

Results

(p< 0.001, each
imiquimod vs
placebo; p = 0.034,
3.75% vs 2.5% for
partial clearance)

Median reduction
from baseline in
lesion count:
23.6% vs 66.7% vs
80.0%

(p<0.001 each
imiquimod vs
placebo)

Mean IGIP score:
0.7+1.1, 23.4% vs
2.0£1.1, 62.3% vs
1.8+1.1, 70.9%)

Adverse events:
Treatment related:
44 (26.8%) in
imiquimod 2.5%

group, 60 (37.0%) in

imiquimod 3.75%
group and 4 (2.4%)
in placebo group

Comments and
methodological
assessment

bias/Hawthorne
effect)

Investigator
selected the
treatment area for
each subject (face
or balding scalp)->
selection bias

participants
applied the cream
once daily: recall
bias/compliance
might
overestimate the
results (96% of
subjects were
compliant with
dosing per study
protocol)

unclear risk for
random sequence
generation and
allocation
concealment

Data for safety
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Study Aims and Design Population Outcomes Results Comments and LoE
intervention methodological
assessment
LSR: imiquimod were reported

2.5% vs Imiquimod  differently in the
3.75%: Erythema: published record
n=46 (28.2%) vs and the protocol;
n=72 (44.7%), besides, additional
Erosion/ulceration: outcomes were
n=39 (23.9%) vs presented in the
n=49 (30.4%) and paper (cosmetic
scabbing/crusting: outcome): selective
n=37 (22.7%) vs reporting bias
n=56 (30.4%)
This study was
supported by
Graceway
Pharamceuticals.

Hanke et al To determine Multicenter, randomized, N =729 Participant IMB vs vehicle: Potential 2
2020 efficacy and parallel-group, double- (698 pts entered the complete AK unblinding was
safety of IMB blind, vehicle-controlled  extended 12-month clearance At week 8: possible due to
0.027%in areas phase Ill study follow-up) complete AK localized skin
of AK of up to Participant clearance: 21.4%vs responses
250 cm? during  patients with 5 to 20 AK  Ingenol mebutate 0.027%: partial 3.4%
an 8-week initial |esjons on the face/scalp N= 552 clearance The study was
assessment (25-250 cm?) or chest Age: 68 (38-91) Participant partial supported by LEO
period and ) »  Sex: 403 men, 149 Reduction in AK clearance : 59.4% vs Pharma.
extended 12- (approximately 250 cm?) women lesion count 8.9%
month follow-up. Skin type: Selective reporting
1(110), 11 (265), Recurrence Reduction in AK for the outcome
Intervention: 1 (149), IV (27), lesion count “treatment
Application IMB V(1) patient 75.7% vs. 12.7% satisfaction”
(n=552) or satisfaction
vehicle (n=177) vehicle:n =177 Probability of 65/549 (11.8%)
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Study

Aims and
intervention

once-daily for 3
consecutive days
on the full face,
full balding
scalp, or
approximately
250 cm? on the

chest

Population

Age. 69 (45-91)

Sex: 132 men, 45 women
Skin type: 1(28), 11 894), Il

(51),1V4)

Outcomes

cosmetic
outcome

safety

Results

sustained clearance
during the
12-month follow-
up: 22.9% (IMB)

Satisfaction:
increased
satisfaction were
observed with IMB
in comparison to
vehicle

Cosmetic outcome:
improvements in
overall feel and
appearance were
reported by 92.2%
and 93.9% of
patients receiving
IMB and by 17.7%
and 19.0% of those
receiving vehicle,
respectively

Safety:

No unexpected
safety signals were
identified.
Occurrence of AEs:
79.8% vs. 34.7%
SsAEs: 1.5% vs. 1.1%
Application site
pain: 63.8% vs. 2.3%
Pruritus: 37.0% vs.

4.0%

Comments and
methodological
assessment

patients receiving
IMB and 6/176
(3.4%) patients
receiving vehicle
did not apply the
full dose on a
given day or
skipped a
treatment day
completely.
Noncompliance
was mostly due to
reactions in the
treatment area.
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Study

Hauschild
et al 2009

Aims and
intervention

Design

To investigate

of different
application times
and the safety of
a novel patch
(PD P 506 A)
containing
aminolaevulinic
acid in the PDT
of mild to
moderate AK.

group study

Intervention:
Application
duration of 0.5h,
1h, 2h or 4h of
the ALA patch
followed by PDT.

Multicentre, randomized,
both the efficacy blinded-observer, parallel-

Population

n=149 patients of which
140 patients with 520
lesions completed the
study (PP)

0.5 h: N=34, median age:
73 years (range: 39-88), 9
females (26%) and 25
males (74%)

1 h: N=38, median age:
70.0 years (range: 55-91)
13 female (34%), 25 males
(66%)

2 h: N=34, median age:
68.5 years (range: 57-84)
9 females (26%), 25 males
(74%)

4 h: N=34, median age:
69.5 years (range 49-83)
6 females (18%), 28 males
(82%)

Outcomes

Complete
clearance
(patient- and

lesion-based) at
12 weeks post-

treatment

Adverse events

Results

Complete clearance:

4hvs2hvs1hvs
0.5 h group: 74%
patients (86% of
lesions, 95% CI:
0.75-0.95) vs 47%
(73%) vs 50% (72%)
vs 24% (51%)

Statistically, the 4-h
application was
identified as “best
treatment”

In some patients,
lesions that
presented as
‘cleared’ at week 4
worsened and were
apparent again at
week 8 (in all but
the 4h group)

Patients with
clearance seemed
to experience local
reactions to a
greater extent than
patients without

272

Comments and LoE
methodological
assessment

To ensure 2
blinding,

treatment was
administered by a
2nd investigator

The study was
funded by
Photonamic GmbH
& Co. KG.
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Study

Aims and
intervention

Holzer et al To investigate

2016

the efficacy and
safety of 35%
trichloroacetic
acid peel versus
20% ALA-PDT in
patients with
extensive field
cancerization

Design

Randomized, observer-

blinded, intrapatient,

single-centre, comparison

study

Follow-up: 1, 3,6 and 12
months after treatment

Population

Outcomes

n=28 patients with >5 AKs Total lesion

in two comparable
anatomical areas on the
head

Mean age: 70.0 years+7.6
(range 56-88)
N=4 female

count reduction

Complete
clearance

Treatment
failure
(number of AK

Results Comments and LoE
methodological
assessment

clearance (e.g.
redness in 74% of
cleared lesions
whereas only in 38%
of not cleared
lesions)

Adverse events:
5/149 related to the
study medication:
headache (one
severe in 0.5 h
group, two
moderate in 2h and
4h group),
moderate epistaxis
(4 h) and mild
increase of alanine
transaminase (0.5 h
group)

TCA vs ALA PDT: Drop-outs at 12- 2
month follow-up:
Total lesion count  N=5: moderate

reduction (ITT): risk for attrition
31.9% vs 58.0% bias
(p=0.006)

Patients were
Mean Complete instructed to
clearance rate: regularly apply
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Study

Aims and
intervention

and multiple AKs
in the face or on
the scalp.

Intervention:
PDT: Scales
overlying AK
were gently
removed with a
curette before
ALA application.
20% ALA in an
oil in water
emulsion was
evenly applied
on the target
area and
occluded with a
transparent film
dressing. After
four hours the
dressing was
removed, excess
cream was wiped
off and the area
was illuminated
with a filtered
metal halide
lamp (Waldmann

Design

Population

Outcomes

greater than
50% of the
baseline count)

Adverse events,
treatment-
related pain
(mean VAS
score 0-10)

Cosmetic
outcome
(excellent,
good, fair and
poor)

Results

48.8%+£35.1 vs
73.7%£29.5
(p=0.011)

Treatment failure N
patients (%): 7 (25%)
vs 2 (7.1%)

Mean VAS score:
7.5+£2.3 vs 5.1+2.6,
p=0.04

Scarring was only
seen in TCA group
(n=6, 21.4%)

Cosmetic outcome
(excellent): N=11
(44.0%) vs N=19
(76.0%), p=0.202

Comments and LoE
methodological
assessment

sunscreen until
completion of
study.
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Study

Jansen et al
2019

Aims and
intervention

PDT 1200, 600 -
740 nm, using a
dose of 75 J/cm?
at an irradiance
of 75 mW/cm?).

TCA peeling:
After topical
anaesthesia for
30 minutes with
a cream
containing 5%
lidocaine and 5%
prilocaine the
skin was cleaned
with 95%
isopropyl alcohol
and degreased
with acetone
soaked sponges.
35% TCA was
then applied

To compare
treatment
success at 12
months of 5%
fluorouracil
cream, 5%
imiquimod
cream, methyl

Design Population

multicenter, single-blind,
randomized, controlled,
inter-individual trial

N= 624 patient

89.4% male (558/624)
Median age: 73 years
(range 48-94)

Patients 18 years of age  Skin type:

or older with a clinical I: 39.3% (245/624)
diagnosis of five or more 1l: 53.4% (333/624)

actinic keratosis lesions in Ill: 7.4% (46/624)

Outcomes

Proportion of
patients who
remained free
from treatment
failure during
12 months of
follow-up after
the last

Results

cumulative
probability of

remaining free from

treatment failure:
5-FU: 74.7%; 95%

confidence interval

[Cl], 66.8 to 81.0)
than among those

Comments and
methodological
assessment

ITT analysis was
performed

Participant were
not blinded,
performance bias
is likely; however,
all investigator
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Study

Aims and
intervention

aminolevulinate
PDT (MAL-PDT),
and 0.015%
ingenol
mebutate gel in
patients with
actinic keratosis
lesions of any
grade.

Interventions:
5-FU: Application
of 5-FU 5%
cream twice
daily for 4
weeks. (n=155)
MAL-PDT:
Application of
MAL under
occlusion for 3h,
followed by
illumination with
red LED with an
optimum
wavelength of
635+ 18 nm
(fluence 37
J/cm2 during
7.23 minutes).
Directly after
illumination the
treatment area
was covered up
for 24 hours.
(n=156)

Design

one continuous area of
skin measuring 25 to 100
cm? in the head and neck
area were eligible for
participation.

Randomization in a
1:1:1:1 ratio

Population

History of AK. 78.0%
(487/624)

History of NMSC: 56.6%
(353/624)

Median number of AK: 16

(range 5-48)s

Outcomes

treatment

Participant
partial
clearance =
initial
treatment
success at 3
months/12
months after
the last
treatment
(defined as
>75% reduction
from baseline
in the number
of actinic
keratosis
lesions),

Adverse events

Patient
satisfaction

Cosmetic
outcome

Results

who received
imiquimod (53.9%;
95% Cl, 45.4 to
61.6), MAL-PDT
(37.7%; 95% Cl,
30.0 to 45.3), or
ingenol mebutate
(28.9%; 95% Cl,
21.8t0 36.3)

Treatment success:
3 months after EOT
5-FU: 90.6%
(135/149)

IMQ: 75.8%
(113/149)
MAL-PDT: 76.0%
(117/154)

IMB: 67-3%
(101/150)

Treatment success
12 months after
EOT:

5-FU: 82.4%
(108/131)

IMQ: 71.0%
(76/107)

Mal-PDT: 49.6%
(57/115)

IMB: 42.9% (42/98)

Adverse events: no
treatment-related
SsAEs

276

Comments and LoE
methodological

assessment

assessments were
blinded

The percentage of
patients with 100%
adherence was
higher

in the ingenol
mebutate group
(98.7%) and the
MAL-PDT group
(96.8%) than in the
fluorouracil group
(88.7%) and the
imiquimod group
(88.2%).

Grade Il lesions
are included in this
study

Approximately half
the patients who
were assessed for
eligibility declined
to participate in
this trial, usually
because of
personal
preference or
disfavor regarding
a specific therapy.
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Study

Jeffes et al
2001 %

Aims and
intervention

IMB: Application
of IMB 0.015%
once daily for 3
consecutive
days. (n=157)
IMQ: Application
of IMQ 5% cream
3 days a week
for 4 consecutive
weeks. (n=156)

To examine the
safety and
efficacy of PDT
using topical
20% ALA in a
solution
formulation and
varying blue
light doses (2, 5,

Design

Multicentre, randomized,
assessor-blinded, vehicle-
controlled, intraindividual
study

Population

n=36 participants

30 men, 6 women
Mean age: 68.8 years,
range: 38-100

On each patient two AKs
were treated with vehicle
and 2 with 20% ALA.

Outcomes

Participant
complete
clearance

Lesion
complete
response rates
CR rate of AKs
8 weeks after a

Results

Any AE: 5-FU: 92.6%
(125/135)

IMQ: 85.1%
(103/121)
MAL-PDT: 96.6%
(113/117)

IMB: 95.7%
(134/140)

Patient satisfaction:

recommendation: 5-

FU: 93.1%
(135/145); IMQ:
81.0% (111/137);
PDT: 70.3%
(104/148); IMQ:
84.7% (122/144)

Cosmetic outcome
Good-to-excellent:
MAL-PDT: 96.6%;

IMB: 95.1%; 5-FU:
90.3%; IMQ:89.7%

ALA vs vehicle

Complete response
rate:

-8 weeks: 46 (66%)
vs 12 (17%),
p<0.001

-16 weeks for ALA
PDT: 56 (85%),

277

Comments and LoE
methodological
assessment

Hyperkeratotic, 2
hypertrophic grade

3 AKs were

excluded because

of previous
experience
suggesting these

did not respond

well to PDT:
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278

Study

Aims and
intervention

and 10 J/cm?) to
treat multiple
AKs on the face
and scalp.

Design

Population

Outcomes

single PDT
according to
varying light
doses

Application site
reactions
during
illumination
and after
treatment

Results

increase in CR rate
was significant
(p=0.013)

Partial response: 12
(7% vs 12 (17%)
16 weeks for ALA
PDT: 4 (6%)

Number of cleared
lesions at week 8:
0: 5 (14%) vs 25
(71%)

1: 14 (40%) vs 8
(23%)

2: 16 (46%) vs 2
(6%)

CR rate of AKs 8
weeks after a single
PDT according to
varying light doses:
2])/cm?: 16 (57%) vs
8 (29%), p=0.058
5J/cm?: 16 (62%) vs
3 (12%), p<0.001

10 J/cm?: 14 (88%)
vs 1 (6%), p<0.001

Comments and LoE
methodological
assessment

selection bias

High risk of
performance bias:
non-blinded
investigator
performed the
treatments

Unclear risk of
random sequence
generation and
allocation
concealment.

This study was
supported by
DUSA
pharmaceuticals,
Inc.
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Study

Jorizzo et
al 2007 %

Aims and
intervention

To evaluate
imiquimod 5%
cream applied 3
days per week in
one or two
shorter courses
of treatment for
AKs on the head.

Intervention:
Imiquimod 5% or
vehicle cream 3
days per week in
one or two
shorter courses.

Design

Multicentre, randomized,
double-blind, vehicle-
controlled, parallel-group
study

Randomization
imiquimod:vehicle 1:1

Population

n=246 participants
randomized

Imiquimod group: N=123

Vehicle group: N=123

Outcomes

Recurrence at 1
year

Participant
complete and
partial
clearance rates

Adverse
events/Local
skin reactions

Results

Subjective signs
during/after ALA
PDT:
burning/stinging
(most frequently
reported), itching,
pain

Objective signs:
erythema (most

frequently
reported), edema,
wheal

Imiquimod vs
vehicle

Recurrence rate:
39% vs 57%
Complete clearance
rates:

26.8% (course 1) vs
4.1%and 53.7%
(overall) vs 14.6%
Partial clearance
rates: 36.6% (course
1) vs 5.7% and
61.0% (overall) vs
25.2%

279

Comments and LoE
methodological
assessment

Blinded 3

investigators may
have been biased
toward
participants
treated with
imigquimod
identified by
treatment site
reactions
(detection bias)

Lack of
participants’
clinical and
demographic data:
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Study

Jorizzo et
al 2002 %

Aims and
intervention

To compare the
efficacy and
safety of a new
0.5% fluorouracil
topical cream
once daily for 1,
2, or 4 weeks
with vehicle
control for the
treatment of AK.

Intervention:
Application of
0.5% 5-FU or

Design

Multicentre, randomized,
double-blind, open
(treatment duration),
vehicle-controlled,
parallel-group study

Population

n=207 participants
166 men, 41 women

N=69 patients received

vehicle cream

N=47 patients received 1
week of active treatment
N=46 received 2 weeks of

active treatment

N=45 received 4 weeks of

active treatment

Outcomes

% reduction of
lesions (mean
percentage of
reduction in

lesion counts)

Absolute mean
reduction in
lesion counts

Participant
complete
clearance rate

Results

Adverse events:
Itching = most
frequently reported
application site
reaction

LSR: Erythema and
scabbing/crusting
(16% of patients
rated them as
severe)

Mean % reduction:
After T week:
69.5%, after 2
weeks: 86.1%, after
3 weeks: 91.7%
For all: p<0.001 vs
Vehicle control:
21.6%

Proportion of
patients with total
lesion clearance:

1 week: 14.9%

Comments and
methodological
assessment

selective reporting
bias likey

Only statistically
significant results
were reported,
results for AEs and
LSRs are unclearly
reported: selective
reporting bias
likely

This study was
supported by 3M
Pharmaceuticals.

Unclear risk of
allocation
concealment and
random sequence
generation.

No placebo cream
was used to
conceal the
treatment
duration.

Study was partly

(p<0.001 vs vehicle) double-blinded
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Study

Aims and
intervention

vehicle cream
once daily for 1,
2 or 4 weeks.

Design

Population

Outcomes

Physician
Global
Assessment of
Improvement

Adverse events

Results

2 weeks: 37.0%
(p<0.001 vs vehicle,
p=0.014 vs 1 week
active treatment)

4 weeks: 57.8%
(p<0.001 vs vehicle,
p<0.001 vs 1 week
active treatment,
p=0.029 vs 2 weeks
active treatment)
Vehicle: 0%

Physician Global
Assessment of

Improvement
scores: improved
significantly in the
1-, 2- and 4-week
active treatment
groups compared to
vehicle group
(p<0.001)

AEs: facial irritation
reported by most
patients in the 1-
week fluorouracil
(89%), 2-week
fluorouracil (98%),

Comments and LoE
methodological
assessment

and partly open.
High risk for
performance and
detection bias.

Unclear which type
of analysis was
used: High risk for
attrition bias

Several data were
not reported (eg
PGAI, sd on mean
percentages etc):
selective reporting
bias likely

This study was
supported by
Dermik
Laboratories.
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Study

Kang et al
2003 %

Aims and
intervention

To determine
the safety and
efficacy of
adapalene gel
0.1% vs 0.3% vs
placebo in the
treatment of AK
and solar
lentigines.

Intervention:
Daily application
of 0.1% or 0.3%
adalpene gel or
vehicle for 4
weeks, followed
by twice-daily
applications, if
tolerated, for up
to 9 months.

Design

Multicentre, randomized,
placebo-controlled, active-
controlled, assessor-
blinded, parallel-group
study

Randomization: 1:1:1

Population

n=90 participants
69 men, 21 women

Mean age: 63, range 43-

83
79% white, with skin
phototypes | and I

Outcomes

Mean
reduction/chan
ges of lesion
count at 9
months

Physician
global
assessment
improvement

Tolerability

Adverse events

Results

4-week fluorouracil
(96%), and vehicle
(65%) study group

Adalpene gel 0.1%
vs 0.3% vs vehicle

Mean reduction of
lesion count
0.5+0.9 vs 2.5+0.9
(decrease) vs
1.5+1.3 (increase)
P<0.05

Global
improvement:

0.3% significantly
greater global
improvement in AKs
than vehicle at 3
(p<0.05), 6 (p<0.01)
and 9 (p<0.01)
motnhs of
treatment

0.1% sign.
improvement vs
vehicle at 1
(p<0.05) and 6
months (p<0.05)

282

Comments and LoE
methodological
assessment

No follow-up 3

Authors pooled
together selected
PGAI data, i.e. for
clear, marked,
moderate
improvement to
reach statistically
significant
difference:
selective reporting
bias likely

This study was
supported by
Galderma
Corporation,
Texas, US.
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Study Aims and Design Population Outcomes Results Comments and LoE
intervention methodological
assessment

62% (p<0.01) and
66% (p<0.01) of
patients in 0.1% and
0.3% groups were
considered to have
clear, marked, or
moderate
improvements,
compared with 34%
in the vehicle

group.

After 9 months:
proportion of
subjects with lighter
lesions: 57% vs 59%
vs 36% (p<0.05)

Adverse events:
Higher levels of
erythema, peeling,
dryness, burning,
and pruritus were
observed in the
adapalene 0.3% and
0.1% groups in
comparison with
the vehicle group
No potentially sAEs
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Study

Kaufmann
et al
2008 %

Aims and
intervention

To compare
efficacy, safety,
cosmetic
outcomes and
patient
preference of
MAL-PDT vs
cryotherapy in
patients with AK
on the
extremities.

Intervention:
Treatment with
PDT using MAL
160 mg/g cream
or conventional
cryotherapy.

Design

Multicentre, randomized,
open, active-controlled,
intraindividual, right-left

comparison study

At the baseline visit,

eligible patients received
treatment with PDT using
MAL 160 mg/g cream and
conventional cryotherapy,
randomly allocated to
alternate sides of the

body.

Population

n=121 participants with

1343 lesions
78 men, 43 women
Mean age: 69 years,
range: 39-89

Outcomes

Mean
percentage of
reduction in
lesion counts

Cosmetic
outcome
assessed by
investigator
and
participants

Participant
preference

Adverse events

Results

were considered
related to
adapalene gel 0.1%
or 0.3% treatment.

MAL-PDT vs
cryotherapy (PP)

Mean percentage
reduction in lesion
count: 78% vs 88%
(p=0.002)

Investigator’s
assessment of

cosmetic outcome:
79% vs 56%,
(p<0.001)

Patients’
assessment: 50% vs
22% (p<0.001)

Patients’
preference: 59% vs
25% (p<0.001)

Both treatment
regimens: safe and
well-tolerated

Comments and
methodological
assessment

Sd of mean
percentage
reduction in lesion
counts were not
provided: selective
reporting bias
likely

High risk for
attrition bias:
Sometimes not
clear which
analysis type was
used

No blinding: High
risk for detection
and performance
bias

Participant’s
assessment of
cosmetic outcomes
has negative value
if cryotherapy is
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4.1. Question Ill.1. Which actinic keratosis treatment modalities/options are recomended, based on severity and clinical context?

Study

Kohl et al
2016

Aims and
intervention

To evaluate the
efficacy of PDT
with intense
pulsed light (IPL
A>600nm, 16.2
J/cm?) for
treating AK of
the dorsal
hands, inducing
neocollagenesis
and improving
photoaged skin.

Intervention:
Three
treatments of
MAL IPL (IPL
A>600nm, 16.2
J/cm?) or

Design Population

Prospective, randomized,
placebo-controlled,
monocentric, within-
patient, intra-individual
right-left, observer-
blinded trial

N=37 patients

Mean age: 68.84
years+9.28 (range 48-88)
15 men

Random allocation of the
right and left hand to two
treatment groups: MAL
and IPL or placebo and IPL

Patients received three
treatments at 6-week
intervals; follow-up: 10
weeks after last treatment

Outcomes

Complete AK
clearance per
hand and per
lesion at visit 4
(10 weeks after
treatment 3)

Pain (VAS
score)

Patient
satisfaction
with the
appearance of
the back of
their hand (very
satisfied -
satisfied -
moderately

Results

MAL-IPL vs placebo
IPL

Complete AK
clearance per hand:
54.5% vs 3.0%,
p<0.0001 (after 10
weeks)

Complete AK
clearance rates per
lesion: 69% vs 15%,
p<0.001

Per hand: 55% vs
3%, p<0.001

Mean VAS score at
treatment 3:
4.9+2.1 vs 4.3+2.1,

Comments and
methodological
assessment

better and positive
value if MAL-PDT is
better. This could
influence the
participant
perception.

This study was
supported by
Galderma.

Small sample size

Only observer-
blinded:
performance bias
might bias the
results
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4.1. Question Ill.1. Which actinic keratosis treatment modalities/options are recomended, based on severity and clinical context?

Study

Korman et
al 2005%

Aims and
intervention

placebo IPL.

To evaluate the
efficacy and
safety of 5%
imigquimod
cream once daily
3 times per week

Design

Multicentre, randomized,

double-blind, vehicle-

controlled, parallel-group

study

Population

n=492 participants
431 men, 61 women
Mean age: 66.3 years,
range: 41-93

Imiquimod group: n=242

Outcomes

satisfied - not
satisfied) at
follow-up

Investigator
evaluation (0-4,
0= no
improvement)
10 weeks after
treatment 3

Adverse events

Participant
complete
clearance rates
for all lesions
at 8 weeks
post-treatment

Results

p<0.001

Patient satisfaction:
63.6% vs 21.2%

Investigator
evaluation:

Overall appearance:
2.2+1.7 vs 1.8+1.7,
p=0.042

Adverse events:
Mild erythema were
observed after MAL-
IPL

Both treatment
modalities
significantly
improved
photoaged skin and
induced
neocollagenesis

Imiquimod vs
vehicle

Complete clearance
rates:
48.3% (117/242) vs

286

Comments and LoE

methodological
assessment

This study was 2
supported by 3M
Pharmaceuticals.

Skin quality rating
not reported for
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287

Study

Aims and
intervention

for 16 weeks
compared with
vehicle in the
treatment of AK.

Intervention:
Application of
5% imiquimod
cream or vehicle
once daily 3
times per week
for 16 weeks.

Design

Population

Vehicle group: N=250

Outcomes

Partial
clearance rates
for all lesions
at 8 weeks
post-treatment

Median
percentage
reduction of
baseline lesion

Adverse events

Local skin
reactions

Results
7.2% (18/250),
p<0.001

Partial clearance
rates: 64.0%

(155/242) vs 13.6%
(24/250), p<0.001

Median percentage

reduction of
baseline lesions:
86.6% vs 14.3%

Adverse events:
Itching at target

site: 70 (28.9%) vs
10 (4.0%), p<0.001

Burning at target

site: 18 (7.4%) vs 2

(0.8%), p<0.001

Local skin reactions:

common and
occurred in both
groups, most

frequently reported:

erythema,

flaking/scaling/dryn

ess and

Comments and LoE
methodological
assessment

placebo: selective
reporting bias
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Study

Lee et al
2005: long-
term
follow-up
of Korman
et al and
Lebwohl
2004

Kose et al
2008%

Aims and
intervention

To obtain long-
term safety
follow-up data
and estimate AK
recurrence in
patients who
completely
cleared their AK
lesions in the
treatment area
at the 8-week
post-treatment

visit in the phase

Il studies.

Intervention:

application of 5%

imiquimod 3
times per week
or twice per
week.

To compare the
efficacy and
safety of topical

3% diclofenac gel

plus hyaluronic
acid and 5%

Design

Multicentre, randomized,
double-blind, vehicle-
controlled, parallel-group
study

Randomized, open-label,

active-controlled, parallel-

group study

Population

n=146 patients with
completely cleared AKs

131 imiquimod treated,
15 vehicle treated

Median age: 69 years,
range: 45-86 years

All but one of the patients
were white, and 15.8% (23
of 146) were female and
84.2% (123 of 146) were
male. The majority of
patients had a skin type
classified as either
Fitzpatrick Il or IlI.

n=49 participants
28 men, 21 women
Mean age: 56 years,
range: 41-82

N=24 patients: 3%

Outcomes

Recurrence
rates

Median number
of lesions
presen

Safety

Skin quality

Investigator
and participant
global
improvement
indices at the
end of

Results

scabbing/crusting

Recurrence rate:
Patients with
imiquimod 3/week:
24.7% (19/77) vs
patients with
imiquimod 2/week:
42.6% (23/54)

No long-term safety
issues

Skin quality was
maintained
->long-term clinical

benefit in a majority

of patients who
experienced
complete clearance
of their AK lesions.

Diclofenac vs
imiquimod group
(no sign.
differences between
the two groups)

Comments and
methodological
assessment

The study was
conducted with
financial support
from 3M
Pharmaceuticals.

No blinding: high
risk for
performance and
detection bias

No data reported
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4.1. Question Ill.1. Which actinic keratosis treatment modalities/options are recomended, based on severity and clinical context?

Study

Aims and
intervention

imiquimod
cream in the
treatment of AK.

Intervention:
Application of
Diclofenac 3%
natrium in 2.5%
HA gel once
daily or 5%
imiquimod
cream three
times a week for
12 weeks.

Design

Population

diclofenac gel once daily
to their lesions

N=25 patients: 5%
imiquimod cream three
times a week for 12
weeks

Outcomes

treatment (IGII
and PGII)

Local skin
reactions and
adverse events

Results

IGII: Participant
complete response:
12% vs 22%

PGII: Participant
complete response:
28% vs 23%

Incidence of Local
skin reactions (N):
Erythema: 11 vs 10
Crusting: 7 vs 4
Scaling: 2 vs 3
Dryness: 8 vs 7

Adverse events:
Most AEs related to
skin, most
common: erythema,
pruritus, dry skin,
and scaling (mild to
moderate)

12 patients in
diclofenac group an
15 patients in
imiquimod group
experience at least
on AE related to the
treatment

289

Comments and LoE
methodological
assessment

for participant
partial clearance:
high risk for
selective reporting
bias

No information
regarding
participants’
compliance: this
might skew the
data.

Statement
regarding potential
conflict of interest
is missing.
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Study

Krawtchen
ko et al
2007 %

Aims and
intervention

To compare the
initial and 12-
month clinical
clearance,
histological
clearance, and
cosmetic
outcomes of
topically applied
5% imiquimod
(IMIQ) cream, 5%
5-fluorouracil (5-
FU) ointment
and cryosurgery
for the treatment
of AK.

Intervention:
One or two
courses of
cryosurgery (20-
40 seconds per
lesion) or
application of 5%
5-FU twice daily
for 4 weeks or
application of 5%
imiquimod
cream three

Design

Single-centre,
randomized, active-
controlled, parallel-group
study

Randomization to one or
two courses of
cryosurgery (20-40 s per
lesion), topical 5-FU (twice
daily for 4 weeks), o