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Important Updates  

Chapter 5 

The therapy of actinic keratosis was updated and newly approved preparations were 

added. The balance sheet was further revised according to practically relevant 

aspects. 

Chapter 6 

Recommendations for the therapy of cheilitis actinica have been newly included. 

Ablative and drug-based procedures are presented and evidence-based 

recommendations are given. Therapeutic options are summarized in a balance sheet. 

Chapter 7 

For the first time, Bowen's disease is implemented in the guideline. An adaptation 

was made from the Cochrane Review from 2012 which was used as a basis and the 

literature search was updated. Evidence-based recommendations for the therapy of 

Bowen's disease are given. 

Chapter 8 

The recommendations for surgical therapy of squamous cell carcinoma were specified 

and schematized by an algorithm for surgical excision, choice of safety margins, 

recommendations for histological control of excision margins, recommendations for 

post-excision, each taking into account specific risk factors. 

Recommendations for adjuvant and postoperative radiotherapy were presented 

separately. 

The recommendations on system therapy were updated, addressing changes since 

the approval of cemiplimab in August 2019 and alternatives after progression and in 

case of contraindications. 

A section on palliative care was added. 

Chapter 9 

The recommendations on follow-up of squamous cell carcinoma were revised in table 

form, and the recommendations on lymph node sonography were reduced to 6-12-

month intervals. Furthermore, it was added that even in cases of low risk of 

recurrence, follow-up care cannot be dispensed with, but should also be carried out 

for early detection of secondary squamous cell carcinoma of the skin. 
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e.V. (DDG) 
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framework of the German Guideline Program in Oncology. 
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www.leitlinienprogramm-onkologie.de  

1.5 How to cite  

German Guideline Program in Oncology (German Cancer Society, German Cancer Aid, 

AWMF): Actinic keratosis and squamous cell carcinoma of the skin, Long version 2.0, 

2022, AWMF Registration Number: 032-022OL https://www.leitlinienprogramm-

onkologie.de/leitlinien/aktinische-keratosen-und-plattenepithelkarzinom-der-haut/; 

Accessed [tt.mm.jjj] 

mailto:leitlinienprogramm@krebsgesellschaft.de
http://www.leitlinienprogramm-onkologie.de/
https://www.leitlinienprogramm-onkologie.de/leitlinien/aktinische-keratosen-und-plattenepithelkarzinom-der-haut/
https://www.leitlinienprogramm-onkologie.de/leitlinien/aktinische-keratosen-und-plattenepithelkarzinom-der-haut/
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1.6 Special Comment  

 

The field of medicine is subject to a continuous process of further development, 

so that all details provided here, and in particular those on diagnostic and 

therapeutic procedures, can always only represent the state of knowledge at the 

time when the medical care guideline was printed. The greatest possible care has 

been taken with regard to the treatment recommendations given and to the 

choice and dosage of drugs. However, users are requested to check by referring 

to the patient package inserts and specialist information provided by the 

manufacturers, and in cases of doubt to consult a specialist. In the general 

interest of the guideline editors, readers are requested to draw attention to any 

questionable points or inconsistencies found. 

 

Users themselves remain responsible for all diagnostic and therapeutic 

applications, medications, and dosages. 

 

Registered trademarks (protected proprietary names) are not specially identified 

in this guideline. The absence of an indication of this type can therefore not be 

taken to suggest that such names are unregistered product names. 

 

All parts of this guideline are protected by copyright. Any usage outside of the 

provisions of copyright law without written permission from the German 

Guideline Program in Oncology editors is therefore unlawful and liable to 

prosecution. No part of this work may be reproduced in any form without written 

permission from the German Guideline Program in Oncology editors. This applies 

in particular to reproduction, translation, microfilming and storage, usage and 

exploitation in electronic systems, intranets and the Internet. 

 

1.7 Objectives of the German Guideline Program in 

Oncology  

The aim of the Association of the Scientific Medical Societies in Germany (AWMF), the 

German Cancer Society (DKG), and the German Cancer Aid Foundation (DKH) in 

implementing the German Guideline Program in Oncology (GGPO) is to jointly 

promote and support the development, updating, and use of scientifically based and 

practicable guidelines in oncology. The program is based on medical and scientific 

findings established by the specialist societies and the DKG, consensus among 

medical experts, users and patients, as well as the AMWF's regulations for guideline 

development. The program receives specialist support and financing from the 

German Cancer Aid. In order to reflect the current state of medical knowledge and to 

take account of medical progress, guidelines have to be regularly checked and 

updated. The use of the AWMF regulations is intended to provide a basis for 

developing of high-quality oncological guidelines in this framework. As guidelines 

represent an important instrument for quality assurance and quality management in 

oncology, they are intended to be used in a targeted and sustained way in everyday 

medical care. Active implementation measures and also evaluation programs are 

therefore important components of the support provided by the German Guideline 

Program in Oncology. The aim of the program is to create professional preconditions, 

with secure medium-term financing, for the development and provision of high-
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quality guidelines in Germany. High-quality guidelines of this type not only serve for 

structured knowledge transfer but can also be used in the design of health-care 

structures. Relevant aspects of this include evidence-based guidelines as a basis for 

establishing and updating disease management programs, and the use of quality 

indicators derived from guidelines in the context of certification procedures for organ 

tumor centers. 

1.8 Additional Documents relating to this Guideline  

In addition to this long version of the S3 guideline on actinic keratosis and squamous 

cell carcinoma of the skin, the following supplementary documents to this guideline 

are available: 

• Short version of the guideline 

• Patient guideline 

• Guideline report on the guideline development process 

 

This guideline and all of the supplementary documents are available from the 

following web sites: 

 

• German Guideline Program in Oncology 

(https://www.leitlinienprogramm-onkologie.de/leitlinien/aktinische-

keratosen-und-plattenepithelkarzinom-der-haut/) 

• AWMF (https://www.awmf.org/leitlinien/detail/ll/032-022OL.html) 

• Homepages of the participating professional societies (www.derma.de; 

ADO homepage) 

• Guidelines International Network (www.g-i-n.net) 

 

The guideline is also included in the English version of the German Guideline Program 

in Oncology app. 

For more information, visit: https://www.leitlinienprogramm-onkologie.de/app/ 

  

https://www.leitlinienprogramm-onkologie.de/leitlinien/aktinische-keratosen-und-plattenepithelkarzinom-der-haut/
https://www.leitlinienprogramm-onkologie.de/leitlinien/aktinische-keratosen-und-plattenepithelkarzinom-der-haut/
https://www.awmf.org/leitlinien/detail/ll/032-022OL.html
https://derma.de/leitlinien/
https://www.ado-homepage.de/komitees-leitlinien/leitlinien.html
https://backend.leitlinien.krebsgesellschaft.de/www.g-i-n.net
https://www.leitlinienprogramm-onkologie.de/app/
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1.9 Composition of the Guideline Group  

1.9.1 Guideline Coordination  

Prof. Dr. Carola Berking, Hautklinik, Uniklinikum Erlangen, Friedrich-Alexander-

Universität Erlangen-Nürnberg (FAU), Erlangen, Germany 

Prof. Dr. Ulrike Leiter, Zentrum für Dermatoonkologie, Universitäts-Hautklinik, 

Eberhard-Karls-Universität Tübingen, Tübingen, Germany 

PD Dr. Markus Heppt, Hautklinik, Uniklinikum Erlangen, Friedrich-Alexander-

Universität Erlangen-Nürnberg (FAU), Erlangen, Germany 

Prof. Dr. Claus Garbe, Zentrum für Dermatoonkologie, Universitäts-Hautklinik, 

Eberhard-Karls-Universität Tübingen, Tübingen, Germany 

Editorial Assistance 

Sarah Glandien (ADO/DeCOG Dermatologic Cooperative Oncology Group, Berlin) 

1.9.2 Involved Professional Societies and Organisations  

Table 1 lists all of the involved professional societies and further organizations, as 

well as their mandated representatives. 

Table 1: Participating professional associations and organizations (alphabetical) 

Participating professional associations and 

organizations (alphabetical) 

Representative(s) 

Arbeitsgemeinschaft Dermatologische 

Histologie (ADH) 

Prof. Dr. Michael Flaig 

Arbeitsgemeinschaft Dermatologische 

Onkologie der DKG und DDG (ADO) 

Prof. Dr. Stephan Grabbe 

Prof. Dr. Ralf Gutzmer 

Prof. Dr. Axel Hauschild 

Arbeitsgemeinschaft Dermatologische 

Prävention (ADP) e.V. 

Henriette Bunde 

Elisa Großmann 

Yvonne de Buhr 

Arbeitsgemeinschaft Gesundheitsökonomie und 

Evidenz-basierte Medizin der DDG (AGED) 

Prof. Dr. Matthias Augustin 

Arbeitsgemeinschaft Palliativmedizin in der DKG 

(APM) 

Prof. Dr. Carmen Loquai 

Arbeitsgemeinschaft Radiologische Onkologie 

(ARO) 

Prof. Dr. Oliver Kölbl 

Prof. Dr. Dirk Vordermark 

Arbeitsgemeinschaft Tumorklassifikation in der 

Onkologie der DKG (ATO) 

Prof. Dr. Michael Weichenthal 
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Participating professional associations and 

organizations (alphabetical) 

Representative(s) 

Arbeitsgemeinschaft für Berufs- und 

Umweltdermatologie (ABD) 

Prof. Dr. Andrea Bauer 

Prof. Dr. Swen Malte John 

Arbeitsgemeinschaft physikalische Diagnostik in 

der Dermatologie in der DDG 

PD Dr. Lutz Schmitz 

Prof. Dr. Julia Welzel 

Berufsverband Deutscher Dermatologen (BVDD) Prof. Dr. Klaus Fritz 

Beteiligte Fachexperten (ohne Stimmrecht) Dr. Mareike Alter 

Prof. Dr. Jürgen Becker 

Prof. Dr. Eckhard W. Breitbart 

Prof. Dr. Thomas Dirschka 

Prof. Dr. Thomas Eigentler 

Dr. Michael Fluck 

Dr. Klaus Kraywinkel 

Dr. Christoph Löser 

Prof. Dr. Carmen Salavastru 

Prof. Dr. Heinz Schmidberger 

Dr. Claas Ulrich 

Bundesverband Deutscher Pathologen e.V. (BDP) Prof. Dr. Stephan Ihrler 

Deutsche Dermatologische Gesellschaft e.V. 

(DDG) 

Prof. Dr. Eggert Stockfleth 

Prof. Dr. Rolf-Markus Szeimies 

Prof. Dr. Julia Welzel 

Deutsche Gesellschaft der Plastischen, 

Rekonstruktiven und Ästhetischen Chirurgen 

(DGPRÄC) 

Dr. Albrecht Krause-Bergmann 

Deutsche Gesellschaft für Arbeitsmedizin und 

Umweltmedizin (DGAUM) 

Prof. Dr. Hans Drexler 

Prof. Dr. Susanne Völter-Mahlknecht 

Deutsche Gesellschaft für Chirurgie (DGCH) Dr. Albrecht Krause-Bergmann 

Deutsche Gesellschaft für Dermatochirurgie e.V. 

(DGDC) 

Prof. Dr. Moritz Felcht 

Deutsche Gesellschaft für Hals-Nasen-Ohren-

Heilkunde, Kopf- und Hals-Chirurgie e.V. 

(DGHNOKHC) 

Prof. Dr. Susanne Wiegand 

Deutsche Gesellschaft für Mund-, Kiefer- und 

Gesichtschirurgie (DGMKG) 

PD Dr. Dr. Kai Wermker 
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Participating professional associations and 

organizations (alphabetical) 

Representative(s) 

Deutsche Gesellschaft für Palliativmedizin e.V. 

(DGP) 

Prof. Dr. Dorothée Nashan 

Deutsche Gesellschaft für Pathologie e.V. (DGP) Prof. Dr. Stephan Ihrler 

Deutsche Gesellschaft für Radioonkologie e.V. 

(DEGRO) 

Prof. Dr. Oliver Kölbl 

Prof. Dr. Dirk Vordermark 

Deutsche Gesellschaft für Ultraschall in der 

Medizin e.V. (DEGUM) 

Prof. Dr. Stephan El Gammal 

Deutsche Röntgengesellschaft e.V. (DRG) Prof. Dr. Christina Pfannenberg 

Deutsche gesetzliche Unfallversicherung (DGUV) Dr. Michal Gina 

Steffen Krohn 

Hautkrebsnetzwerk (Patientenvertretung) Antje Backes 

Hans-Walther Bötel 

Annegret Meyer 

Claudia Nink 

 

The following professional societies and associations were contacted for the guideline 

process: 

• Arbeitsgemeinschaft für Psychoonkologie der Deutschen Krebsgesellschaft 

(PSO) 

• Arbeitsgemeinschaft Urologische Onkologie (AUO) 

• Arbeitsgemeinschaft Hals-Nasen-Ohren-Heilkunde, Mund-Kiefer- 

Gesichtschirurgische Onkologie (AHMO) 

• Arbeitsgemeinschaft Internistische Onkologie (AIO) 

• Deutsche Gesellschaft für Allgemeinmedizin und Familienmedizin (DEGAM) 

• Chirurgische Arbeitsgemeinschaft Onkologie (CAO) 

• Deutsche Gesellschaft für Hämatologie und Medizinische Onkologie e.V. 

(DGHO) 

• Arbeitsgemeinschaft Rehabilitation in der Dermatologie (AReD) 

However, they either did not respond, did not name a representative, or declined to 

participate. 
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1.9.3 Workgroups  

Table 2: Composition of Guideline Workgroups 

Workgroup Composition of Workgroup 

Epidemiology and Etiology Prof. Dr. Ulrike Leiter 

Prof. Dr. Jürgen Becker, Prof. Dr. Eckhard W. 

Breitbart, Prof. Dr. Thomas Eigentler, Prof. Dr. 

Claus Garbe, Dr. Rüdiger Greinert, Dr. Klaus 

Kraywinkel 

Diagnostics Prof. Dr. Michael Flaig 

Prof. Dr. Thomas Dirschka, PD Dr. Markus 

Heppt, Prof. Dr. med. Uwe Hillen, Prof. Dr. 

Stephan Ihrler, Prof. Dr. Christina Pfannenberg, 

PD Dr. Lutz Schmitz, Prof. Dr. Julia Welzel 

Therapy of actinic keratosis PD Dr. Markus Heppt 

Prof. Dr. Carola Berking, Prof. Dr. Thomas 

Diepgen (deceased), Prof. Dr. Klaus Fritz, Dr. 

Christoph Löser, Prof. Dr. Carmen Salavastru, 

PD Dr. Lutz Schmitz, Dr. Theresa Steeb, Prof. 

Dr. Eggert Stockfleth, Prof. Dr. Rolf-Markus 

Szeimies, Dr. Claas Ulrich 

Therapy of cheilitis actinica Prof. Dr. Rolf-Markus Szeimies 

Prof. Dr. Carola Berking, Prof. Dr. Thomas 

Dirschka, Prof. Dr. Axel Hauschild, Prof. Dr. 

Ulrike Leiter, PD Dr. Lutz Schmitz, PD Dr. Dr. Kai 

Wermker 

Therapy of squamous cell carcinoma in situ 

(Morbus Bowen) 

PD Dr. Lutz Schmitz 

Prof. Dr. Michael Flaig, PD Dr. Markus Heppt 

Therapy of invasive squamous cell carcinoma: 

Surgery 

Prof. Dr. Moritz Felcht 

Dr. Mareike Alter, Prof. Dr. Falk G. Bechara, 

Prof. Dr. Helmut Breuninger, Dr. Lukas Kofler, 

Dr. Albrecht Krause-Bergmann, Prof. Dr. Oliver 

Kölbl, Prof. Dr. Ulrike Leiter, PD Dr. Dr. Kai 

Wermker, Prof. Dr. Susanne Wiegand 

Therapy of invasive squamous cell carcinoma: 

Conservative therapy 

Prof. Dr. Ralf Gutzmer 

Prof. Dr. Jürgen Becker, Prof. Dr. Axel 

Hauschild, Prof. Dr. Oliver Kölbl, Prof. Dr. Ulrike 

Leiter, Prof. Dr. Dorothée Nashan, Prof. Dr. Dirk 

Vordermark 
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Workgroup Composition of Workgroup 

Therapy of invasive squamous cell carcinoma: 

System therapy and palliative medicine 

Prof. Dr. Ralf Gutzmer 

Prof. Dr. Axel Hauschild, Prof. Dr. Ulrike Leiter, 

Prof. Dr. Dorothée Nashan 

Prevention and aftercare Prof. Dr. Ulrike Leiter 

Prof. Dr. Stephan El Gammal, Prof. Dr. Klaus 

Fritz, Prof. Dr. Axel Hauschild, Prof. Dr. Swen 

Malte John, Dr. Peter Mohr, Prof. Dr. Christina 

Pfannenberg 

Squamous cell carcinoma of the skin and/or 

actinic keratosis as occupational diseases 

Prof. Dr. Andrea Bauer 

Prof. Dr. Eckhard W. Breitbart, Prof. Dr. Thomas 

Diepgen (deceased), Dr. Rüdiger Greinert, Prof. 

Dr. Swen Malte John, Steffen Krohn, Prof. Dr. 

Susanne Völter-Mahlknecht 

Workgroup managers are marked in bold. 

 

1.9.4 Patient Involvement  

Representatives of patient organizations (see Skin Cancer Network) were involved 

throughout the process of creating and updating this guideline. 

1.9.5 Methodological Support  

1. by the German Guideline Program in Oncology: 

a. Markus Follmann, MD, MPH, MSc, Office of the German Guideline Program in 

Oncology - c/o German Cancer Society 

b. Dipl. Soz.-Wiss. Thomas Langer, Office of the German Guideline Program in 

Oncology - c/o German Cancer Society 

2. by the Association of the Scientific Medical Societies (AWMF) 

a. Dr. Monika Nothacker, MPH, Association of the Scientific Medical Societies 
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1.10 Abbreviations Used  

Table 3: Abbreviations Used 

Abbreviation Explanation 

5-ALA 5-aminolevulinic acid 

5-FU 5-Fluorouracil 

AFXL Ablative fractional laser 

AIN Anal intraepithelial neoplasia 

AJCC American Joint Committee on Cancer 

AK Actinic Keratosis 

ArbMedVV Ordinance on Preventive Occupational Health Care 

ArbSchG Act on the Implementation of Measures of Occupational Safety and Health to 

Encourage Improvements in the Safety and Health Protection of Workers at Work 

BKV Ordinance on occupational diseases 

CI (eng) Confidence Interval 

HNSCC head and neck squamous cell carcinoma 

HPV Human papilloma virus 

HR Hazard ratio 

IGII Investigator Global Improvement Index 

ILDS International League of Dermatological Societies 

IMB Ingenol mebutate 

IPL Intense pulsed light 

KIN Keratinocytic intraepidermal neoplasia 

LED Light-emitting diode 

LN Lymph nodes 

MAL Methyl aminolevulinate 

MRI (eng) magnetic resonance imaging 
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Abbreviation Explanation 

mSv milliSievert 

NCCN National Comprehensive Cancer Network 

NMSC Non-Melanocytic Skin Cancer 

OD Occupational disease 

pAIN Perianal intraepithelial neoplasia 

PDT Photodynamic therapy 

PET Positron emission tomography 

PGII Patient Global Improvement Index 

PIN Penile intraepithelial neoplasia 

PUVA Psoralen plus UV-A 

RCM Reflectance confocal microscopy 

RCT Randomized Controlled Trial  

ROS Reactive Oxygen Species 

SA Salicylic acid 

SCC Squamous cell carcinoma or spinocellular carcinoma 

SED Standard erythema dose 

SUV Standardized uptake value 

Syn. Synonym 

TCA Trichloroacetic acid 

TLNS Target lesion number score 

TLR Toll-like receptor 

UICC Union Internationale Contre le Cancer (eng.: Union for International Cancer Control) 

UV Ultraviolet 

VAKCC Veteran Affairs Keratinocyte Carcinoma Chemoprevention Trial 
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Abbreviation Explanation 

VAS Visual analogue scale 

VIN Vulvar intraepithelial neoplasia 

vs. versus 

WHO World Health Organization (Welt-Gesundheitsorganisation) 

EC Expert Consensus  
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2 Introduction  

2.1 Scope and Purpose  

2.1.1 Objective and Key Questions  

Squamous cell carcinoma of the skin (SCC) is the most common malignant skin tumor 

after basal cell carcinoma and is rising at an incidence rate of 80-100 per 100,000 

population; in 1970-2012, age-standardized incidence rates (European age standard) 

increased 10-fold. Several times more common are actinic keratoses (AK), the 

precursors of SCC. An update and upgrade of the two existing German guidelines on 

AK and SCC are considered urgent for the following reasons: 

• Increase in incidence and overall very high prevalence with many 

millions of people affected with AK nationwide in Germany 

• Availability of new scientific evidence (e.g., newly published results of 

clinical trials with several new therapy approvals) 

• Need for a systematic review of clinical studies regarding efficacy, side 

effects, and sustainability of a variety of therapeutic methods used in 

practice with classification according to the rules of evidence-based 

medicine 

• Inclusion of topics that have not been considered so far: 

- Non-invasive diagnostics (e.g,. optical coherence tomography 

(OCT), confocal laser scanning microscopy (CLSM)). 

- UV-induced skin cancer as occupational disease (recognition of BK 

No. 5103 since 01.01.2015) 

• Standardization of the classification 

The aim of this S3 guideline on AK and SCC of the skin is to provide dermatologically 

and oncologically active physicians in practice and clinic with an accepted, evidence-

based decision-making aid for the selection as well as implementation of appropriate 

measures for the diagnosis, therapy, and follow-up of these forms of fair skin cancer. 

The systematic presentation of study results regarding benefits and risks is intended 

to support physicians as well as patients in their decision making. The guideline is 

intended to set quality standards and thus improve the care of skin cancer patients in 

the long term. 

In doing so, the guideline comments on the following questions: 

 

Epidemiology and etiology 

• Which prognostic factors are important in AK for the transition to SCC? 

• Which prognostic factors are important for metastasis in SCC? 

Diagnostics 

• Which classification, definition, and nomenclature should be used to 

grade SCC? (clinical and histological) 
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• Which classification, definition, and nomenclature should be applied for 

the staging of AK? (clinical and histological) 

• What is the definition of field cancerization (definition of terminology)? 

• Which non-invasive diagnostic procedures are appropriate to diagnose 

AK and SCC? 

• When, for which criteria, and how should histology be obtained? 

• Which parameters should be components of the histological report of 

findings in AK and SCC? 

• Which diagnostic of spread is indicated in patients with SCC at which 

stage? 

Therapy of actinic keratosis 

• Which forms of therapy are appropriate for the treatment of AK 

according to severity and clinical context? 

• For which patients are which preventive therapies appropriate? 

Therapy of squamous cell carcinoma 

• What is the recommended therapy for the primary tumor? 

• Is removal of the sentinel lymph node indicated? (In which cases?) 

• For which patients is which lymph node dissection recommended? 

• For which patients is adjuvant radiotherapy or postoperative 

radiotherapy (R1;R2) recommended? 

• Which therapy is recommended for local or loco-regional recurrence? 

• Which therapy is recommended for patients with distant metastatic 

stage (first- and second-line)? 

Prevention and aftercare 

• Which examinations are indicated for follow-up according to stage and 

at which intervals? 

• Which measures are appropriate for primary prevention of SCC and AK? 

• Which preventive measures are indicated specifically for at-risk groups? 

Squamous cell carcinoma or/and actinic keratoses as occupational diseases 

 

• Diagnostics in patients with occupationally increased UV exposure 

• Notification of suspected occupational skin cancer 

2.1.2 Target Audience  

The S3 guideline is primarily aimed at dermatologists, surgeons, radiologists and 

radiation therapists in clinics and practices, otorhinolaryngology specialists, oral and 

maxillofacial surgeons, and other medical specialties involved in the diagnosis and 

treatment of patients with AK or SCC. 

The Guideline is also intended to provide information and guidance for primary care 

physicians (general practitioners), internists, gynecologists, urologists, internal 

oncologists, and other health care institutions (e.g., insurance companies and policy 

makers). 



2.2 Methodology  

© GGPO | Actinic keratosis and squamous cell carcinoma of the skin | Long version - 2.0 | December 2022 

21 

Furthermore, the guideline addresses patients with AK and/or SCC of the skin as well 

as patients who are at risk of developing these tumors, such as elderly patients with 

fair skin types, patients with UV-exposed skin, patients with occupationally high UV 

exposure, immunosuppressed patients (e.g. organ transplant patients, HIV-infected 

patients, patients with severe chronic inflammatory diseases). 

A separate guideline on skin cancer prevention also exists. 

2.1.3 Validity and Update Process  

The S3 guideline is valid until the next update, the validity period is indicated for 5 

years after the last update. Regular updates are planned.  

Comments and advice for the update process are explicitly welcome and can be sent 

to the following address: 

aktinische-keratose@leitlinienprogramm-onkologie.de  

2.2 Methodology  

The methodological procedure for the preparation of the guideline is described in the 

guideline report. This is freely available on the Internet, e.g., on the web pages of the 

German Guideline Program in Oncology ([Leitlinienprogramm Onkologie (Deutsche 

Krebsgesellschaft, Deutsche Krebshilfe, AWMF) et al. 2021]) and the pages of the 

AWMF (https://www.awmf.org/leitlinien/detail/ll/032-022OL.html). 

2.2.1 Levels of Evidence (LoE)  

To classify the risk of bias of the identified studies, the 2011 version of the Oxford 

Centre for Evidence-based Medicine system listed in the table below was used in this 

guideline. This system provides for the classification of studies for different clinical 

questions (benefit of therapy, prognostic significance, diagnostic value). 

Table 4: Scheme of evidence grading according to Oxford (2011 version) 

Question Step 1 (Level 

1*) 

Step 2 (Level 

2*) 

Step 3 (Level 

3*) 

Step 4 

(Level 4*) 

Step 5 

(Level 5) 

How 

common is 

the 

problem? 

Local and 

current 

random 

sample 

surveys (or 

censuses) 

Systematic 

review of 

surveys that 

allow matching 

to local 

circumstances** 

Local non-

random 

sample** 

Case-

series** 

n/a 

Is this 

diagnostic 

or 

montitoring 

test 

accurate? 

(Diagnosis) 

Systematic 

review of 

cross-

sectional 

studies with 

consistently 

applied 

reference 

Individual cross-

sectional 

studies with 

consistently 

applied 

reference 

standard and 

blinding 

Non-

consecutive 

studies, or 

studies without 

consistently 

applied 

reference 

standards** 

Case control 

studies, or 

“poor or 

non-

independent 

reference 

standard** 

Mechanism-

based 

reasoning 

mailto:aktinische-keratose@leitlinienprogramm-onkologie.de
https://www.leitlinienprogramm-onkologie.de/leitlinien/aktinische-keratosen-und-plattenepithelkarzinom-der-haut/
https://www.leitlinienprogramm-onkologie.de/leitlinien/aktinische-keratosen-und-plattenepithelkarzinom-der-haut/
https://www.awmf.org/leitlinien/detail/ll/032-022OL.html
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Question Step 1 (Level 

1*) 

Step 2 (Level 

2*) 

Step 3 (Level 

3*) 

Step 4 

(Level 4*) 

Step 5 

(Level 5) 

standard and 

blinding 

What will 

happen if 

we do not 

add a 

therapy? 

(Prognosis) 

 

Systematic 

review of 

inception 

cohort studies 

Inception cohort 

studies 

Cohort study 

or control arm 

of randomized 

trial* 

Case-series 

or case 

control 

studies, or 

poor-quality 

prognostic 

cohort 

study** 

n/a 

Does this 

intervention 

help? 

(Treatment 

Benefits) 

 

Systematic 

review of 

randomized 

trials or n-of-1 

trials 

Randomized 

trial or 

observational 

study with 

dramatic effect 

Non-

randomized 

controlled 

cohort/follow-

up study** 

Case-series, 

case-control 

studies, or 

historically 

controlled 

studies** 

Mechanism-

based 

reasoning 

What are 

the 

COMMON 

harms? 

(Treatment 

Harms) 

 

Systematic 

review of 

randomized 

trials, 

systematic 

review of 

nested case-

control 

studies, n of-1 

trial with the 

patient you 

are raising the 

question 

about, or 

observational 

study with 

dramatic 

effect 

Individual 

randomized trial 

or 

(exceptionally) 

observational 

study with 

dramatic effect 

Non-

randomized 

controlled 

cohort/follow-

up study (post-

marketing 

surveillance) 

provided there 

are sufficient 

numbers to 

rule out a 

common harm. 

(For long-term 

harms the 

duration of 

follow-up must 

be sufficient)** 

Case-series, 

case-control, 

or 

historically 

controlled 

studies** 

Mechanism-

based 

reasoning 

What are 

the RARE 

harms? 

(Treatment 

Harms) 

 

Systematic 

review of 

randomized 

trials or n-of-1 

trial 

Randomized 

trial or 

(exceptionally) 

observational 

study with 

dramatic effect 
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Question Step 1 (Level 

1*) 

Step 2 (Level 

2*) 

Step 3 (Level 

3*) 

Step 4 

(Level 4*) 

Step 5 

(Level 5) 

Is this (early 

detection) 

test 

worthwhile? 

(Screening) 

 

Systematic 

review of 

randomized 

trials 

Randomized 

trial 

Non-

randomized 

controlled 

cohort/follow-

up study** 

Case-series, 

case-control, 

or 

historically 

controlled 

studies** 

Mechanism-

based 

reasoning 

* Level may be graded down on the basis of study quality, imprecision, indirectness (study PICO 

does not match questions PICO), because of inconsistency between studies, or because the 

absolute effect size is very small; Level may be graded up if there is a large or very large effect size. 

 

** As always, a systematic review is generally better than an individual study. 

 

 

2.2.2 Grades of Recommendation (GoR)  

In accordance with the AWMF regulations, the methodology of the German Guideline 

Program in Oncology provides for the assignment of recommendation grades by the 

guideline authors within the framework of a formal consensus process. Accordingly, 

moderated, nominal group processes or structured consensus conferences were 

conducted by the AWMF. During these processes, recommendations were formally 

voted on by the voting mandate holders (see Coordination and Editing section). The 

results of the respective votes (consensus strength) are assigned to the 

recommendations according to the categories in the table below. 

In the guideline, for all evidence-based statements and recommendations, the level of 

evidence (see table "Scheme of evidence grading according to Oxford") of the 

underlying studies and, in the case of recommendations, additionally the strength of 

the recommendation (degree of recommendation) are shown. With regard to the 

strength of the recommendation, three grades of recommendation are distinguished 

in this guideline (see table "Scheme of recommendation grading"), which are also 

reflected in the wording of the recommendations in each case. 

 

Table 5: Scheme of recommendation grading 

Grade of recommendation Description Expression 

A Strong recommendation shall 

B Recommendation should 

0 Open recommendation may/can 
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Table 6: Consensus strength 

Consensus strength Percentage consensus 

Strong consensus > 95% of those eligible to vote 

Consensus > 75-95% of those eligible to vote 

Majority agreement > 50-75% of those eligible to vote 

Dissent < 50% of those eligible to vote 

 

The decision criteria for determining the grades of recommendation are explained in 

the guideline report for this guideline. 

2.2.3 Statements  

Statements are presentations or explanations of specific facts or issues without an 

immediate call to action. They are adopted in accordance with the procedure for 

recommendations as part of a formal consensus process and can be based either on 

study results or on expert opinions. 

2.2.4 Expert Consensus (EC)  

Statements/recommendations for which editing was decided on the basis of expert 

consensus of the guideline group are shown as „expert consensus“. No symbols or 

letters were used for the graduation of expert consensus; the strength of the 

consensus point results from the wording used (shall/should/can). 

2.2.5 Independence and Disclosure of Possible Conflicts of 

Interest   

The German Cancer Aid provided the financial means via the German Guideline 

Program in Oncology (GGPO). These funds were used for personnel costs, office 

supplies, literature procurement, and the consensus conferences (room rental, 

technical equipment, catering, moderator fees, travel expenses of participants). The 

guideline was developed in editorial independence from the funding organization. 

All members submitted a written declaration of any conflicts of interest during the 

guideline process. The conflicts of interest disclosed in the AWMF form are listed in 

the guideline report for this guideline (https://www.leitlinienprogramm-

onkologie.de/leitlinien/aktinische-keratosen-und-plattenepithelkarzinom-der-haut/). 

They were reviewed and evaluated by the coordinators and subsequently the 

procedure was decided by consensus in the guideline group. 

The specific procedure and the consequences are also listed in the guideline report. 
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3 Epidemiology and etiology  

U. Leiter, J. Becker, E. Breitbart, T. Eigentler, C. Garbe, R. Greinert, K. Kraywinkel 

3.1 Epidemiology of actinic keratosis  

Hardly any reliable data on the epidemiology of AK exist. There are few data on the 

prevalence of AK; in Germany, the prevalence was calculated in 2014 in 90,800 

workers based on data from the statutory health insurance funds. The prevalence for 

all age groups was 2.7% and increased with age (11.5% in the 60-70 age group). 

Men (3.9%) were more frequently affected  than women (1.5%) [1]. In the Netherlands, 

the prevalence of AK in those over 45 years of age is 49% for men and 28% for women 

[2]. Green et al. showed that there is an increase in prevalence with age, so that it is 

already 20% in men over 60 years and as high as 52% in men over 70 years [3], [4]. In 

the last decade a clear increase of AK could be determined. The reason for this, apart 

from etiological factors such as chronic UV exposure, is demographic change with 

higher proportions of an older population. It is estimated that 1.7 million people in 

Germany are currently undergoing dermatological treatment for AK. However, the 

number of patients who actually suffer from AK is much higher and will continue to 

increase in the coming years in line with the population structure [1]. Patients with 

occupational natural UV exposure (outdoor workers) are also significantly more likely 

to have AK than people who mainly work in offices [5]. This observation has led to the 

recognition of the presence of AK in certain occupational groups as an occupational 

disease (BK 5103). 

3.2 Epidemiology of invasive squamous cell carcinoma  

3.2.1 Incidence  

SCC is the second most common skin tumor after basal cell carcinoma and represents 

20% of all non-melanocytic skin tumors (NMSC) [6]. According to estimates by the 

Robert Koch Institute, approximately 29,300 men and 20,100 women developed SCC 

for the first time in Germany in 2014. The incidence of SCC is estimated to have 

increased 4-fold in Germany over the past 30 years [7], [8], [6]. The term “skin cancer 

epidemic” was coined to illustrate this phenomenon. It is likely that NMSC are 

currently not sufficiently recorded in full extent in most cancer registries in Germany 

also due to their predominantly outpatient therapy. Therefore, complete 

epidemiological data are not available and the above-mentioned estimates are still 

subject to greater uncertainty [9]. Internationally, the data situation is also severely 

limited; in many countries, NMSCs are not recorded at all in cancer registries. 
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Figure 1: Age-standardized incidence rate for SCC of the skin (select registries by state, period 
2009-2018) 
  

An analysis of German Cancer Registry data for the periods from 1998 to 2010 for 14 

German states shows a continuous increase in the age-standardized incidence of 

NMSC by a factor of 2.4–during this period, corresponding to an annual increase of 

10.5% per year until 2003, after which the annual increase is 6.7% [9]. In the state of 

Schleswig-Holstein, a significant increase in the incidence of NMSC was observed in 

2003-2004 from 81.5/100,000 to 111.5/100,000 (1998–2000). This represents an 

increase of 47% for women and 34% for men, which has been attributed to the skin 

cancer screening pilot project [10], [11]. Due to this, detection rates improved and led 

to an increase in incidence rates. From 2008 onwards, mandatory skin cancer 

screening was introduced nationwide in Germany and a similar increase was observed 

in the course in other German states (47% in women and 40% in men) [10]. This may 

also be due to a certain extent to increased diagnosis of tumors that might never 

have been diagnosed. Because many NMSCs never cause symptoms, they are detected 

incidentally or only when the patient undergoes screening. This is especially true for 

older patients (> 60 years), 36% of whom participated in the screening program more 

often than others [12]. 
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Table 7: Age-standardized incidence rate for SCC of the skin for regions with coverage judged 
to be sufficiently high and stable (per 100,000 persons and year, old European standard)  

 Incidence - DMDR (direct method death rate; Europe old, age total)   

 
2009-2013 2014-2018 Change 

Schleswig-Holstein 38.3 40.8 6% 

Hamburg 30.1 26.0 -13.9% 

Lower Saxony 35.0 41.0 17% 

Bremen 29.5 28.7 -3% 

North Rhine-

Westphalia 

37.0 41.0 11% 

Lower Bavaria/Upper 

Palatinate 

30.1 33.5 12% 

Pooled 35.7 39.5 11% 

* for the incidence rate only the first squamous cell carcinoma of the skin (per person) is considered 

 

Another reason for the massive increase in NMSC may be due to the improvement of 

registration in cancer registries, whose results are probably increasingly converging. 

However, by definition, epidemiologic cancer registries do not reflect the entire 

disease burden of NMSC because only the first skin tumor in a given histology is 

counted as an incident case and all subsequent tumors of the same type are classified 

as recurrence [6]. However, the occurrence of multiple NMSC, basal cell carcinoma, or 

SCC is common [13]. An Australian study was able to show that 50% of patients 

develop further tumors, most of them within the first year after primary diagnosis 

[14]. 

Current data on the epidemiology of SCC were provided for this guideline by the 

Robert Koch Institute for Germany. Since data on the incidence of SCC over a longer 

period of time are not available from all federal states, data considered to be reliable 

were combined from a pool of different federal states such as Hamburg, Schleswig-

Holstein, Bremen, Lower Saxony, Mecklenburg-Western Pomerania, Rhineland-

Palatinate, and the administrative districts of Münster (North Rhine-Westphalia), Lower 

Bavaria, and Upper Palatinate (Bavaria). Based on this, incidence rates of SCC of the 

skin were presented over a 10-year period (2009-2018). The recorded age-

standardized incidence rates currently range between 20/100,000 inhabitants and 

37/100,000 inhabitants per year (old European standard), depending on the region. 

Comparing the rates in 2009-2013 with the rates in 2014-2018 shows an increase in 

incidence rates of up to 42% in some states, and no increase was observed in some 

registries. 
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Table 8: Crude incidence rates as projected case numbers in Germany in 2014-2018  

Age group Age-specific incidence 

rate for pooled 

registries, 2014-2018 

Population Projected case numbers 

for 2018 

 
Men Women Men Women Men Women 

0-14 0.0 0.1 5,874,035 5,560,496 3 4 

15-19 0.1 0.1 2,015,167 1,882,842 1 1 

20-24 0.3 0.2 2,405,359 2,184,102 6 5 

25-29 0.5 0.4 2,594,394 2,399,311 13 9 

30-34 0.6 0.7 2,853,602 2,684,803 17 20 

35-39 2.0 1.7 2,685,997 2,604,046 53 44 

40-44 4.0 3.7 2,501,071 2,470,886 101 92 

45-49 8.5 8.2 2,587,609 2,567,000 221 210 

50-54 15.0 13.5 3,324,451 3,274,279 499 443 

55-59 29.2 22.0 3,392,257 3,385,055 992 744 

60-64 55.0 34.5 2,823,007 2,909,947 1,552 1,005 

65-69 115.0 63.2 2,323,158 2,555,911 2,672 1,616 

70-74 243.6 117.1 1,786,397 2,034,686 4,352 2,383 

75-79 424.9 183.6 1,642,030 2,030,194 6,977 3,727 

80-84 606.6 254.4 1,401,304 1,961,088 8,501 4,989 

85 plus 799.9 365.5 822,231 1,624,163 6,577 5,936 

total 
  

41,032,069 42,128,809 32,537 21,228 
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The risk of developing SCC increases with age even more significantly than for many 

other types of cancer. In 2016, 21% of people over 65 were diagnosed with SCC. As 

the number of older people in Germany continues to increase, a further increase can 

be expected due to demographic changes alone [6]. The number of people over 65 

years of age will increase from 17.4 million (2016) to approximately 20 million in 

2025, and thus the incidence rates for cutaneous SCC will also increase Figure 2). 

 

Figure 2: Age-specific incidence rate for pool registries (2014-2018) per 100,000 persons 
  

European data show geographically determined differences. The highest incidence 

rates are reported in Wales (United Kingdom), the Netherlands, and Switzerland (age-

standardized rate according to the European standard, 31.7/100,000, 22-

35/100,000, and 28.9/100,000 population in 2012, respectively) [15], [16]. Figure 3 

shows the progression of age-standardized incidence rates in the Netherlands since 

1989 and compares them with rates in Germany. In the United States, approximately 

600,000 patients were treated with SCC in 2006, and an estimated 3,900-9,000 died 

from it. 

The highest incidence rates of NMSC are reported in Queensland, Australia, and are 

772 for men and 442/100,000 population per year for women [17]. In the Southern 

states of the US, mortality rates are reported to be similar to those for malignant 

melanoma, with up to 8,791 patients dying in 2012 [18]. SCC is more common in 

males than females and is 80% localized to the head and face, or to areas chronically 

exposed to UV light. The average age is 70 years [19]. SCC can metastasize primarily 

to the regional lymph nodes and form distant metastases. The rate is approximately 

5%, in some subgroups up to 20%. If distant metastases are present, the prognosis is 

poor, with a median survival of less than 2 years. Therefore, early diagnosis and 

therapy of this tumor are critical [19]. 
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Figure 3: Age-standardized disease rates for SCC of the skin in the Netherlands and Germany 
(men and women); compared with incidence rates for melanoma 

3.2.2 Mortality  

The mortality of NMSC is low and has remained largely stable in Germany over the 

last 25 years [9]. In 2015, 464 men and 350 women died from NMSC according to 

official cause of death statistics; the proportion of SCC is unknown due to the lack of 

mappability in ICD-10. Data from the Federal Statistical Office describe a mortality 

rate of 0.65 for men and 0.3 for women in 2011-2015; in 1991-1995, this was 0.62 

for men and 0.27 for women. Various publications show a low rate of disease-specific 

compared to general causes of death [20], [21], [13]. 

3.2.3 Etiology and pathogenesis  

The development of AK is predominantly caused by chronic UV exposure, especially 

to UV-B. A relationship between cumulative UV dose and the occurrence of AK has 

been demonstrated in numerous studies [5]. UV radiation induces a mutation of the 

tumor suppressor gene p53, which is considered to be causative for the development 

of AK. P53 plays a crucial role in cell cycle regulation and induces apoptosis of 

mutant cells. UV-B radiation leads to a characteristic „UV-typical“ transition from 

cytidine to thymidine in the tumor suppressor gene p53, resulting in a loss of 

function of the gene product p53. As a consequence, uncontrolled proliferation of 

degenerated cells occurs with subsequent appearance of AK [22]. 

UV radiation probably also leads to an activating mutation in codon 12 of the Ras 

oncogene H-Ras and thus influences the regulation of cell proliferation. This mutation 

leads to a permanent activation of the signaling pathway and thus to an increased cell 

proliferation. A corresponding mutation could be detected increasingly in AK and SCC 

of the skin. An association between AK or SCC and infections with human papilloma 

viruses (HPV) has been discussed repeatedly [23]. On the other hand, HPV DNA is also 

detected in normal skin and in hair follicles, which would accordingly also indicate a 

coincident association. 
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In mucocutaneous genital SCC, the etiologic relevance of HPV infection is better 

established, although again not the sole cause. One type of vulvar SCC occurs 

primarily in older women and develops from lichen sclerosus. The other type is more 

common in younger women and develops from vulvar intraepithelial neoplasia (VIN) 

caused by HPV infection. Penile SCC can also be divided etiologically into two groups. 

One type develops primarily in the presence of phimosis or chronic inflammation 

(balanitis), often due to poor hygiene. The second type develops from HPV infection, 

particularly serotypes 6, 11, 16, and 18. Similarly, scrotal SCC may be HPV-related or 

non-HPV-related. 

For SCC of the vulva and penis, please refer to the respective current guidelines: 

Vaginal carcinoma: https://register.awmf.org/de/leitlinien/detail/032-042 

Penile carcinoma: https://www.leitlinienprogramm-

onkologie.de/leitlinien/peniskarzinom/ 

The etiology of SCC is multifactorial and includes, in addition to a genetic or 

immunological predisposition, primarily exogenous trigger factors, first and foremost 

UV radiation. Due to its oncogenic potential, this was included in Group 1 of the 

established carcinogens by the WHO in 2009 [24], and plays a key role in the context 

of the newly established occupational disease BK 5103 of cutaneous SCC in Germany 

as cumulative „natural UV radiation“. Chemical carcinogens such as polycyclic 

aromatic hydrocarbons or arsenic are secured as full-fledged carcinogens in the 

induction of cutaneous SCC. 

3.2.4 Risk factor immunosuppression  

Epithelial skin tumors are by far the most common malignant neoplasms after organ 

transplantation and a typical long-term complication of chronic immunosuppression 

[25], [26], [27]. In the well-studied collective of organ transplanted patients, SCC are 

the most frequently diagnosed tumors with over 65-fold increased incidences [26]. In 

contrast, the incidence of basal cell carcinomas, which dominate the 

immunocompetent Caucasian population, is only increased by a factor of 10 after 

organ transplantation, and thus proportionally much less [26]. In addition, organ 

transplanted patients also show a significantly higher risk of developing AK. The 

incidence for the development of NMSC increases with the number of years under 

immunosuppression and is 40–60% after 20 years. In addition, there is a much more 

aggressive growth pattern of AK in organ transplant recipients with early progression 

to SCC [28]. 

The occurrence of a first invasive SCC, often on chronically UV-damaged skin on the 

ground of field cancerization typically represents an indicator lesion in organ 

transplant recipients of an at least 10-fold increased risk for the development of 

further SCC in often increasingly shorter time intervals [29], [30]. In addition, SCC 

under immunosuppression typically show a more aggressive growth behavior, which 

is histologically characterized by a tendency to infiltrative tumor growth and 

perineural invasion and clinically by an increased metastasis rate of 5-8%, a higher 

local recurrence rate (up to 13.4%) and multifocal, often eruptive occurrence [25], 

[26], [29], [31], [32], [27]. 

https://register.awmf.org/de/leitlinien/detail/032-042
https://www.leitlinienprogramm-onkologie.de/leitlinien/peniskarzinom/
https://www.leitlinienprogramm-onkologie.de/leitlinien/peniskarzinom/
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3.3 Prognostic factors for the transition from actinic 

keratosis to invasive squamous cell carcinoma  

3.1  Consensus-based statement modified 2022  

EC 

The data situation for reliable prognostic factors of the transition from AK to SCC 

is insufficient. At the moment, no reliable values for the probability of 

progression can be given. The following clinical factors are prognostically 

unfavorable: 

• Immunosuppression 

• Therapy resistance 

• Field cancerization 

  
Strong consensus 

 

3.2  Consensus-based statement modified 2022  

EC 

Existing clinical and histological systems (e.g., classification according to Olsen, 

graduation into KIN 1-3, counting of lesions) are not sufficiently validated 

prognostically and thus dispensable in clinical practice. 

  
Consensus 

 

Background 

AK is an epidermal malignant proliferation of keratinocytes ("in-situ carcinoma") of 

human skin, which is considered a precursor for SCC. AK occurs mainly in fair-

skinned individuals in sun-exposed localizations. The main risk factor for the 

occurrence of AK is cumulative UV exposure from the sun and/or tanning beds [33]. 

Histologically, AK represents a dysplasia formed by keratinocytes that have atypical 

nuclei that are enlarged, irregular and hyperchromatic. To stratify the degree of 

epidermal dysplasia, 3-stage scales were proposed to describe the transition from AK 

to SCC. 

Thus, the progressive stages of keratinocytic intraepidermal neoplasia (KIN) were 

divided into 3 stages. In KIN I, atypical keratinocytes are found in the lower third of 

the epidermis. This stage may then evolve to lesions occupying the lower two-thirds 

of the epidermis (KIN II) and subsequently penetrating the full thickness of the 

epidermis (KIN III) [34]. 

In a later classification with better clinicopathologic characterization, the progression 

stages of AK were termed early in-situ SCC of type AK I, AK II, and AK III. The purpose 

of this classification was to indicate that all forms of AK (AK I, AK II, and AK III) 

represent in-situ SCC at different stages of progression from the very beginning. 

Again later, Stockfleth et al. suggested that all AK should be evaluated as 

intraepidermal SCC without being able to predict which cases have the potential for 

progression to invasive SCC [35]. However, this proposal was not universally accepted 
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and recently AK were classified as premalignant and/or precancerous with KIN III/AK 

III as in situ SCC [34]. 

The classification and data for prognostic factors determining the transition from AK 

to SCC remain inadequate. Fernandez-Figueras et al. demonstrated that their data 

support both the hypothesis of a sequential progression ("classical pathway“) from AK 

to invasive SCC and a nonsequential sequence [34]. Histological evaluation of the 

epidermis of overlapping or adjacent epidermis of invasive SCC (196 biopsy 

specimens) showed that these cases were associated with the appearance of AK II and 

AK III in 17.9% and 18.4%, respectively, but were also associated with AK I in 63.8%. 

The authors therefore favor direct transformation of AK I to invasive SCC (so-called 

"differentiated pathway“). 

Older data on progression from AK to SCC give estimates of 0.025% up to 16% for an 

individual lesion per year. Therefore, for a patient with 6-8 lesions, transformation 

rates of 0.15%-80% per year have been estimated. In one of the largest prospective 

studies by Criscione et al. in the follow-up of AK over 5 years, the risk of progression 

from AK to invasive SCC was shown to be 0.60% at year 1 and 2.57% at year 4 after 

initial diagnosis of AK [36]. 

The types of studies included vary. Study designs range from histological case 

descriptions, retrospective surveys, correlational studies, "nested case-control 

studies“, "retrospective case-controlled studies“, multicenter cohort studies, to a 

systematic review [37], [38], [39], [40], [41], [42]. Other publications, mostly case-

control studies, retrospective studies, or cohort studies with low evidence level 

ratings (3-4) failed to demonstrate differences in sex, age, and lesion location when 

analyzing prognostic factors and the time interval between AK and SCC 

transformation [38], [41], [42]. There was no correlation between epidermal 

thickness, degree of dysplasia and p53 expression. In immunosuppressed patients, 

an association between the size of AK-burdened areas and SCC risk was observed. In 

another study, 29% of 452 renal transplant patients were diagnosed with AK at 

baseline. In 13% of kidney transplant patients with AK without field cancerization, 7% 

developed SCC compared with 15% of patients with AK with field cancerization. 

However, the systematic review also does not reach a „clear conclusion“ (because of 

inconsistent data), but summarizes that the absolute risk of developing SCC in an AK 

lesion on the head is 0.42. The time for progression of an AK lesion in the head to 

SCC is reported to be between 16-34 months [43]. 

Overall, there is a paucity of studies and inferred evidence for prognostic factors and 

transition probabilities from AK to SCC. A 2013 systematic literature review [44], 

which analyzed 24 studies, concluded: „In general, available data are limited. 

Important methodological limitations apply. Currently, reliable estimates of the 

incidence of AK development to invasive carcinoma are not possible and further 

studies are needed.” Recent studies by Dirschka et al. and Dreno et al. also indicate 

that the previous staging of AK, its progression to SCC, and necessary preventive 

therapies need to be reconsidered [45], [46]. In their work, against the background of 

the occurrence of AK in a field cancerization, new assessment criteria for the stages 

of AK were developed (AK field assessment scale: AK-FAS; AK area and severity index: 

AKASI), which contribute to a new evaluation. 

When assessing the data and study situation on the prognosis of AK transition to 

SCC, it is particularly noticeable that studies on the genetic, epigenetic and cellular 
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level are too rarely performed and/or used to determine validated and clinically 

applicable parameters that ensure meaningful, evidence-based prevention and 

treatment of AK for the benefit of the affected individuals and with a balanced cost-

benefit consideration for the health care system. This should be improved in the light 

of available modern molecular biological methods. 

3.4 Prognostic factors for metastasis in invasive 

squamous cell carcinoma  

3.3  Evidence-based statement checked 2022  

LoE 

4 

Histopathologic factors (vertically determined tumor infiltration depth, 

desmoplasia, degree of differentiation, perineural growth) and clinical factors 

(localization, horizontal tumor diameter, comorbidities such as 

immunosuppression) are considered prognostic factors for metastasis or disease-

specific survival. 

 
[47], [48], [49], [50], [51], [52], [53], [54], [55], [56], [57], [58] 

4: De novo research 

  
Strong consensus 

 

Background 

The following factors are considered prognostic for metastasis or disease-specific 

survival in cutaneous SCC: 

• Vertical tumor thickness (>6 mm) 

• Horizontal tumor diameter (≥ 2 cm) 

• Histological differentiation (> grade 3) 

• Desmoplasia 

• Perineural growth 

• Localization (lower lip, ear) 

• Immunosuppression (iatrogenic or disease-related). 

These apply to the following chapters on diagnosis, surgical and systemic therapy of 

SCC, and follow-up. The data on prognostic factors are based on manageably large 

collectives, which were usually analyzed retrospectively. Only a few publications show 

prospective data. 

Cutaneous SCC is a tumor with a relatively low risk of metastasis, although the 

frequency of patients with metastatic SCC and thus the clinical relevance is relativized 

by the extremely high incidence. The risk of metastasis was 4% in a prospective 

cohort of 615 patients with a median follow-up of 43 months [19]. Local recurrence 

also occurred in 3% of patients. Metastases occurred in 4% of tumors that were 

between 2.1 mm and 6.0 mm thick and in 16% of tumors with tumor thickness 

greater than 6.0 mm. SCC with a vertical tumor thickness of 2.0 mm or less did not 

metastasize in this population. On multivariate analysis, the most important 

prognostic factors for metastasis were increased tumor thickness (HR 4.79; 95% CI 

2.22-10.36; p<0.0001), immunosuppression (HR 4.32; 95% CI 1.62-11.52; p=0.0035), 
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and localization to the ear (HR 3.61; 95% CI 1.51-8.67; p=0.0040). The risk of local 

recurrence depended on increased tumor thickness (HR 6.03; 95% CI 2.71-13.43; 

p<0.0001) and the presence of desmoplasia (HR 16.11; 95% CI 6.57-39.49; 

p<0.0001) [19]. 

In a large retrospective study, Schmults et al. identified a local recurrence rate of 

4.6% [53], in 985 patients with 1,832 tumors and a median follow-up of 50 months. 

The rate of patients with local lymph node metastases was 3.7%. The case-related 

disease-specific mortality rate was 2.1%. In multivariate risk analyses, independent 

predictors of lymph node metastasis and disease-specific death were: horizontal 

tumor diameter of at least 2 cm (HR 7.0; 95% CI 2.2-21.6 and HR 15.9; 95% CI 4.8-

52.3) and low differentiation (HR 6.1; 95% CI 2.5-14.9 and HR 6.7; 95% CI 2-7). 

Perineural invasion was significantly associated with disease-specific death (HR 3.6; 

95% CI 1.1-12.0). Overall survival was associated with poor differentiation (HR 1.3; 

95% CI 1.1-1.6) and invasion beyond adipose tissue (HR 1.7; 95% CI 1.1-2.8). 

The observations from these large prospective and retrospective studies were also 

evident in other, smaller retrospective studies. Brinkman and colleagues examined 

prognostic factors in 131 patients with 155 SCC [47], in a retrospective analysis. 

Here, tumor differentiation grade was an independent prognostic factor for 

metastasis and overall survival. Metastasis-free survival was significantly higher in 

well-differentiated tumors (70%) than in moderately (51%) and poorly differentiated 

tumors (26%; p=0.012). Comparable percentages were found for overall survival 

(p=0.005). 

Campoli et al. demonstrated in a retrospective analysis that perineural invasion was 

related to other prognostically relevant factors [48]. Here, perineural invasion was 

significantly associated with localization in the head and neck region (p=0.039), 

larger tumor diameter (p<0.001), thicker tumors (p<0.001), low tumor differentiation 

(p<0.001), presence of clinically detectable lymph nodes (p=0.012), and recurrent 

(p<0.001) and painful tumors (p<0.001). In addition, perineural invasion occurred 

significantly in association with thicker tumors (p<0.001). 

In a publication by Haisma on SCC in the head and neck region, the following 

parameters were shown to be prognostic factors for metastasis to local lymph nodes 

[49]: tumor thickness >2 mm, horizontal tumor diameter >5 cm, low differentiation 

and localization to the ear. 

In the retrospective analysis by Cherpelis and colleagues, horizontal tumor extent, 

vertical penetration of analogous anatomic structures (Clark level), degree of 

differentiation, presence of small tumor nests, infiltrative tumor strands, single cell 

infiltration, perineural invasion, acantholysis, and local recurrence were significantly 

associated with metastasis [54]. In contrast, tumor location, ulceration, inflammatory 

infiltrate, and Breslow absolute penetration depth did not correlate with metastatic 

development. 

Ch’ng et al. showed in a multivariable model that the degree of differentiation 

correlated with disease-free survival (HR, 0.2; 95% CI 0.1-0.8; p=0.03), but not tumor-

free cut margins, horizontal tumor diameter, or vertical tumor thickness [56]. A 

number of other publications confirmed the above risk factors in increasingly smaller 

collectives [59], [50], [51], [52], [57]. 
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4 Diagnostics  

M. Flaig, M. Heppt, U. Hillen, T. Dirschka, S. Ihrler, C. Pfannenberg, L. Schmitz, J. 

Welzel 

4.1 Classification, definition and nomenclature of 

actinic keratosis  

4.1  Consensus-based recommendation checked 2022  

EC 

The term "actinic keratosis" shall be used. 

  
Strong consensus 

 

4.2  Evidence-based statement new 2022  

LoE 

2 

Multiple qualitative and quantitative factor integrating scores (e.g. AK-FAS, AKASI) 

improve standardized reporting of findings for actinic keratosis. 

 
[45], [60], [46] 

2: De novo research 

  
Strong consensus 

 

AK is a clinically and histomorphologically detectable skin lesion characterized by a 

proliferation (hyperplasia) of atypical epidermal keratinocytes that do not exhibit a 

basaloid phenotype. Multiple factors such as lesion number, size of affected area, or 

localization integrating scores (e.g., AK-FAS, AKASI) improve standardized clinical 

findings for AK both as baseline findings prior to therapy initiation and during the 

course to evaluate therapy response [60], [46], [45]. The cytomorphologic and genetic 

alterations of atypical keratinocytes resemble tumor cells of invasive SCC of 

chronically light-exposed skin. Currently, there is insufficient evidence that 

histomorphologic parameters translate into a clinical and/or therapeutically relevant 

consequence. In this respect, a detailed and extensive documentation of criteria 

beyond the mention of the diagnosis and subtype does not seem necessary or 

helpful. 

The term "actinic keratosis“ has long been widely established in both clinical and 

histopathological usage. Basically, it is a common but, at its core, imprecise term, 

since changes designated by this diagnosis need not have an obligatory actinic (solar, 

sunlight-induced) genesis (e.g., arsenic or PUVA keratoses), nor need they be 

obligatorily accompanied by a clinically or histologically manifest keratosis (clinically 

keratotic scale, histomorphologically ortho- and/or hyperparakeratosis). Furthermore, 

the term does not describe histogenesis, as is usually the case in pathology. 

Synonyms include "solar keratosis", "senile keratosis", "in situ SCC of AK type", 
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"keratinocytic intraepithelial neoplasia" and "squamous intraepithelial neoplasia". A 

common histomorphological feature of all of these is an obligatory atypia of 

keratinocytes of the surface covering epidermis. Cytomorphologically, the atypia of 

keratinocytes to be detected is manifested by nuclear hyperchromasia, nuclear 

pleomorphism, enlarged nuclei and high nuclear/cytoplasmic correlation. In addition, 

there are architectural criteria with alteration of the usual layering of the epidermis, 

increasing loss of polarity, which are manifested by an apparently random 

arrangement of intraepidermal keratinocytes and high cell density in the stratum 

basale ("crowding“). 

The extent of histomorphologically detectable changes is highly variable. Thus, initial 

AK show only single atypical keratinocytes. However, hyperplasia may lead to 

displacement of keratinocytes appearing normal in the epidermis in varying 

proportions up to complete replacement. Frequently, although not obligatorily, 

hyperkeratosis is found over these atypical keratinocytic proliferates, which in the 

prototypical case shows an alternation of ortho- and parakeratotic portions ("pink and 

blue“). The epidermal band can appear narrowed, unchanged or acanthotic widened 

compared the surrounding epidermis. The appearance of rete ridges can be equally 

variable. These may be completely absent, small and plump in shape as in lentigo 

solaris or senilis, or hypertrophic and developed with bridging. These descriptive 

histomorphologic characteristics were used as the basis for a classification of basal 

proliferation patterns (PRO-I-III). PRO-I comprises hyperplasia of basal atypical 

keratinocytes ("crowding“), PRO-II initial plump rete ridges hyperplasia ("budding“), 

PRO-III ("papillary sprouting“) filiform reteridges hyperplasia exceeding the width of 

the overlying epidermis [61], [62]. The decisive differentiating criterion for 

distinguishing AK from invasive SCC of the skin is evidence of endophytic 

proliferation of atypical keratinocytes crossing the basal membrane in non-

traumatized skin. 

In analogy to the diversity of clinical AK, the following variants are described 

histomorphologically: 

• atrophic AK 

• hypertrophic AK 

• proliferative AK 

• acantholytic AK 

• pigmented AK 

• lichenoid AK (with marked interface dermatitis, degenerating 

lymphocytic inflammatory reaction at the basal membrane zone, 

"interface“) 

• bowenoid AK. 

The latter refers to a variant in which there is polymorphism and atypia of the 

keratinocytes involved, as is typical in classic Bowen's disease. Frequently, several 

different manifestations of AK are found in close proximity in tissue samples. 

Sometimes the atypical keratinocytes can also be visualized in apical portions of 

adnexal epithelium. Often, but not always, a usually only sparse inflammatory 

infiltrate in the papillary dermis is associated with the appearance of the atypical 

keratinocytes. Almost always, actinic elastosis is found in the upper layers of the 

dermis. 

The histomorphologic picture of AK ranges from the spectrum of merely actinically 

damaged skin with initial atypia of single keratinocytes to a complete replacement of 
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the localized epidermis by atypical keratinocytes, which then corresponds to an 

epidermal carcinoma in situ, or in the case of high-grade atypia and polymorphism of 

keratinocytes, to Bowen's disease. To further classify this morphological spectrum, a 

three-tiered classification scheme (KIN I-III) has been proposed in analogy to the 

mostly HPV-induced intraepithelial neoplasms of the cervix uteri, corresponding to 

cervical, vulvar, penile, anal and perianal intraepithelial neoplasia according to the 

layers of the epidermis involved. This concept has always been controversially 

discussed and disputed, since invasive processes can arise from all stages; a three-

stage classification system naturally has a very high interobserver imprecision and, 

moreover, no tangible clinical consequences have yet entered clinical routine. The 

same applies in principle to the three-level PRO classification [61], [62], [63], [64]. 

Histomorphologically similar intraepidermal atypical proliferates occur in PUVA 

keratosis. In this case, the cytomorphological changes may be much less pronounced 

compared to classic AK. In the context of arsenic keratosis, the pronounced actinic 

elastosis is often absent in histomorphological analysis. 

4.2 Classification, definition and nomenclature of 

cheilitis actinica  

4.3  Consensus-based statement new 2022  

EC 

Cheilitis actinica is etiologically and morphologically the counterpart of actinic 

keratosis of the keratinizing squamous epithelium of the vermilion. 

  
Strong consensus 

 

Clinically, cheilitis actinica manifests mostly on the lower lip and is characterized by 

persistent dry scaling, leukoplakia, atrophy, blurred appearance of the lip red border, 

occasionally persistent swelling and erythema, persistent rhagades and ulcerations. 

Mandatory histomorphological characteristics include actinic elastosis and a usually 

marked accompanying inflammatory infiltrate. Epithelial changes include cytological 

as well as architectural changes to individually varying degrees, which correspond to 

the usual epithelial dysplasia criteria: cellular and nuclear polymorphism, atypia, 

nuclear hyperchromasia, increased and enlarged nucleoli, basally accentuated 

stratification irregularities, loss of basal polarity, dyskeratoses, formation of plump or 

drop-shaped rete ridges. Analogous to other locations, evidence of endophytic 

proliferation of atypical keratinocytes crossing the basal membrane in non-

traumatized skin corresponds to invasive growth and necessitates the diagnosis of 

invasive lip carcinoma. 

Two- or three-stage classifications of cheilitis actinica have not gained acceptance due 

to lack of reproducibility and clinical consistency. 
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4.3 Classification, definition and nomenclature of 

squamous cell carcinoma in situ (Bowen's disease)  

4.4  Consensus-based statement checked 2022  

EC 

Bowen's disease is defined as an intraepidermal proliferation of highly atypical 

and polymorphic keratinocytes involving the entire epidermis. In this respect, 

Bowen's disease represents a special variant, which can progress into an invasive, 

then usually bowenoid differentiated (pleomorphic, low differentiated) squamous 

cell carcinoma (“Bowen’s” carcinoma). 

  
Strong consensus 

 

4.4 Classification, definition and nomenclature of 

invasive squamous cell carcinoma  

4.4.1 Definition and nomenclature  

4.5  Consensus-based statement checked 2022  

EC 

Squamous cell carcinoma of the skin is a malignant neoplasm of the keratinocytes 

of the epidermis. The tumors can develop different degrees of differentiation (see 

also WHO/UICC classification). 

  
Strong consensus 

 

4.6  Consensus-based statement checked 2022  

EC 

Squamous cell carcinoma of the skin arises in most cases, but not necessarily, as 

a result of intraepidermal proliferation of atypical keratinocytes. 

  
Strong consensus 

 

4.7  Consensus-based statement checked 2022  

EC 

Invasive squamous cell carcinoma of the skin is said to occur when there is 

histomorphologically demonstrable disruption of the basal membrane beneath an 

intraepithelial keratinocytic proliferation in non-traumatized skin. 

  
Consensus 
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The most important etiological factor is chronic UV exposure, especially in UV-

sensitive individuals. Risk factors for the development of SCC include AK, older age, 

cumulative sun exposure and light pigmentation. The most important risk factor is 

the presence of AK [65]. The likelihood of a single AK progressing to invasive SCC 

cannot be accurately quantified Chapter 5.2). In addition to malignant transformation 

by UV radiation, other etiological factors may play a role. These include chronic 

wounds and inflammation such as leg ulcers, burns, scars, lichenoid disease, and 

bullous dermatoses. Arsenic exposure and X-rays may also promote malignant 

transformation. In immunosuppressed individuals, the incidence is greatly increased 

and the disease courses are less favorable. This is true for patients with iatrogenic 

immunosuppression after organ transplantation and for immunosuppression in 

malignant diseases and HIV infection. In immunosuppressed patients, malignant 

transformation is triggered by an increased rate of infection with carcinogenic HPV. 

Genetic syndromes with increased risk for SCC are albinism, xeroderma 

pigmentosum, Muir-Torre syndrome, epidermolysis bullosa hereditaria etc. 

4.4.2 Classification and staging  

4.8  Consensus-based statement checked 2022  

EC 

The following variants of squamous cell carcinoma of the skin can be 

distinguished histomorphologically (some of these are reflected in the WHO/ UICC 

classification): 

• Adenosquamous squamous cell carcinoma of the skin. 

• Acantholytic (adenoid, pseudoglandular) squamous cell carcinoma of 

the skin 

• Bowen's carcinoma/bowenoid differentiated squamous cell carcinoma 

of the skin 

• Desmoplastic squamous cell carcinoma of the skin 

• Keratoacanthoma-like squamous cell carcinoma of the 

skin/keratoacanthoma 

• Lymphoepithelioma-like squamous cell carcinoma of the skin 

• Pseudovascular (pseudoangiosarcomatous, 

pseudoangiomatous) squamous cell carcinoma of the skin 

• Spindle cell (sarcomatoid) squamous cell carcinoma of the skin 

• Verrucous squamous cell carcinoma of the skin (epithelioma 

cuniculatum) 

  
Strong consensus 

 

4.9  Consensus-based statement checked 2022  

EC 

Classification of squamous cell carcinoma of the skin should be based on 

histological and clinical parameters according to the currently used TNM systems 

of the UICC or AJCC. 

  
Strong consensus 
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A special variant of SCC is keratoacanthoma, which usually has a benign course. 

Clinical differentiation from SCC is uncertain. Although keratoacanthoma is usually 

identified as such due to its rapid growth progression and hemispherical growth form 

reliable clinical and/or histological differentiation is problematic and sometimes 

arbitrary. Characteristic features are the formation of a central horny plug, high 

degree of differentiation, marked symmetry and a broad-based infiltrative front. It 

may regress spontaneously. Primary therapy and histological workup as in the 

presence of SCC should be carried out. This is especially true for patient groups at 

increased risk of metastasis. 

Verrucous SCC of the skin represents a particularly well-differentiated form for which 

invasive growth but rarely distant metastasis has been described. Epithelioma 

cuniculatum, oral florid papillomatosis and the so-called giant condylomata (Buschke-

Löwenstein) are also assigned to this histological diagnosis (according to WHO / UICC 

classification). Not yet included in the international classification is desmoplastic SCC 

with high stromal content and narrow cell strands, which shows marked infiltrative 

growth that is sometimes perineural or perivascular. This type should be 

distinguished from the collective of common SCC with its high recurrence 

(approximately 25%) and metastatic (approximately 10%) potency. In patients treated 

with a selective BRAF inhibitor (e.g., vemurafenib, dabrafenib, encorafenib), 

keratoacanthomas have also been regularly described preferentially in chronically UV-

exposed areas. 

In addition, the WHO / UICC / AJCC classification can be used (see Table 9 and Table 

10). This is particularly useful for clinically very large SCC. However, at present 

classification for SCC of the skin does not appear to be well-developed, as it can 

convey differentiating information for only a very small proportion of tumors. 

Traditionally, a clinical classification is made into "low-risk" tumors of ≤20 mm and 

"high-risk" tumors of >20 mm tumor diameter (clinical parameter). Both 

classifications divide according to clinical and radiological parameters, respectively. In 

both classifications, the T1 category is defined by horizontal tumor extent (≤ 20 mm) 

and the T2 category (>20 mm). In the AJCC classification, the T1 category is further 

supplemented by means of 6 additional "high-risk“factors, which are classified 

according to clinical and histological criteria. There are also differences in the T3 and 

T4 categories between UICC and AJCC. None of the classifications provide prognostic 

information such as the expected rate of metastasis. 

More evidence for classification exists for histologically measurable vertical tumor 

thickness. A better estimate of the risk of metastasis is possible with this variable. 

The metastasis rate is 3-6% SCC depending on the collective [19]. A worsening of 

prognosis is observed in immunosuppressed patients after organ transplantation or 

after high-dose chemotherapy. Local recurrences are approximately 20 times more 

frequent in desmoplastic SCC than in common SCC. Local recurrences are considered 

a poor prognostic sign. It remains an open question whether the local recurrence 

itself contributes to this deterioration or represents a sign of the aggressive growth 

behavior of the tumor [19]. 

There are also differences in the N category between the UICC and AJCC 

classifications. Specifically, the AJCC divides the N2 category into three subgroups. In 

this approach, contralateral or bilateral metastasis results in upstaging. However, 

note that in the head and neck region, contralateral or bilateral lymphatic drainage is 

primary in 7% of cases. Micrometastasis, as found on sentinel lymph node biopsy, is 

considered only in the UICC classification (mi). No distinction is made between 
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intranodal versus capsular lymph node metastasis. Staging does not correspond to 

evidence-based studies. 

Table 9: TNM classification of SCC of the skin for the labial skin (excluding lip vermilion), trunk, 
upper extremities and shoulders, lower extremities, and hip and scrotum (8th edition, 2017)  

TNM classification 

T category 

TX  
Primary tumor cannot be assessed 

T0   
No evidence of primary tumor 

Tis  
Carcinoma in situ 

T1  
Tumor 2 cm or less in greatest extension 

T2  
Tumor more than 2 cm but not more than 4 cm at its maximum dimension 

T3  
Tumor more than 4 cm at its maximal dimension or superficial bone invasion or 

perineural invasion or deep invasion* 

T4a  
Tumor with macroscopic bone invasion/ bone marrow invasion 

T4b  
Tumor with invasion of the axial skeleton including foramina and/or involvement of the 

vertebral foramen up to the epidural space 

*“deep invasion“ is defined as invasion beyond the subcutaneous fat or >6 mm (measured from the 

stratum granulosum of the adjacent epidermis to the base of the tumor). 

Perineural invasion as a criterion for T3 is defined as clinical or radiologic involvement of nameable 

nerves without involvement of the foramina or skull base. 

In the case of multiple simultaneous tumors, the tumor with the highest T category is classified and 

the number of delineable tumors is indicated in parentheses, e.g. T2(5). 

N category 

NX  
Regional lymph nodes cannot be assessed 

N0  
No regional lymph node metastases 

N1  
Metastasis(s) in a regional lymph node, 3 cm or less at its maximum dimension 

N2  
Metastasis(s) in one lymph node, more than 3 cm but not more than 6 cm at its 

maximum dimension or in multiple lymph nodes, none more than 6 cm at its 

maximum dimension 
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TNM classification 

N3    
Metastasis(s) in one lymph node more than 6 cm at its maximum dimension 

M category 

M0  
No distant metastases 

M1  
Distant metastases 

 

Stage classification 

Stage 0 Tis N0 M0 

Stage I T1 N0 M0 

Stage II T2 N0 M0 

Stage III  T3 N0 M0 

T1, T2, T3 N1 M0 

Stage IV   T1, T2, T3 N2, N3 M0 

T4 Any N M0 

Any T Any N M1 
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Table 10: TNM classification of SCC of the head and neck according to AJCC / UICC (8th 
edition, 2017)  

TNM classification 

T category 

TX  
Primary tumor cannot be assessed 

T0  
No evidence of primary tumor 

Tis  
Carcinoma in situ 

T1  
Tumor 2 cm or less in greatest extension 

T2  
Tumor more than 2 cm but not more than 4 cm at its maximum dimension 

T3  
Tumor more than 4 cm at its maximum dimension or superficial bone invasion 

or perineural invasion or deep invasion** 

T4a  
Tumor with macroscopic bone invasion/ bone marrow invasion 

T4b  
Tumor with invasion of the axial skeleton including foramina and/or 

involvement of the vertebral foramen up to the epidural space 

*“deep invasion“ is defined as invasion beyond the subcutaneous fat or >6 mm (measured from the 

stratum granulosum of the adjacent epidermis to the base of the tumor) 

Perineural invasion as a criterion for T3 is defined as clinical or radiologic involvement of named 

nerves without involvement of the foramina or skull base. 

N category (clinical) 

N0  
No regional lymph node metastases 

N1  
Metastasis(s) in a regional lymph node, 3 cm or less at its maximum 

dimension 

N2  
Metastasis(s) as described below: 

N2a  
Metastasis(s) in solitary ipsilateral lymph node, more than 3 cm but not more 

than 6 cm at its maximum dimension, without extranodal spread 

N2b  
Metastases in multiple ipsilateral lymph nodes, none more than 6 cm at its 

maximum dimension, without extranodal spread 

N2c  
Metastases in bilateral or contralateral lymph nodes, none more than 6 cm at 

its maximum dimension, without extranodal spread 
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TNM classification 

N3a  
Metastasis(s) in one lymph node, more than 6 cm at its maximum dimension, 

without extranodal spread 

N3b  
Metastasis(s) in a single or multiple lymph nodes, clinically in extranodal 

spread*** 

***The presence of skin or soft tissue involvement (invasion) or clinical signs of nerve involvement 

is considered clinical extranodal spread. 

 

N category (pathological) 

pN0  
No regional lymph node metastases 

pN1  
Metastasis(s) in solitary ipsilateral lymph node, 3 cm or less at its maximum 

dimension, without extranodal spread 

pN2  
Metastasis(es) as described below: 

pN2a  
Metastasis(s) in solitary ipsilateral lymph node, 3 cm or less at its maximum 

dimension, with extranodal spread or more than 3 cm but not more than 6 cm 

at its maximum dimension, without extranodal spread 

pN2b  
Metastases in multiple ipsilateral lymph nodes, none more than 6 cm at its 

maximum dimension, without extranodal spread 

pN2c  
Metastases in bilateral or contralateral lymph nodes, none more than 6 cm at 

its maximum dimension, without extranodal spread 

pN3a  
Metastasis(s) in one lymph node, more than 6 cm in greatest extent, without 

extranodal spread 

pN3b  
Metastasis(s) in one lymph node more than 3 cm at its maximum dimension 

with extranodal spread or in multiple ipsilateral, contralateral or bilateral 

lymph nodes with extranodal spread 

M category 

M0  
No distant metastases 

M1  
Distant metastases 

The pT categories correspond to the T categories. pM1 means that distant metastases were 

confirmed microscopically. 
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TNM classification 

Stage classification 

Stage 0 Tis N0 M0 

Stage I T1 N0 M0 

Stage II T2 N0 M0 

Stage III  T3 N0 M0 

T1, T2, T3 N1 M0 

Stage IV   T1, T2, T3 N2, N3 M0 

T4 Any N M0 

Any T Any N M1 

 

4.5 Field cancerization  

4.10  Consensus-based statement checked 2022  

EC 

There is no generally accepted definition of field cancerization. Field 

cancerization includes an area of skin with multiple actinic keratoses surrounded 

by visible UV-related skin damage. 

  
Strong consensus 

 

The concept of field cancerization was first established in 1953 by Slaughter et al. 

based on the histological evaluation of oral SCC and its environment [66]. It was 

shown that additional tumors often subsequently appeared in the initially clinically 

asymptomatic tumor environment. This was attributed to the pre-existing field-like 

spread of the tumors, which, however, initially remains subclinical. Meanwhile, the 

term field cancerization is attributed to genetic causes and used in the context of a 

variety of different tumor entities: head and neck, lung, vulvar, esophageal, cervical, 

breast, colon, bladder and skin tumors [67]. 

It is generally accepted that the environment of AK may also represent a "cancer field" 

and the term field cancerization is also used extensively in this regard [68]. A 

classification of the environment of AK as a "cancer field" has special significance for 

therapy: if subclinical changes are also present in the environment in addition to 

clinically visible AK, these would consequently have to be treated as well against the 

background of a possible clinical recurrence or tumor progression in the 
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environment. In this context, therapy also distinguishes between lesional therapy 

("lesion-directed“) and field-directed therapy ("field-directed“). Thus, if a tumor field 

can be characterized in the vicinity of AK, this will have an impact on the selection of 

the therapeutic procedure (see Chapter 5.3) [69]. 

However, there is as yet no explicit definition that takes into account different 

aspects of field cancerization (genetic, immunological, molecular biological, 

histological and clinical characteristics). 

On the genetic level, p53 mutations, for example, have been detected in the 

neighborhood of AK which are also characteristic for AK itself [70]. A variety of other 

immunological and molecular biological findings typical of AK are also detectable in 

the surrounding tissue, including increased COX2 expression, disturbances in the 

BRAF signaling pathway, and the highly variable expression of many individual genes 

[71], [72], [73]. Histologically, AK are characterized by atypical keratinocytes that are 

significantly more densely packed than in healthy skin. This phenomenon, referred to 

as "crowding“ (Chapter 4.1), is also observed histologically in clinically healthy 

surrounding skin [74]. Confocal laser scanning microscopy or high resolution optical 

coherence tomography are now able to visualize this structural atypia in the 

epidermis of the surrounding field in a non-invasive approach [68]. 

Genetic, immunological, molecular biological and histological findings as well as 

confocal laser scanning microscopy and high-resolution optical coherence 

tomography can thus help to characterize the tumor field. However, to date an 

explicit clinical definition has been lacking. Nevertheless, it is precisely the clinical 

definition of field cancerization in AK that would be of particular importance in 

clinical practice for the selection of the therapeutic procedure. Erlendsson et al. based 

the definition of field cancers in AK on clinical characteristics: field cancerization is 

rated as mild, moderate or severe based on the extent to which the surrounding skin 

shows mottled erythema ("mottled erythema“), pigmentation, telangiectasia, pallor, 

laxity and dry texture without evidence of AK itself. However, this definition has not 

yet been substantiated by clinical studies [75]. In a review of the definition of field 

cancerization in AK, it was emphasized that a unified clinical definition is still lacking. 

In this regard, a retrospective review highlighted telangiectasia, atrophy and 

pigmentary abnormalities as reliable or very reliable indicators of field cancerization 

in AK. An emery paper-like surface of the skin was considered to have moderate 

reliability for defining the field. In summary, as an expert opinion, field cancers in AK 

were defined as follows in this work: 

"Field cancerization is defined clinically as an anatomic area with AK or adjacent to it 

and with visible sun-related skin damage characterized by at least two of the 

following signs: telangiectasia, atrophy, pigmentary abnormalities and sandpaper-like 

surface. It remains unclear whether visible AK is a prerequisite for field cancerization“ 

[76]. 

In this regard, for patients with these features and AK, field-directed therapy or field-

directed therapy in combination with lesion-directed therapy is recommended. In case 

of clinical signs of field cancerization and absence of AK in the field, it is 

recommended to take educational or preventive measures and to arrange field 

monitoring by the patients themselves [76]. 

In conclusion, there is no clinically validated definition of field cancerization in AK. 

Genetic, immunological, molecular biological, and histological findings are 
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impractical for therapy selection in the specific clinical situation and thus are more 

appropriate for scientific characterization of the field. Confocal laser microscopy or 

high-resolution optical coherence tomography can noninvasively visualize atypical 

keratinocyte clusters but has not been sufficiently widely used in treatment settings. 

Thus, attempting a clinical definition, even in the absence of validation, seems 

reasonable and important for therapy selection in AK in clinical practice. In this 

regard, the clinical definition proposed in the work of Figueras Nart et al., based on 

clinical signs of UV damage, represents a feasible approach [76]. 

4.6 Importance of non-invasive diagnostic procedures  

4.11  Consensus-based statement checked 2022  

EC 

Diagnosis is made by clinical examination and inspection. 

  
Strong consensus 

 

4.12  Consensus-based recommendation checked 2022  

EC 

Dermatoscopy, confocal laser microscopy and optical coherence tomography can 

be used to diagnose actinic keratosis and squamous cell carcinoma of the skin 

when findings are clinically unclear. 

  
Strong consensus 

 

Inspection and palpation are suitable to make a tentative diagnosis of AK. AK is 

characterized by a variable erythema with a variably pronounced keratosis. The 

clinical grading of AK does not correlate with the histological expression [77]. 

However, invasiveness cannot be assessed reliably by inspection and palpation [78]. 

Dermatoscopy is a suitable method to differentiate other diseases and tumors in 

case of unclear findings. Numerous studies have demonstrated that AK, pigmented 

AK, Bowen's disease and SCC show typical patterns, especially of the vessels, with 

dermatoscopy [79]. AK and SCC can thus be well differentiated from basal cell 

carcinoma. Dermatoscopy is also suitable for differential diagnosis between lentigo 

maligna, lentigo senilis and pigmented AK [80]. In addition, the degree of 

invasiveness correlates with vascular atypia, so dermatoscopy can also be used to 

assess invasiveness [81], [82]. In one study, the sensitivity of dermoscopy in the 

diagnosis of AK was 98.7% compared with histology as the gold standard, and the 

specificity was 95% [79]. In pigmented lesions, both values are lower [83]. 

Other non-invasive imaging modalities include confocal laser microscopy and 

optical coherence tomography. There are numerous studies and an S1 guideline on 

the value of confocal laser microscopy for non-invasive diagnosis of AK [84]. It allows 

the diagnosis of subclinical AK and helps characterize a cancerized field. In confocal 

laser microscopy, light-damaged but clinically unaffected skin in a field cancerization 



4.7 When and how to obtain a histology specimen  

© GGPO | Actinic keratosis and squamous cell carcinoma of the skin | Long version - 2.0 | December 2022 

49 

often shows an atypical honeycomb pattern as a sign of subclinical AK, which returns 

to normal with topical therapy [85], [86], [87], [88], [89]. 

Likewise, optical coherence tomography is useful for diagnosing AK and SCC and for 

differentiating basal cell carcinoma. It shows a widened, irregular stratum corneum 

and an acanthotic epidermis in AK. In SCC, by definition, the basal membrane zone, 

which is still detectable in AK, is broken [90], [91]. AK can be distinguished from 

basal cell carcinoma morphologically and by objective parameters such as epidermis 

thickness and signal intensity of the dermis [92]. Optical coherence tomography also 

allows diagnosis of multiple lesions in field cancerization. The measurement times for 

optical coherence tomography are so short that diagnosis of multiple lesions is 

possible within a short time. With confocal laser microscopy, this is also possible with 

the aid of a flexible handpiece. Numerous studies have used confocal laser 

microscopy and optical coherence tomography to visualize and quantify therapeutic 

effects in the topical treatment of AK [93], [85], [86], [94], [95], [87], [96]. The 

sensitivity of optical coherence tomography in detecting AK was 88%-93% depending 

on the investigator. Clinically manifest AK was detected in another study with a 

sensitivity of 100% (95% CI 88-100%). This value was 73% (95% CI 52-87%) for 

subclinical lesions [94]. A systematic review of the diagnostic performance of 

confocal laser microscopy reported a sensitivity of 91%-100% for AK and 100% for SCC 

[97]. Similar results were observed in another study, with epidermal pleomorphism in 

the stratum spinosum and granulosum showing the highest sensitivity and specificity 

for the diagnosis of AK [98]. 

4.7 When and how to obtain a histology specimen  

4.13  Consensus-based statement checked 2022  

EC 

Actinic keratosis does not require histological diagnosis if typical clinical findings 

are present. 

  
Strong consensus 

 

4.14  Consensus-based recommendation checked 2022  

EC 

In case of resistance to therapy and clinically unclear findings, a tissue sample 

shall be obtained. 

  
Strong consensus 
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4.15  Consensus-based recommendation modified 2022  

EC 

If squamous cell carcinoma of the skin, cheilitis actinica or Bowen's disease is 

clinically suspected, histology shall also be performed to differentiate other 

benign or malignant neoplasia. 

Preoperatively, the maximum diameter of the neoplasia should be documented 

for squamous cell carcinoma of the skin and Bowen's disease. 

  
Consensus 

 

4.16  Consensus-based statement checked 2022  

EC 

Depending on the clinical situation, punch biopsies, shave excisions, or excisional 

biopsies are appropriate. 

  
Consensus 

 

4.17  Consensus-based recommendation checked 2022  

EC 

If the clinical picture is clear for squamous cell carcinoma of the skin, complete 

resection can be carried out without prior biopsy. 

  
Consensus 

 

AK do not require histological diagnosis if typical clinical findings are present. 

Lesions that are clinically equivocal, have evidence of progression to SCC or whose 

biological behavior cannot be assessed should be biopsied. Histological diagnosis 

should also be carried out for AK that do not respond to adequate therapy. 

Obtaining histology sample is required if SCC is clinically suspected. Depending on 

tumor size and therapeutic approach, a punch, incision or shave biopsy may be done 

or, alternatively, the tumor may be excised [99]. The clinical presentation of SCC of 

the skin can be diverse and most commonly resembles that of a hyperkeratotic 

plaque, a flat ulcer with a marginal mound or a keratotic nodule or nodule with or 

without ulceration. SCC may develop de novo or from AK precursor changes such as 

reddened or hyperkeratotic macules and plaques, AK or leukoplakia. Since the clinical 

appearance is variable and clinical-morphological overlaps with diverse entities are 

present, a differentiation between an early invasive SCC with breakthrough of the 

basal membrane of the skin and a hyperkeratotic AK is also not possible based on 

clinical picture alone; a histological examination should be initiated before therapy is 

started, especially to differentiate another benign or malignant neoplasia of the skin 

as well. If the overall clinical context is clear, primary therapy as in the presence of 

SCC is justifiable. 

Although keratoacanthoma can usually be differentiated clinically from SCC of the 

skin because of its rapid growth progression and hemispherical growth form, neither 
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clinical nor histological differentiation is certain. In this case, histologic examination 

and primary therapy should be carried out as in the presence of SCC. This is 

especially true for patient groups with an increased risk of metastasis. 

AK and SCC that are potentially caused by occupational natural UV exposure and thus 

potentially fulfill the facts of an occupational disease 5103 according to the 

Occupational Diseases Ordinance represent a special consideration Chapter 10. In 

these cases diagnosis must meet the requirements for reporting a BK 5103: in the 

case of a SCC, the diagnosis is proven only by appropriate histological examination. 

In the case of multiple AK or field cancerization, histological confirmation is not 

required according to scientific justification, but is recommended at least for one of 

the AK present [100]. 

The value of cytological techniques has been investigated in several studies. Bilen et 

al. obtained cytological specimens in tumors suspected of malignancy on the head. 

False negative results were found in 1/19 cases and no false positive findings were 

detected. Limitations are presented by flat or ulcerated seborrheic keratoses, which 

can be confused with SCC and basal cell carcinoma. The authors further noted that 

the cytology of premalignant lesions bears strong resemblance to SCC and that 

obtaining meaningful cytology is often unsuccessful in crusted, hyperkeratotic, and 

hard lesions [101]. In another study of 50 basal cell carcinomas and 28 AK, the 

sensitivity of cytology for AK was 91% (Papanicolaou stain) and 83% (May-Grünwald-

Giemsa stain), respectively. AK could be discriminated from basal cell carcinomas, but 

cytology does not reliably differentiate AK or carcinomata in situ from invasive SCC 

[102]. 

Vega-Memije et al. studied 30 SCC and found a high concordance of cytology with 

histological diagnosis and concluded that reliable diagnosis is possible by cytology, 

although cytology is not suitable to identify tumor subtypes or to determine 

aggressive tumor characteristics [103]. Currently, the value of cytodiagnosis of AK 

and SCC has not been sufficiently investigated and further studies are needed. 

4.8 Parameters of a histological report  

4.18  Consensus-based recommendation checked 2022  

EC 

The following histomorphological variants should be designated when present: 

• atrophic 

• hypertrophic 

• acantholytic 

• pigmented 

• lichenoid 

• bowenoid 

actinic keratosis. 

  
Strong consensus 
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4.19  Consensus-based recommendation checked 2022  

EC 

The histology report for squamous cell carcinoma of the skin shall include the 

following in addition to the diagnosis: 

• Histological tumor type (for specific subtypes of squamous cell 

carcinoma of the skin) 

• Description of the histological depth extension in relation to the 

anatomical stratification (especially from level V, corresponding to 

infiltration of the subcutis) 

• Measurement of the depth extension from an invasion depth of 2 mm 

(corresponds approximately to the diameter of a 10x field of view) 

• If present, indication of the presence of perineural involvement, 

vascular invasion or poor differentiation 

• Completeness of resection of the invasive tumor portion 

  
Strong consensus 

 

In addition to the indication of histomorphological variants in the presence of AK or 

SCC, the components of the histology report of findings essentially result from the 

risk factors for recurrence and distant metastasis (Chapter 3.4). 
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4.9 Diagnosis of spread in invasive squamous cell 

carcinoma  

4.20  Consensus-based recommendation checked 2022  

EC 

If the presence of squamous cell carcinoma of the skin is suspected, the initial 

examination shall include inspection of the entire skin. 

  
Strong Consensus 

 

There are virtually no robust prospective studies or observational studies on the 

diagnosis of spread. Most studies on the value of imaging techniques come from 

investigations from SCC of the head and neck region (head and neck squamous cell 

carcinoma, HNSCC). 

4.9.1 Lymph node sonography  

4.21  Consensus-based recommendation checked 2022  

EC 

Locoregional lymph node sonography shall be carried out when locoregional 

metastases are suspected. 

Locoregional lymph node sonography should be carried out when risk factors are 

present. 

  
Consensus 

 

Metastases of cutaneous SCC occur locoregionally as satellite, in-transit or 

locoregional lymph node metastases in approximately 80% of cases; locoregional 

filiae detected early have the option of R0 resection. Therefore, early detection of 

locoregional lymph node filiae is of particular importance. In a meta-analysis of 74 

studies of melanoma, cost-effective lymph node ultrasonography was found to have 

the highest sensitivity and specificity (staging 60% and 97%, respectively, follow-up 

96% and 99%) and the highest positive predictive value of 83% to 98% (risk-

dependent) for detecting locoregional lymph node filiae [104]. 

Lymph node ultrasonography is also described as the most effective procedure in the 

diagnosis of HNSCC to detect locoregional lymph node metastases, showing a 

sensitivity of approximately 78% and specificity of 85% [105], [106]. It is clearly 

superior to clinical examination by palpation [107]. In case of sonographic suspicion 

of the presence of parotidal and cervical metastases, the staging examination should 

be supplemented by fine needle cytology of the suspicious lymph nodes, a CT scan of 

the neck and thorax, and an MRI of the parotid gland [105]. In a meta-analysis 

comparing different imaging modalities (ultrasound, CT, MRI, PET) in the diagnosis of 

lymph nodes in clinically nodal-negative HNSCC, the positive predictive value for 

lymph node ultrasonography was 25% to 56% and the negative predictive value was 

95% to 84% and was equivalent to the other modalities in accuracy [108]. Also, when 

compared with FDG PET/CT and software-based fusion PET/MRI, lymph node 

ultrasonography was found to be at least equivalent in detecting occult lymph node 
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metastases from HNSCC tumors, although published PET data often refer to studies 

with inhomogeneous collectives (N-/N+) with varying levels of evidence [105], [109]. 

Since cutaneous SCC of the neck and head also shows lymph node metastases at the 

same site, and studies of HNSCC frequently include cutaneous SCC, these 

observations can be applied to cutaneous SCC of the neck and head. 

Although the accuracy of imaging techniques has steadily improved over the past 

decades, there remains limited sensitivity with respect to the detection of 

micrometastases with all methods. Moreover, lymph node ultrasonography is 

currently not available close to home in all regions. 

4.9.2 Chest X-ray 

4.22  Consensus-based recommendation checked 2022  

EC 

Chest X-ray shall not be carried out as a standard of care when locoregional or 

distant metastasis of squamous cell carcinoma of the skin is suspected or 

demonstrated. 

  
Consensus 

 

X-ray chest examinations are clearly inferior to chest CT in detecting small pulmonary 

filiae [110], [111]. X-ray thoracic examinations detect only 28-60% of pulmonary 

metastases diagnosed on CT thorax. One problem with chest X-ray examinations is 

the high number of false positive and false negative findings. 

4.9.3 Abdominal sonography  

4.23  Consensus-based recommendation checked 2022  

EC 

Abdominal ultrasonography shall not be carried out as a standard of care when 

locoregional or distant metastasis of squamous cell carcinoma of the skin is 

suspected or demonstrated. 

  
Strong consensus 

 

Abdominal ultrasonography can be used to detect parenchymal distant metastases 

and abdominal lymph node metastases; however, diagnostic accuracy is examiner- 

and patient-dependent and overall lower than that of MRI, CT, and PET/CT [112]. 

Limitations arise particularly in the diagnosis of deep-seated structures (e.g., 

retroperitoneal lymph nodes) and in obese patients. An advantage of abdominal 

ultrasonography is its easy practicability, wide availability, and lack of radiation 

exposure. 
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4.9.4 Cross-sectional imaging  

4.24  Consensus-based Recommendation checked 2022  

EC 

If metastasis is suspected, cross-sectional imaging shall be carried out. 

  
Strong Consensus 

 

There have been no studies on the regular use of cross-sectional imaging in the 

diagnosis of spread in cutaneous SCC; therefore its use is reserved for the 

clarification of metastasis-sensitive findings; i.e. if clinical examination or lymph node 

sonography shows a suspicion of metastasis, cross-sectional imaging should be 

carried out. For cutaneous SCC, the NCCN guidelines recommend further cross-

sectional imaging in patients at increased risk for metastasis such as presence of 

clinically positive lymph nodes, advanced local disease or perineural spread on 

histology, and in patients under immunosuppression. A retrospective study 

examining the impact of radiological staging on disease progression in cutaneous 

SCC in 108 patients showed that high-risk SCC (T2b, T3) who received multiple 

staging examinations (79% CT, 21% PET/CT, 19% MRI) during a median follow-up of 

43 months had improved disease-free survival (p=0.028). No difference was seen in 

terms of distant metastasis-free or disease-specific survival [113]. 

Regarding the diagnosis of cervical lymph node metastases, CT, MRI and ultrasound 

show comparable accuracies. A meta-analysis comparing different imaging modalities 

(ultrasound, CT, MRI, PET) in the diagnosis of lymph node in nodal-negative HNSCC 

showed similar results in terms of pooled sensitivity and specificity. In advanced SCC, 

cross-sectional imaging should be carried out to exclude distant metastases [108]. In 

addition to high diagnostic accuracy, CT offers the advantages of standardized whole-

body examination, general availability and patient- and examiner-independence 

compared with sonography. Functional imaging using FDG-PET/CT can detect distant 

metastases of a SCC in particular with high sensitivity and specificity due to their 

significantly increased glucose metabolism [114], [115], [116], [117]. Several studies 

in HNSCC have shown that PET/CT in addition to conventional work-up increases 

staging accuracy, improves specificity of LK diagnosis, and detects more distant 

metastases than CT alone [118], [115]. However, micrometastases in lymph node in 

clinically N0 patients remain a diagnostic problem even for PET/CT. In an analysis by 

Fujiwara et al. in 26 patients with high-risk cutaneous SCC, PET/CT showed high 

sensitivity (100%) and specificity (81%) in the detection of metastases, significantly 

higher than conventional CT with a sensitivity of 51% and specificity of 69% [119]. In 

16% of patients, a false positive finding was seen, which was predominantly due to a 

strong inflammatory peritumoral infiltrate with mononuclear cells. However, this 

showed a significantly higher standardized uptake value (SUV) of the lymph node 

metastases compared with FDG uptake of the surrounding inflammatory infiltrate. 

These results were confirmed by another monocentric study of 23 patients, which 

showed a sensitivity of 100%, a positive-predictive value and an accuracy of 77.5% 

each for 18F-FDG-PET in initial staging. This examination was considered to have an 

important role not only in the detection of small soft tissue and lymph node 

metastases, but also in primary staging [120]. Another recent study by the same 

group of authors investigated the value of FDG-PET/CT for recurrence staging in 100 

patients with cutaneous SCC. The study confirmed the superior sensitivity of the 
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method, especially in the detection of small cutaneous/subcutaneous foci and lymph 

nodes, and was able to demonstrate PET/CT induced management change in 28% of 

patients [121]. 
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5 Therapy of actinic keratosis  

M. Heppt, C. Berking, T. Diepgen, K. Fritz, C. Löser, C. Salavastru, L. Schmitz, T. 

Steeb, E. Stockfleth, R.-M. Szeimies, C. Ulrich 

5.1 Literature search and study selection  

Only prospective, randomized controlled trials (RCTs) or systematic reviews and meta-

analyses of RCTs that reported at least one of the predefined critical effectiveness 

endpoints were included as the basis for the evidence-based recommendations and 

statements. These included: 

• Complete response (defined as healing of all lesions per patient or 

randomized treatment field, operationalized where appropriate by 

scores such as the "target lesion number score“ (TLNS) or the 

"cumulative lesion number score“ (CLNS) of 0 each), 

• Partial response (defined as healing of more than 75% of lesions per 

patient or randomized treatment field), 

• Mean lesion reduction per patient or randomized treatment field 

(expressed in absolute numbers or percentages), 

• Improvement in "Investigator Global Improvement Index“ (IGII); and 

• Improvement in "Participant Global Improvement Index“ (PGII) following 

a Cochrane review with meta-analysis [122] and the ILDS/EDF guideline 

published in 2015 [123]. 

Studies that reported purely lesion-related effectiveness endpoints without evidence 

of prior randomization were not included. The minimum study population size was 

n=10 regardless of study design (interindividual, intraindividual, cross-over design). 

Sequential therapy combinations were considered using systematic review articles or 

meta-analyses in the form of aggregated evidence. The types of interventions and 

observation time points were not restricted. 

The literature search is described in the Methods Report of the Guideline. 

Subsequently, the included interventions were ranked and qualitatively compared. 

The following subgroups were examined, following the ILDS/EDF Guideline published 

in 2015: 

• Patients with single AK (1-5 lesions per region or treatment area 

studied), 

• Patients with multiple AK (≥6 lesions per examined region or treatment 

field), 

• Patients with field cancerization (≥6 lesions per examined region or 

treatment field and evidence of actinically damaged skin with 

hyperkeratosis in a contiguous treatment area), 

• Patients in any of the previous categories with immunosuppression. The 

recommendations for the last subgroup are dealt with in a separate 

chapter (see Chapter 5.8). 
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5.2 Treatment indication and natural course of the 

disease  

5.1  Consensus-based recommendation checked 2022  

EC 

The indication for treatment of actinic keratosis should be taking into 

consideration the clinical presentation, risk factors (e.g., immunosuppression, 

cumulative UV exposure, number of lesions), comorbidities, life expectancy and 

patient wishes. 

  
Consensus 

 

The probability of progression or regression of AK without therapy has been the 

subject of intense debate for years. Accurate investigation of these metrics is 

hampered among other factots by the need for long follow-up of at least 6-12 

months, limited transferability of results and strong heterogeneity of the populations 

studied or intervening therapies that affect the natural course of the disease. 

Therefore, few cohorts exist in which natural course without intervention has been 

studied. Accordingly, the values reported in the literature for progression of AK to 

invasive SCC vary widely and have been quantified from 0.03% to 20% per lesion per 

year [36], [124], [125]. In contrast, spontaneous remission rates of 15% to 63% are 

sometimes very high, so that the question inevitably arises whether every AK should 

also be treated or whether waiting without therapy is also justifiable in a low-risk 

situation [44]. Furthermore, for many interventions there is a lack of clear evidence 

that treatment of AK prevents the development of SCC in addition to lesion healing. 

At the same time, there are observations that approximately 60% of invasive SCC 

originate from one AK [124]. If there is a field affected by multiple AK with evidence 

of field cancerization, there is evidence of a lower rate of spontaneous regression 

than without field cancerization [44]. Recent studies on the pathogenesis of AK also 

suggest that transformation is possible even from early, i.e., clinically and 

histologically discrete lesions, and does not necessarily occur in a stepwise fashion 

via moderate and eventually hyperkeratotic AK [34]. These findings make it difficult 

to assess which lesions are at high risk of developing into invasive SCC and which are 

not. Although the characteristics vary, as described above, there are at-risk 

populations and risk factors in which progression rates are likely to be significantly 

higher [44]. These include patients with immunosuppression, a history of light skin 

cancer, and cumulative UV exposure. The number of lesions present is also an 

important indicator of individual risk of developing invasive SCC. Basal proliferation 

behavior and resistance to therapy also appear to be unfavorable lesion-related 

factors [77], [61], [62], [126]. Against this background, an observational wait-and-see 

approach without therapy should be viewed critically. Due to the risk of progression 

to SCC and lack of clear parameters to identify lesions with high potential for 

progression, adequate therapy of AK should be carried out. Ultimately, life 

expectancy, comorbidities, and patient wishes also determine the general indication 

for therapy. 
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5.3 Therapy basics  

A large number of therapeutic options exist for the treatment of AK, which makes 

selection in everyday clinical practice difficult. A direct comparison of individual 

interventions is often possible only to a limited extent, since many therapy 

modalities have not been directly compared in studies. An estimation of effects in the 

absence of direct comparative studies is possible via network meta-analyses; 

however, these often examine only one endpoint (e.g. complete patient-related 

response [127]) in isolation, so that important information may be lost, and they are 

thus insufficient for a concrete therapy decision in everyday clinical practice, as 

information on tolerability or cosmetic outcome is missing [128], [127], [129]. 

The choice of an appropriate treatment depends on patient-, lesion- and therapy-

specific factors [69]. Patient factors include, for example, age, comorbidities, 

immunosuppression, comedications, patient wishes and preferences, and treatment 

adherence. Lesion-related aspects subsume the number of AK, their localization 

(capillitium, face, extremities, trunk), clinical nature (grading according to Olsen, 

hyperkeratotic lesions), and the size of the affected field. In clinical practice, the 

boundary between multiple AK and field cancerization is not always clearly and 

unambiguously possible, which is further complicated by a lack of a generally 

accepted definition of field cancerization (see Chapter 4.5). 

Also in our literature search, it remains unclear in some of the included and 

investigated study populations whether only multiple AK or additionally field cancers 

were present, so that a clear assignment of interventions to these subgroups was not 

always possible and the transitions here are fluid. Furthermore, lesion-directed 

therapeutic approaches are not necessarily applicable only to single lesions, or field-

directed ones not only in the presence of multiple lesions or field cancerization. The 

terms "field-directed“ and "lesion-directed“ refer rather to the type of intervention, 

whereas the number of AK represent lesion-related factors. 
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Table 11: Factors to consider when making treatment decisions for AK*  

Patient-related factors Lesion-related factors Therapy-related factors 

Age Number of lesions Lesion-directed or field-

directed therapy approach 

Desire for therapy Size of the affected area therapy modality 

(interventional, surgical, 

topical-medicinal) 

Comorbidities Localization (capillitium, face, 

trunk, extremities) 

Duration of therapy 

Individual risk and clinical risk 

factors (immunosuppression, 

organ transplantation, 

comedications) 

Clinical condition and 

limitation 

Efficacy 

Adherence / Compliance Field cancerization Side effects and tolerability 

Social environment and 

resources 

Treatment resistance Self-administration or 

administration by others 

Ability to self-administer 

correctly 

Histological risk factors (e.g., 

basal proliferation pattern, 

proliferating AK, bowenoid AK, 

follicular epithelium affected) 

Level and reimbursability of 

therapy costs 

  
Access to therapy 

*Table based on [69] 

 

The advantage of field-directed methods is that subclinical changes and not only 

clinically manifest AK can be treated. This is especially useful in light of the fact that 

the presence of AK is increasingly perceived as a chronic progressive disease and is 

strongly associated with the individual risk of developing further AK and invasive 

cutaneous SCC. When carrying out field-directed therapy, a maximum application area 

must be observed for each of most topical drug substances [130]. This contrasts with 

the often simpler and effective implementation of primarily lesion-directed 

therapeutic procedures, which are useful for a few, isolated and well-demarcated 

lesions. 
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Table 12: Lesion-directed and field-directed therapy methods in AK  

Primarily lesion directed methods Primary field directed procedures 

Kyrosurgery Chemoexfoliation 

Potassium hydroxide 5% solution Dermabrasion 

Surgical procedures Photodynamic therapy 

Photodynamic therapy 

(Patch-PDT) 

 

Topical drug-based procedures* 

• Diclofenac sodium 3% gel 

• 5-fluorouracil 5% cream 

• 5-fluorouracil 4% cream 

• 5-fluorouracil 0.5% with salicylic acid 

10% solution 

• Imiquimod 5% cream 

• Imiquimod 3.75% cream 

• Tirbanibulin 1% ointment 

Topical-medicinal procedures 

(5-fluorouracil with salicylic acid 10% solution) 

 

Laser procedures (ablative) 

Laser procedures (ablative, non-ablative) 
 

*in alphabetical listing 

 

Therapy-specific factors continue to include the type of treatment (topical drug-

based, interventional, surgical), therapy duration, efficacy, and side effects. Especially 

for self-administered and long-term therapies, good therapy adherence and the 

patient's ability to administer the therapy correctly is an important prerequisite for 

therapy success. In the case of limited therapy adherence, procedures with a short 

therapy duration are therefore more suitable. 

  



5.4 Combination therapies  

© GGPO | Actinic keratosis and squamous cell carcinoma of the skin | Long version - 2.0 | December 2022 

62 

Table 13: Therapy duration of interventions for AK  

Short (<1 week) Medium (1-6 weeks) Long (≥6 weeks) 

Cryosurgery 5-fluorouracil 5% cream Diclofenac sodium 3% gel 

Surgical procedures 5-fluorouracil 4% cream 5-fluorouracil 0.5% with 

salicylic acid 10% solution 

Chemoexfoliation Imiquimod 5% cream Potassium hydroxide 5% 

solution 

Dermabrasio Imiquimod 3.75% cream 
 

Laser procedure Potassium hydroxide 5% 

solution 

 

Photodynamic therapy 
  

Tirbanibulin 1% ointment 
  

 

5.4 Combination therapies  

5.2  Evidence-based recommendation modified 2022  

GoR 

B 

Primary or sequential combination therapy of various field- or lesion-targeted 

procedures should be offered for actinic keratosis. 

LoE 

1 

[131], [132], [133], [134] 

1: De novo research 

  
Strong consensus 

 

A variety of interventions for the treatment of AK exist and are often combined in 

clinical practice. The rationale is that by combining different interventions, the 

advantages of the respective individual procedures can be utilized and potential 

synergistic effects can be created through different mechanisms of action. From 

clinical experience, combination therapies consisting of a field-directed and an 

ablative procedure are well tolerated. In particular, lesion-directed pretreatment of 

thick, hyperkeratotic AK with an ablative procedure can be combined with subsequent 

field-directed therapy to combine both effective and rapid treatment of clinically 

manifest lesions with therapy of subclinical changes. Conversely, even after primary 

field-directed therapy, residual AK can be effectively retreated with a lesion-directed 

modality. 
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The value of combination therapies has been investigated in several systematic 

reviews and meta-analyses [131], [132], [133]. One meta-analysis examined the use of 

an ablative laser as a pretreatment to PDT [134]. Laser-assisted PDT showed 

significantly higher clearance rates than PDT monotherapy (relative risk 1.33; 95% CI 

1.24-1.42; I²=25%; p<0.01). There was no difference in pain intensity between laser-

assisted PDT and the other procedures (mean difference 0.31; 95% CI -0.12 to 0.74; 

I²=0 %). However, the studies included had a high risk of bias. 

Another meta-analysis showed that cryosurgery in combination with a topical 

approach had significantly higher complete patient-related healing rates than 

monotherapy (relative risk 1.74, 95% CI 1.25-2.43; I²=73%). Furthermore, no 

difference in partial patient-related healing rates was identified for this combination 

(relative risk 1.64, 95% CI 0.88-3.03; I²=77%). The studies showed a high risk of 

selective reporting bias [131]. 

These papers are followed by another meta-analysis on the effectiveness of PDT in 

combination with a topical intervention compared with monotherapy [132]. A total of 

10 RCTs were included with a total sample size of n=277. Four studies examined a 

combination of PDT with imiquimod cream, three with 5-FU, and one each with 

ingenol mebutate (IMB), tazarotene gel, and calcipotriol ointment. Patients treated 

with combination had higher rates of complete (relative risk 1.63; 95% CI 1.15-2.33; 

p= 0.007) and partial healing (relative risk 1.19; 95% CI 0.84-1.67; p=0.33). Similarly, 

lesion-specific healing rates were higher for PDT combined with topical intervention 

compared to monotherapy (relative risk 1.48; 95% CI 1.04-2.11; p=0.03). A subgroup 

analysis was performed for PDT combined with imiquimod and identified a higher 

rate of participants with complete lesion healing than with monotherapy (relative risk 

1.57; 95% CI 1.09-2.25; p=0.02). 

Peels can also be used in the treatment of AK and can be combined [133]. Another 

meta-analysis showed that trichloroacetic acid (TCA) in combination with Jessner's 

solution had a significantly lower complete patient-related healing rate (relative risk 

0.36; 95% CI 0.14-0.90; I²=0%; p=0.03) and lesion-related healing rate (relative risk 

0.92; 95% CI 0.85-0.99; p=0.03) compared to 5-FU 5% cream. Furthermore, a 

synthesis within this work showed that the combination of 5-FU plus glycolic acid 

cleared 92% of lesions. However, these were all single-arm studies with no control 

group [133]. 

These evidence-based papers demonstrate the superiority of combination therapies; 

nevertheless, a combination of interventions should always be made in consultation 

with the patient after prior education about the respective advantages and 

disadvantages. 
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5.5 Ablative and physical procedures  

5.5.1 Cryosurgery  

5.3  Evidence-based recommendation modified 2022  

GoR 

B 

Cryosurgery should be offered for single or multiple actinic keratoses. 

LoE 

2 

[129], [122], [127], [135], [136], [137], [138], [139], [140] 

2: De novo research 

  
Strong consensus 

 

Cryosurgery is a destructive procedure for local tissue destruction through the 

targeted application of cold. Because temperatures below -25°C are reached in the 

tissue, it is referred to as "cryosurgery", while "cryotherapy" works with temperatures 

just below the freezing point to achieve healing effects. It is carried out either by the 

open spray method or by the contact method using a cryopunch or a special 

cryoprobe. Liquid nitrogen (-196°C) is considered the cold source of choice. The 

practical execution of cryosurgery is not well standardized. It usually involves one to 

two freeze-thaw cycles in which the target lesions are exposed to cold for 15-60 

seconds until a whitish ripening or drawing is visible. Intra- and extracellular ice 

crystal formation irreversibly destroys cell organelles and cell membrane. The 

mechanism of action is therefore effective but non-specific and extends to other cell 

types such as melanocytes. A single, continuous application of liquid nitrogen for 20-

40 seconds contradicts physical principles that imply an increase in thermal 

diffusivity and thus higher efficacy when icing occurs twice in short succession with 

an intervening thaw. Therefore, a single application may explain poorer results for 

cryosurgery in some studies [136]. Cryosurgery repeated several times, if necessary, 

with moderate spray times around 5 seconds with a single repetition after the first 

thawing within a cycle should be considered an important therapeutic option at least 

for isolated or refractory lesions with the fact of controlled performance by the 

physician. The latter is advantageous at least in patients with questionable or 

definitely limited ability to participate. 

The advantage of cryosurgery is above all a relatively simple and quick application, 

mostly without the need for local anesthesia. Therefore, its practicality for both 

physician and patient is very good. Common side effects are pain, blistering, 

depigmentation, scarring or hemorrhage. For extensive findings, a combination of 

area treatment to reduce the number of lesions and simultaneously treat subclinical 

changes followed by targeted treatment of persistent lesions with cryosurgery is 

suggested as a possible strategy [135], [131]. Examples of possible combinations 

would also be PDT followed by cryosurgery or surgical ablation under local 

anesthesia. 

The widespread and long-standing use of cryosurgery in the treatment of AK is mainly 

based on clinical experience. In a literature search, 6 individual studies were 
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identified that investigated cryosurgery in a therapeutic arm. It largely served as a 

traditional, established, widely used and readily available therapeutic option as a 

standard against which other procedures such as MAL-PDT and laser ablation [140], 

[137], [139], or topical therapies such as imiquimod and 5-FU with or without salicylic 

acid, were measured [135], [136], [138]. In contrast, no studies comparing 

cryosurgery versus placebo were found. However, two systematic reviews and two 

network meta-analyses support the efficacy of cryosurgery, with complete healing 

rates of approximately 68% reported [141], [122], [127]. A network meta-analysis 

underlines the good efficacy especially for AK at extrafacial and extracranial sites 

relative to placebo and other interventions [129]. In contrast, no RCT was found that 

investigated cryosurgery in the immunosuppressed subgroup. 

Table 14: Overview of the included single studies on cryosurgery  

Study Interventions Single AK Multiple AK Field 

cancerization  

Immuno-

suppression 

Zane 

2014 [139] 

Cryosurgery vs. 

ablation with 

CO2 laser 

X 
   

Simon 

2015 [138] 

Cryosurgery vs. 

5-FU 0.5% with 

SA 10% solution 

X X 
  

Krawtchenko 

2007 [136] 

Cryosurgery vs. 

5-FU 5% cream 

vs. 

Imiquimod 5% 

cream 

X X 
  

Foley 

2011 [135] 

Cryosurgery vs. 

Imiquimod 5% 

cream 

 
X 

  

Kaufmann 

2008 [140] 

Cryosurgery vs. 

MAL red light 

PDT 

X X 
  

Morton 

2006 [137] 

Cryosurgery vs. 

MAL-red light 

PDT 

X X 
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Cryosurgery vs. 5-fluorouracil 0.5% with salicylic acid 10% solution 

Population and study design: One randomized study compared 5-FU 0.5% with SA 10% 

solution with cryosurgery. Sixty-six patients with 4-10 hyperkeratotic lesions (grade II-

III according to Olsen) on the face and hairless scalp were included. Individuals with 

iatrogenic immunosuppression were excluded [138]. 

Interventions: 5-FU 0.5% with SA 10% was applied as a solution lesion-directed once 

daily for a maximum of 6 weeks. If poorly tolerated, reduction to three times weekly 

administration was allowed. Cryosurgery was performed with liquid nitrogen as a 

spray procedure with a double freeze-thaw cycle, with the duration of icing left to the 

individual investigator. It could be repeated after 3 weeks, which was also at the 

discretion of the investigator. The study was unblinded. There was interindividual 

randomization to one of the two arms in a 1:1 ratio. 

Results: The mean lesion reduction per patient at 14 weeks was 5.2 for 5-FU 0.5% 

with SA 10% and 5.7 for cryosurgery. In the first arm, 33.3% of patients showed 

complete and 51.5% partial (>75%) healing of all lesions after 98 days. For 

cryosurgery, these results were 25.0% (complete) and 62.5% (partial). Histological 

remission rates were lesion-related 62.1% for 5-FU 0.5% with SA 10% and 41.9% for 

cryosurgery. The recurrence rate (proportion of patients with at least one recurrence) 

6 months after the end of therapy was higher for cryosurgery than for 5-FU 0.5% with 

SA 10% (84.8% vs. 39.4%). Overall response assessed by the investigator and patients 

was very similar in both arms. Similarly, the cosmetic outcome of both therapies was 

predominantly rated as "good" or "very good". Side effects tended to be observed 

more frequently with 5-FU 0.5% with SA 10% and included erythema, crusting and 

burning. Serious treatment-mediated events occurred in 24.2% of cases, compared 

with 6.1% with cryosurgery. 

Assessment: In terms of mean lesion reduction and complete or partial healing of all 

lesions, the efficacy of both interventions was comparable with a slightly significant 

advantage of topical therapy in terms of complete response. Of note, there was a 

significant effect in the reduction of recurrences of initially healed lesions of 5-FU 

0.5% with SA 10%, which may indicate a better long-term efficacy of this agent 

compared to cryosurgery. This was in contrast to a lower rate and side effects with 

cryosurgery, which should be considered in the harm-benefit assessment of this 

comparison. Because of the open-label study design without blinding and a small 

number of participants, the work was downgraded to an evidence level of 3. Because 

of the small number of participants and some end points that were not significantly 

different, superiority of 5-FU 0.5% with SA 10% over cryosurgery remains unclear. 

Cryosurgery vs. CO2 laser 

Population and study design: Zane et al. studied 200 patients with a maximum of 4 

lesions on the face and hairless scalp without signs of light-induced skin damage or 

field cancerization. A total of 543 AK of all clinical grades (I-III according to Olsen) 

were included. 

Interventions: Randomization was interindividual 1:1 to either cryosurgery with liquid 

nitrogen for 10-20 seconds or single treatment with an ablative CO2 laser [139]. 
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Results: Lesion-wise, the complete healing rate at 3 months was 78.2% for 

cryosurgery and 72.4% for CO2 laser. Regarding this endpoint, the subgroup of 

thicker AK (grade III) responded better to cryosurgery (80.2%) than to CO2 laser 

(59.8%). Patient-wise, a greater proportion of patients treated with cryosurgery 

showed a complete response (71.6% vs. 65.3% for CO2 laser), although it remains 

unclear whether the case number calculation was based on individuals or lesions. 

This superiority was also evident after a 12-month observation period (53% vs. 14% 

with CO2 laser). Global cosmetic outcome was rated similarly by blinded investigators 

and patients for both interventions on a four-point scale (poor, moderate, good, 

excellent) and was excellent in 50.7% and 48.4% (investigator) and 58.9% and 50.0% 

(patient), respectively (cryosurgery vs. CO2 laser, respectively). Subjectively, patient 

satisfaction was significantly higher on a three-point scale for cryosurgery. Common 

local side effects were erythema, edema, hemorrhage, blisters, erosion, crusts 

(cryosurgery), and erosions and crusts (CO2 laser). 

DESIGN: In this study, CO2 laser ablation was inferior to cryosurgery with respect to 

the efficacy endpoints of lesion-related healing rate, complete response and partial 

response. However, the difference in effects was rather small and not consistently 

significant. Similarly, the cosmetic outcome of both interventions as assessed by the 

investigators was not significantly different. Only patient satisfaction was significantly 

higher for cryosurgery. However, the study design was open, which specifically affects 

the ability to assess subjective endpoints. Therefore, the study was downgraded to 

evidence level 3. 

Cryosurgery vs. 5-fluorouracil 5% cream 

Population and study design: Krawtchenko et al. conducted an unblinded, three-arm, 

randomized trial. Seventy-five subjects with at least 5 histologically confirmed AK in 

an area no larger than 50 cm² on the head, neck, or décolleté were included. 

Immunosuppressed individuals were excluded [136]. 

Intervention: Patients were randomized interindividually 1:1:1 to 5-FU 5% cream twice 

daily for 4 weeks, imiquimod 5% cream three times weekly for at least 8 h for 4 

weeks, or spray liquid nitrogen cryosurgery (20-40 seconds per lesion). The 

cryosurgery and imiquimod interventions could be repeated once after 2 and 4 

weeks, respectively. 

Results: Complete clinical healing of all lesions was observed for 5-FU 5% in 96% of 

patients (23/24), for cryosurgery in 68% (17/25) and for imiquimod 5% in 85% (22/26) 

(p=0.03). Histopathologically confirmed complete healing rates per patient were 67% 

(5-FU 5%), 32% (cryosurgery) and 73% (imiquimod 5%; p=0.02), respectively. At 12 

months after the end of the study, 54% of all patients treated with 5-FU 5% and 28% of 

all patients treated with cryosurgery still showed a sustained response of the lesions. 

The overall treatment field was still unremarkable after this time in 33% (5-FU 5%) and 

4% (cryosurgery) of all study participants. Cosmetic outcome at 12 months was 

similarly poor for both interventions and was considered excellent in only 4% of 

cases. No serious adverse events were observed. Normal skin appearance after 

therapy was observed more frequently in the 5-FU 0.5% arm than under cryosurgery 

(58% vs. 16%). Other adverse events were similarly distributed, although more precise 

numbers were not reported. 

Assessment: In this study, efficacy benefits of 5-FU 5% cream were demonstrated with 

respect to the endpoints of complete clinical and histological healing of all lesions, 
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with the difference in treatment effect appearing clinically relevant (96% vs. 68% and 

67% vs. 32%, respectively). Because cryosurgery is a primarily lesion-directed therapy 

and 5-FU 5% is a primarily field-directed therapy, the two modalities have limited 

comparability in terms of field efficacy. Nevertheless, the results highlight that 

cryosurgery is likely inferior to field-directed procedures in the presence of multiple 

lesions or field cancerization. This is also evident in the assessment of long-term 

outcomes at 12 months. However, bias is possible due to the open study design. 

Therefore, the study was downgraded to evidence level 3. 

Cryosurgery vs. imiquimod 5% cream 

Two studies evaluated cryosurgery versus imiquimod 5% cream [135], [136]. A 

randomized, prospective, controlled trial from Australia compared cryosurgery 

treatment in 36 patients versus imiquimod therapy in 35 patients for 10 or more AK 

on the face and scalp [135]. Response was assessed 12 months after initiation of 

therapy in terms of lesion-related complete cure rate and patient-related complete or 

partial response. The complete patient-related response for repeated cryosurgery for 

up to 4 cycles at 3-month intervals was 85%, significantly higher than 66.9% for 2 

cycles of imiquimod 5% cream for self-treatment three times per week for 3 to 4 

weeks. The adverse event rate was significantly higher with blistering, redness, 

scaling, crusting and hypopigmentation in 54.8% of patients for cryosurgery than in 

24% after Imiquimod. Therapy discontinuation occurred in 13.9% in the cryosurgery 

group and 28.6% in the imiquimod group, although this is inconsistent with the 

observed side effects. Evidence of treatment adherence between the two groups was 

not mentioned. The authors stated that both therapeutic modalities showed high 

response rates, with imiquimod treatment showing a more favorable side effect 

profile and better aesthetic results [135]. 

Another study compared cryosurgery with imiquimod 5% cream and 5-FU 5% cream 

[136]. In this study, cryosurgery showed lower response rates than either topical 

therapy and was inferior in terms of complete healing of the entire treatment field at 

12 months. The study reported complete clinical healing rates of 68% for cryosurgery, 

96% for 5-FU and 85% for imiquimod. In contrast, histological examination showed 

complete healing rates of only 32%, 67% and 73%, respectively. Long-term complete 

healing at 12 months of total treatment field was reported at 4%, 33% and 73%, 

respectively, which highlights the long-term efficacy of field therapy (here, 5-FU and 

imiquimod) versus lesion-directed therapy (here, cryosurgery) [136]. 

Cryosurgery vs. MAL red light PDT 

Two studies compared cryosurgery with MAL red light PDT [140], [137]. Morton et al. 

performed an open-label, intraindividual study in 119 patients with a total of 1501 

non-hyperkeratotic lesions on the face or hairless scalp (at least 3 per patient) [137]. 

Kaufmann et al. compared both interventions intraindividually in 121 patients with a 

total of 1343 non-hyperkeratotic lesions (at least 4 per patient). However, only 

extrafacial lesions on extremities, neck or trunk were treated [140]. In both studies, 

one treatment field was treated with MAL cream (160 mg/g) and then incubated for 3 

h with an occlusive dressing. Illumination was with a narrow spectrum red light 

source at a wavelength of 630 nm and a dose of 37 J/cm². The other treatment field 

was treated with cryosurgery using liquid nitrogen at two freeze-thaw cycles. If the 

therapeutic success was insufficient, the treatment was repeated after 12 weeks. 
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After 12 weeks, the mean lesion reduction was slightly better for MAL-PDT than for 

cryosurgery (86.9% vs. 76.2%; p<0.001). However, both interventions were relatively 

similar for this endpoint at 24 weeks (89.1% vs. 86.1%; p=0.20). Also lesion-related, a 

high proportion of AK were completely healed after 24 weeks in both treatment arms, 

namely 85.8% for MAL-PDT and 82.5% for cryosurgery. However, in terms of global 

cosmetic outcome, MAL-PDT showed advantages on a four-point scale (poor, 

moderate, good, excellent), with 77.2% of the investigators classifying the result as 

excellent after 24 weeks. In comparison, this was the case in only 49.7% of patients 

treated with cryosurgery. Therefore, MAL-PDT was also preferred as therapy. 

Regarding tolerability, there were rather minor differences, although slight 

advantages of MAL-PDT were observed here as well. Nevertheless, both therapies 

were well tolerated and side effects were mild to moderate [137]. 

Kaufmann et al. reported similarly high mean lesion reduction rates after 24 weeks, 

which were 78% for MAL-PDT and 88% for cryosurgery. The latter therapy was 

significantly superior even with respect to this efficacy endpoint (p=0.002). However, 

the cosmetic outcome was rated significantly worse by both the practitioner and the 

patient. Similarly, 59% of patients would prefer MAL-PDT therapy in the future, but 

only 25% cryosurgery. Both interventions were well tolerated without serious therapy-

mediated side effects [140]. 

In summary, both intraindividual studies showed similar high efficacy values for 

cryosurgery of more than 80% lesion reduction. In contrast, the cosmetic results were 

worse than those of MAL-PDT, which were rated significantly better in both studies. 

Nevertheless, the open study design results in a risk of bias in the global assessment 

of the cosmetic outcome. In addition, measures of dispersion such as standard 

deviations were not consistently reported in the study by Morton et al. 2006, which is 

why this study was downgraded to evidence level 3. Other studies were not included 

in the comparison of these two interventions because of ambiguities regarding 

effectiveness endpoints [142], [143]. 

 

5.5.2 Surgical procedures  

5.4  Consensus-based recommendation modified 2022  

EC 

Surgical excision (e.g., by curettage, shave excision or complete excision) should 

be offered for single actinic keratoses. 

  
Strong consensus 

 

Surgical removal of AK is a commonly performed treatment option in clinical practice, 

but no evidence from RCTs is available. Our literature search did not identify any 

randomized, adequately controlled trials that investigated surgical procedures, so an 

intervention-based presentation is not possible. Similarly, no RCTs on surgical 

procedures were identified in other systematic reviews or meta-analyses with different 

search strategies and databases examined [122], [123]. In contrast, there is long-

standing use and broad clinical experience with surgical removal of single, clinically 

well-defined lesions. Various procedures such as curettage, shallow ablation ("shave 

excision“) or complete excision are suitable here; which technique is used depends on 
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the clinical context and can be regarded as equivalent. The major advantage of 

surgical procedures is a subsequent possible histological examination, especially to 

exclude invasive SCC in case of an unclear clinical picture. 

Some case series reported lower recurrence rates when combined with electrocautery. 

Experience has shown that side effect rates are low and healing rates are high with 

superficial ablation. The technique of surgical removal depends on the anatomical 

location, the clinical picture, and the individual expertise of the practitioner. 

Especially in hyperkeratotic lesions, which are often excluded in RCT, mechanical 

ablation with curette or shallow ablation is reasonable. However, if the removal is too 

superficial, histological examination is limited. Therefore, complete excision should 

be considered in high-risk patients or high-risk lesions with potentially invasive 

growth. Disadvantages of surgical procedures include the need for local anesthesia 

and general surgical risks such as bleeding, scarring and wound healing problems. 

5.5.3 Chemoexfoliation  

5.5  Evidence-based recommendation modified 2022  

GoR 

0 

Chemoexfoliation via peels can be offered for single or multiple actinic keratoses 

as well as for field cancerization. 

LoE 

3 

[133], [144] 

3: De novo research 

  
Strong consensus 

 

The principle of chemical peels in the treatment of AK is based on a non-specific 

ablation of skin layers to a certain depth. A single study and a systematic review or 

meta-analysis on chemical peels were identified [144], [133]. 

Steeb et al. evaluated chemical peels in a systematic review and meta-analysis [133]. 

They identified 4 RCT, 2 non-randomized studies and 2 single-arm studies with a 

total of 170 patients. The protocols were very heterogeneous, which makes 

comparability difficult. In addition, methodological deficiencies were described, 

especially in blinding and selective reporting of results. In two studies, TCA 35% was 

compared with Jessner's solution versus 5-fluorouracil 5% cream. The peel was 

significantly inferior with respect to the endpoint complete patient-related healing 

rate (relative risk 0.36; 95% CI 0.14-0.90; p=0.03) [133], [145]. Another two studies 

compared TCA 35% and TCA 50%, respectively, versus PDT performed conventionally. 

Similarly, peeling was inferior to PDT with respect to the two endpoints lesion-related 

healing rate (relative risk 0.75; 95% CI 0.69-0.82; p<0.0001) and mean lesion 

reduction per patient (mean difference -20.48; 95% CI -31.55 to -9.41; p=0.0003) 

[146], [144]. This contrasts with a lower pain of treatment with TCA vs. PDT as rated 

on a visual analog scale of 1-10 (mean difference -1.71, 95% CI -3.02 to -0.41; 

p=0.010). In the single-arm studies, some reported high healing rates with a 

combination of 5-fluorouracil 5% cream and glycolic acid (92%) or phenol (90.6%), but 

there were no control arms [133]. 
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Overall, chemical peels were inferior to topical drug-based procedures in terms of 

efficacy endpoints. Peels with moderate or deep ablation nevertheless appear to have 

high healing rates. However, the protocols in the included studies are heterogeneous 

and methodological flaws have been identified. 

Table 15: Overview of included individual studies on chemoexfoliation  

Study Interventions Single 

AK 

Multiple 

AK 

Field 

cancerization  

Immunosuppression 

Holzer 

2016 [144] 

Trichloroacetic 

acid vs. 

ALA red light 

PDT 

(X) X X 
 

 

Trichloroacetic acid vs. ALA red light PDT 

Holzer et al. evaluated trichloroacetic acid (TCA) intra-individually versus conventional 

ALA-red light PDT [144]. A total of 28 patients with at least 5 lesions or field cancers 

in two comparable areas of the hairless scalp or face were included. Randomization 

was 1:1 to peeling with 35% TCA or 20% ALA-PDT with red light. Based on individual 

lesions, there was a reduction of 31.9% (TCA) versus 58.0% (ALA-PDT). Patients who 

showed complete or near-complete healing of all lesions after blinded assessment 

was 54.5% (12/22 patients with ALA-PDT) versus only 11.8% (2/17 with TCA). 

Although there was no significant difference between the two groups in terms of 

cosmetic outcome, the ALA-PDT group tended to perform better in this regard. 

Therapy-related pain, in contrast, was more frequent and more severe in ALA-PDT as 

measured by a visual analog scale of 1-10 (7.5 versus 5.1). Scarring was observed in 

6 patients treated with TCA (21.4%). 

5.5.4 Dermabrasion  

The effect of dermabrasion is based on mechanical ablation of the uppermost skin 

layers down to the dermoepidermal junction zone using bur-like instruments. This is 

a rather older procedure that has been used for field-directed therapy of AK. No RCTs 

on mechanical dermabrasion have been identified. Retrospective observational 

studies and case series on dermabrasio in the therapy of AK exist, but they have not 

been systematically studied, so no consensus- or evidence-based recommendation 

can be made here. 

The technical execution of dermabrasion is poorly standardized, and efficacy and 

safety depend heavily on the individual expertise of the practitioner. When done 

correctly, high and sustained complete response rates of 83-96% at 2 years have been 

reported [147]. Because the procedure is painful, local anesthesia is usually required 

and analgesia is sometimes necessary for large treatment areas. This significantly 

reduces the practicality for both the physician and patient. In addition, if the ablation 

is too deep, there may be pronounced wound healing problems and scarring. 

Therefore, the risk-benefit ratio of dermabrasion should be carefully weighed, 

especially against the background of RCT-proven effective treatment alternatives. 
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5.5.5 Potassium hydroxide  

5.6  Evidence-based recommendation new 2022  

GoR 

0 

Potassium hydroxide 5% solution can be offered for single or multiple actinic 

keratoses. 

LoE 

3 

[148] 

3: De novo research 

  
Strong consensus 

 

Potassium hydroxide (KOH) is a chemically destructive local therapeutic agent used in 

the treatment of viral warts such as Mollusca contagiosa. In addition, KOH is believed 

to have keratolytic properties. For the treatment of AK, a medical product is available 

in pharmacies only in a 5% solution, which is applied lesion-directed to a maximum of 

10 lesions (grade I-II according to Olsen) with a maximum diameter of 2 cm. The 

lesions should be well demarcated and isolated. As a medical device, potassium 

hydroxide 5% solution occupies an intermediate position between prescription topical 

medicinal procedures and physically or chemically active destructive local procedures. 

In this regard, the evidence for potassium hydroxide 5% solution is limited. The 

literature search identified a single study comparing potassium hydroxide 5% solution 

with 5-fluorouracil 5% cream [148]. Furthermore, data exist from a single-arm, 

prospective, multicenter medical device study that was excluded due to study design 

(TAKKOH study, "Treatment of AK with KOH“) [149]. This study included 73 patients 

with 1-10 lesions (grade I-II according to Olsen). Potassium hydroxide 5% solution was 

applied once daily lesion-directed for 14 days, followed by a 14-day therapy break (1 

cycle=28 days). A total of up to 3 cycles were allowed. After up to 3 cycles of 

treatment, the patient-related complete healing rate was 54.9%, and the partial 

healing rate was 64.8%. Lesion-related healing rate was 69.9%. Overall, 46.6% (37/73 

patients treated) experienced adverse events. These were exclusively adverse local 

reactions such as pain (27%), erythema (6.8%), bleeding (5.5%), pruritus (4.1%), 

crusting (4.1%) and desquamation (1.4%). These events were of mild intensity in 93%. 

Tolerability was rated as "very good“ or "good“ by 90.5% of the investigators and by 

93.2% of the patients, indicating good tolerability [149]. 
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Table 16: Individual studies on potassium hydroxide  

Study Intervention Single AK Multiple AK Field 

cancerization 

Immuno- 

suppression 

Salehi Farid 

2020 [148] 

Potassium 

hydroxide 5% 

solution vs. 

5-fluorouracil 

5% cream 

X X 
  

 

Potassium hydroxide 5% solution vs. 5-fluorouracil 5% cream 

Population and study design: An Iranian study compared KOH 5% solution vs. 5-

fluorouracil 5% cream intraindividually in 18 patients. However, of these, only 13 

(KOH) and 10 (5-FU) were followed up over a 3-month period. Patients had at least 2 

lesions on each side on the capillitium or face (i.e., at least 4 lesions per patient). A 

total of 118 were treated, 68 with KOH 5% solution and 50 with 5-fluororuacil 5% 

cream [148]. 

Intervention: Patients were randomized intraindividually 1:1 to KOH 5% aqueous 

solution or 5-fluorouracil 5% cream. Application was once daily in the evening for 4 

weeks in both cases. KOH 5% was applied lesion-directed, 5-FU was field-directed. 

Results: After 1 month, the lesion-directed healing rate was 81% for KOH 5% and 58% 

for 5-fluorouracil (p=0.04), respectively. After 3 months, this rate was 83% for KOH 5% 

(38/46 lesions) and 70% for 5-fluorouracil (26/37 lesions; p=0.2), respectively. In the 

KOH-treated side, erosion (30.9% vs. 8%; p<0.001) and ulceration (98.5% vs. 8%; 

p<0.001) were observed more frequently. In contrast, erythema (48% vs. 19%; 

p<0.001), scaling (58% vs. 5.9%; p<0.001) and swelling (20% vs. 0%; p<0.001) were 

more common in the 5-FU-treated side. Crusting was observed with similar frequency 

in both interventions (23.5% vs. 18%; p=0.556). 

Assessment: In this study, there was a slight efficacy benefit for KOH 5% at 1 month, 

but this was no longer consistent at 3 months. The spectrum of side effects differed 

depending on the mechanism of action (KOH: ulceration, erosion; 5-FU: erythema, 

scaling, swelling), so it is not possible to make a blanket statement about which 

intervention was better tolerated. KOH 5% is a lesion-directed approach, whereas 5-FU 

is a field-directed therapy. In this population with at least 2 AK per treatment field, 

KOH 5% showed good lesion-related cure rates of 83%. However, these efficacy values 

are probably limited to patients with few and single lesions, which are therefore 

prognostically more favorable anyway. The validity of the study is limited by a high 

rate of patients who dropped out or were not treated according to protocol ("attrition 

bias“), a low number of cases, and the lack of female study participants. The level of 

evidence was therefore downgraded to 3. Also, the application once daily 

continuously over 4 weeks does not correspond to the current recommended 

application in Germany (once daily over 14 days followed by 14 days therapy-free 

interval, maximum 3 cycles), so that transferability is also limited. 

Overall, treatment of AK with KOH 5% solution is reasonable in patients without 

significant risk factors for unfavorable disease progression and with single, small and 
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well-isolated lesions without signs of field cancerization. Due to a favorable risk-

benefit ratio and the status as a medical device available only in pharmacies, KOH 5% 

is also well suited for self-directed on-demand therapy ("stand-by“-therapy) in this 

population after appropriate education and instruction. 

5.5.6 Laser therapy  

5.5.6.1 Ablative laser procedures  

5.7  Evidence-based recommendation modified 2022  

GoR 

0 

Ablative laser procedures can be offered for single or multiple actinic keratoses, 

as well as for field cancerization. 

LoE 

2 

[122], [139], [150] 

  
Consensus 

 

Laser ablation is important for the treatment of low-risk superficial AK as a less 

invasive alternative to surgery. Precise, rapid, and strictly localized tissue 

vaporization can be achieved, for example, with ablative Erbium:YAG and CO2 lasers 

[151]. However, as with topical-medicinal and with ablative-destructive procedures 

other than surgical interventions, histopathological confirmation is not done. 

However, increasingly non-invasive imaging techniques such as confocal laser 

microscopy with its optical imaging offer the possibility of achieving a control similar 

to histopathology directly on the patient at the cellular level, thereby improving the 

efficiency and safety of the ablation procedure (see Chapter 4.6) [152]. 

Despite these technical innovations and developments, data on laser procedures from 

RCTs, on the basis of which evidence-based recommendations can be made, remain 

limited. The systematic literature search revealed 2 single studies that compared 

treatment with Erbium:YAG laser with 5-FU 5% cream or CO2 laser with cryosurgery in 

immunocompetent patients [150], [139]. In a systematic review with meta-analysis by 

Gupta et al. 2012 [122], regarding ablative laser procedures, the study by Ostertag et 

al. 2006 [150], and another paper by Hantash et al. 2006 were also analyzed [153]. 

No RCT on laser therapy in immunosuppressed patients were identified. 

Some papers investigated the efficacy of a combination of lesion-directed laser 

therapy with field-directed procedures [134]. In this case, pretreatment with ablative 

fractional laser (AFXL) in particular increased the uptake of topically applied 

therapeutics and lesion-specific healing rates. This concept of assisted drug delivery 

("laser-assisted drug delivery“) allows efficient treatment of many dermatologic 

conditions including AK. Among others, publications are available for fractional laser 

ablation before application of 5-FU 5% cream [154], IMB gel (IMB) [155], or MAL red 

light PDT for grade II-III lesions in immunocompetent patients [156], [157]. The 

combination of AFXL with MAL-PDT was also studied in immunocompromised organ 

transplant patients, where the combination of AFXL and PDT was significantly 

superior to AFXL alone in terms of complete response (73% vs. 31%; p=0.002) [158]. 
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Table 17: Overview of the included single studies on ablative laser therapy  

Study Interventions Single AK Multiple 

AK 

Field 

cancerization  

Immunosuppression  

Ostertag 

2006 [150] 

Laser 

resurfacing 

vs. 

5-FU 5% 

cream 

 
X X 

 

Zane 

2014 [139] 

Ablation with 

CO2 laser vs. 

cryosurgery 

X 
   

 

Laser resurfacing vs. 5-FU 5% cream 

Population and study design: Ostertag et al. investigated the long-term efficacy and 

recurrence rates of 5-FU 5% cream compared to ablative laser therapy in 55 patients 

in a randomized, double-blind trial [150]. 

Intervention: Patients were randomized 1:1 to 5-FU 5% cream twice daily for 4 weeks 

or a maximum of 7 weeks, if less effective, and to ablative laser treatment with the 

Derma-K laser (Lumenis®) in Erbium:YAG or CO2 mode. 

Results: After 3 months, the mean lesion reduction per patient was 13.2 for 5-FU 5% 

and 13.8 for laser treatment. At 6 months, this number was 12.5 and 13.9, and at 12 

months, 12.4 and 14.2 (5-FU 5% versus laser), respectively. The differences in 

absolute lesion reductions were not significant. The mean percent reduction at 12 

months was 91.1% for laser therapy and 76.6% for 5-FU 5%. This difference was 

significant (p=0.048). Similarly, recurrence rates at 3, 6, and 12 months were 

consistently higher for topical treatment with 5-FU 5% than for ablative laser therapy. 

Improvement with respect to UV-induced skin aging of treated areas was also 

observed more frequently after laser treatment. This endpoint was measured on a 0-9 

scale composed of the individual components wrinkles, skin color or pigmentation, 

and keratoses. At 12 months, the score on this scale improved significantly more 

often with laser (74%) than with 5-FU 5% (43%). Side effects of both interventions 

included erythema, edema, infection, crusting, pain, skin irritation and itching. They 

tended to be observed more frequently after laser treatment. In this case, edema and 

infections occurred more frequently shortly after treatment, and erythema and 

hypopigmentation occurred more frequently in the longer-term course. 

Evaluation: The effectiveness of the interventions was not significantly different in 

terms of absolute lesion reduction, only the percentage reduction was reported to be 

superior for laser therapy. However, the magnitude of the effect appears to be rather 

small. Regarding long-term effects, laser therapy was significantly superior, but at the 

expense of long-term side effects. Therefore, further studies are needed to 

investigate the risk-benefit ratio of these two interventions. 

CO2 laser vs. cryosurgery 
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One study was identified [139]. For a comparison of these interventions, Chapter 

5.5.1. 

Population and design: Zane et al. studied 200 patients with a maximum of 4 lesions 

on the face and hairless scalp without signs of light-induced skin damage or field 

cancerization. A total of 543 AK of all clinical grades (I-III according to Olsen) were 

included. 

Intervention: Randomization was 1:1 to either cryosurgery with liquid nitrogen for 10-

20 seconds or single treatment with an ablative CO2 laser. 

Results: Lesion-wise, the complete healing rate at 3 months was 78.2% for 

cryosurgery and 72.4% for CO2 laser. Regarding this endpoint, the subgroup of thicker 

AK (grade III according to Olsen) responded better to cryosurgery (80.2%) than to CO2 

laser (59.8%). In terms of individuals, a greater proportion of patients treated with 

cryosurgery showed a complete response (71.6% vs. 65.3% for CO2 laser), although it 

remains unclear whether the case number calculation was based on individuals or 

lesions. This superiority was also evident after a 12-month observation period (53% 

vs. only 14% with CO2 laser). Global cosmetic outcome was rated similarly by blinded 

investigators and patients for both interventions on a four-point scale (poor, 

moderate, good, excellent) and was excellent in 50.7% and 48.4% (investigator) and in 

58.9% and 50.0% (patient), respectively (cryosurgery vs. CO2 laser, respectively). 

Subjectively, patient satisfaction was significantly higher on a three-point scale for 

cryosurgery. Common local side effects were erythema, edema, hemorrhage, 

blistering, erosion, crusting (cryosurgery), and erosion and crusting (CO2 laser). 

Assessment: In this study, CO2 laser ablation was inferior to cryosurgery with respect 

to the efficacy endpoints of lesion-related healing rate, complete response, and 

partial response. However, the difference in effects was rather small and not 

consistently significant. Similarly, the cosmetic outcome of both interventions as 

assessed by the investigators was not significantly different. Only patient satisfaction 

was significant and significantly higher for cryosurgery. However, the study design 

was open, which specifically affects the abilty to subjective endpoints. Therefore, the 

study was downgraded to evidence level 3. 

Interestingly, complete response at 12 months was significantly better for 

cryosurgery than for laser therapy. These results are in contrast to the study by 

Ostertag 2006, in which laser resurfacing was superior to topical therapy with 5-FU 

5% cream, especially with regard to long-term efficacy [150]. The results therefore 

suggest that the results of CO2 laser are dependent on the number of lesions and the 

size of the treated area. 
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5.5.6.2 Non-ablative laser procedures  

5.8  Consensus-based recommendation modified 2022  

EC 

Non-ablative laser procedures can be offered for single or multiple actinic 

keratoses. 

  
Strong consensus 

 

Evidence from RCTs on non-ablative laser procedures in the treatment of AK is 

limited. No papers with this design were identified in our literature search. 

Nevertheless, retrospective and non-randomized studies exist on the use of non-

ablative lasers such as the Nd:YAG as well as the fractional 1540 nm laser. 

Lapidoth et al. treated 17 patients with a 1540 nm fractional non-ablative laser with 

75 millijoule fluence, 15 millisecond pulse duration, and a spot size of 10 mm. After 

3 months, a blinded evaluation took place and showed a 75% improvement in AK on a 

four-point scale [159]. The use of a long-pulsed dye laser with 595 nm wavelength as 

a light source for performing PDT showed comparable results in terms of lesion-

specific healing rates, with clearance rates of more than 90% over a follow-up period 

of up to 8 months. These rates were lower for lesions on the extremities and trunk 

[160]. Another retrospective, uncontrolled study investigated the Nd:YAG laser 

(λ=1060 nm) in the treatment of basal cell carcinoma and other NMSC tumors [161]. 

Since this work did not primarily treat AK, the transferability of the intervention is 

currently uncertain and requires further evaluation in future RCTs. 
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5.6 Topical drug-based procedures  

5.6.1 Diclofenac  

5.9  Evidence-based recommendation modified 2022  

GoR 

B 

Diclofenac sodium 3% gel should be offered for single or multiple actinic 

keratoses. 

LoE 

1 

[162], [163], [164], [127], [141], [165], [166], [167], [168], [169], [170], [171], [172], [173], [174], [175] 

  
Strong consensus 

 

5.10  Evidence-based recommendation modified 2022  

GoR 

B 

Diclofenac sodium 3% gel should be offered for field cancerization. 

LoE 

2 

[166], [168], [170], [173] 

  
Strong consensus 

 

The non-steroidal anti-inflammatory drug diclofenac has been approved in a 3% gel 

for the topical treatment of AK in adults since 2011. Its antitumor effects are mainly 

due to inhibition of cyclooxygenase-2. It is available as a gel that should be applied 

twice daily in the morning and evening for a maximum of 12 weeks (90 days). The 

most common adverse effects include local skin reactions such as contact dermatitis, 

erythema, rash, pain or blisters. During treatment, care should be taken to avoid sun 

or UV radiation. Prolonged treatment for 6 months was investigated in an open-label, 

randomized, multicenter study in 418 patients with mild to moderate AK [169]. 

However, this showed no significant benefit in terms of the proportion of patients 

with complete healing of all lesions with prolonged use (45% for 6 months versus 40% 

for 3 months), so a treatment duration of 60-90 days is recommended. 

The systematic literature search identified 13 randomized individual studies that 

investigated diclofenac sodium 3% gel. In addition, 4 systematic reviews or meta-

analyses were identified [141], [122], [127], [164]. The network meta-analysis by 

Vegter 2014 [127], identified a complete response of 24.7% (95% CI 12.4-37.0%) from 

a total of 5 studies with a pooled total population of 413 patients, which can be 

considered rather low compared to other interventions studied. However, only this 

efficacy endpoint (complete patient-related response) was considered. The 

comprehensive meta-analysis by Gupta in 2012 [122], among others, favored 
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treatment with diclofenac sodium 3% gel and calculated from 3 studies with a pooled 

population of 420 patients that participants treated with diclofenac sodium 3% gel 

were 2.5 times more likely to have complete healing of lesions compared with vehicle 

cream. However, it was reported that side effects significantly predominated in the 

diclofenac group compared with the placebo group. In particular, the rate of patients 

with treatment-mediated discontinuations was higher in this group (relative risk 3.59; 

95% CI 1.92-6.70). The systematic review by Askew 2009 [141] reported a complete 

lesion-related healing rate of 89% with diclofenac sodium 3% gel. Another network 

meta-analysis by Ezzedine 2021 calculated an odds ratio of 2.53 (95% CI 0.53-11.64) 

for the endpoint complete patient-related healing rate for diclofenac 3% gel versus 

placebo. For the endpoint patient-related partial response, this value was 7.74 (95% CI 

0.44-129.20) [164]. Both values are relatively low compared with other interventions, 

but the CIs for most of the calculations from this analysis are very wide, making it 

difficult to assess. 

The majority of studies investigated diclofenac sodium 3% gel in immunocompetent 

patients with single or multiple AK. The studies show that there is evidence for the 

use of diclofenac sodium 3% gel in single and multiple AK, predominantly in mild to 

moderate lesions (Olsen grade I-II). Gebauer et al. further demonstrated the efficacy 

of this combination in hyperkeratotic lesions [166]. Several studies investigated 

diclofenac sodium 3% gel as a field-directed therapy in patients with signs of field 

cancerization. In addition, another study was identified in organ transplanted 

patients* with immunosuppression [172], see Chapter 5.8. 

Table 18: Overview of individual studies on diclofenac sodium 3% gel  

Study Interventions  Single 

AK 

Multiple 

AK 

Field 

cancerization  

Immuno-

suppression 

McEwan 

1997 [168] 

Diclofenac sodium 

3% gel vs. 

vehicle 

unclear unclear X 
 

Wolf 

2001 [173] 

Diclofenac sodium 

3% gel vs. 

vehicle 

 
X X 

 

Rivers 

2002 [170] 

Diclofenac sodium 

3% gel 2x/d for 30 

days vs. 

diclofenac sodium 

3% gel 2x/d over 

60 days vs. 

vehicle 2x/d over 

30 days vs. 

vehicle 2x/d over 

60 days 

 
X X 
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Study Interventions  Single 

AK 

Multiple 

AK 

Field 

cancerization  

Immuno-

suppression 

Gebauer 

2003 [166] 

Diclofenac sodium 

3% gel vs. 

vehicle 

 
X X 

 

Akarsu 

2011 [165] 

Diclofenac sodium 

3% gel vs. 

imiquimod 5% 

cream vs. 

placebo 

X 
   

Ulrich 

2010 [172] 

Diclofenac sodium 

3% gel vs. 

vehicle 

X X unclear X 

Cose 

2008 [167] 

Diclofenac sodium 

3% gel vs. 

imiquimod 5% 

cream 

X unclear 
  

Stockfleth 

2011 [175] 

Diclofenac sodium 

3% gel vs. 

5-FU 0.5% with SA 

10% solution vs. 

Placebo 

X X 
  

Stockfleth 

2012* [176] 

Diclofenac sodium 

3% gel vs. 

5-FU 0.5% with SA 

10% solution vs. 

placebo 

X X 
  

Segatto 

2013 [171] 

Diclofenac sodium 

3% gel vs. 

5-FU 5% cream 

X X 
  

Zane 

2014 [174] 

Diclofenac sodium 

3% gel vs. MAL-

cPDT 

X X 
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Study Interventions  Single 

AK 

Multiple 

AK 

Field 

cancerization  

Immuno-

suppression 

Ploughfields 

2012 [169] 

Diclofenac sodium 

3% gel for 3 

months vs. 

diclofenac sodium 

3% gel 

for 6 months 

 
X unclear 

 

Gollnick 

2020 [162] 

Diclofenac sodium 

3% gel vs. 

imiquimod 5% 

cream 

 
X 

  

Stockfleth 

2018 [163] 

Diclofenac sodium 

3% gel vs. 

IMB 0.015% gel 

X X 
  

* Follow-up study of Stockfleth 2011 

 

Diclofenac sodium 3% vs. placebo (immunocompetent) 

A total of six independent studies were identified that compared the use of diclofenac 

sodium 3% gel with vehicle for efficacy. Of these six studies, one investigated efficacy 

in organ transplant recipients undergoing immunosuppression [172], which is 

reported separately. 

Population and study design: The oldest study by McEwan in 1997 compared the 

active ingredient in the carrier gel hyaluronic acid with vehicle in a 1:1 randomized, 

double-blind, monocentric study. Of the 130 participants included, 73 were male and 

57 were female; the age range was 48 to 87 years. AKs of varying severity were 

included [168]. Scaling of AK reported in 62 of the 65 AKs in the verum group 

suggests that more severe AK manifestations were also treated. 28 of the 65 

documented AKs were on the hands. The study by Wolf (2011) was based on a 

multicenter, randomized, double-blind, placebo-controlled, parallel-group design in 

which 58 patients were included in the active group and 59 patients in the control 

group [173]. Another study by Rivers in 2002 included 195 patients (73% male) with 

at least 5 AK in a randomized, double-blind, placebo-controlled multicenter trial with 

parallel group design. Participants were randomized to a total of 4 different groups in 

a 1:1:1:1 scheme, which differed in treatment duration [170]. The multicenter study 

by Gebauer 2003 had a randomized, double-blind, placebo-controlled parallel group 

design and included 150 patients (89 men, 61 women) with a mean age of 68 years 

(range 27-87 years). 73 of the participants were randomized to the active group and 

77 to the placebo group [166]. In another study, the effect of diclofenac sodium 3% 

gel was compared with the effect of imiquimod 5% cream twice a week and the 

application of pure base gels (vehicle) in 61 patients [165]. This also resulted in 
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comparative data from diclofenac sodium 3% gel to drug-free foundation, but these 

are presented under the comparison to imiquimod. 

Interventions: In McEwan's study, diclofenac sodium 3% gel or vehicle was applied 

only twice daily for 8-24 weeks to areas of varying size and thereby in varying 

amounts. In addition, sunscreen was applied during the day. In the study by Wolf et 

al., patients applied 0.5 g of diclofenac sodium 3% gel twice daily per 5 cm² of area 

for 90 days. In the third study by Rivers, 4 parallel groups with different intervention 

schedules were present: Group 1 received 0.5 g of 3% diclofenac sodium gel twice 

daily for 30 days (n=49), and Group 2 received the same therapy but for 60 days 

(n=48). Group 3 received placebo for a duration of 30 d, and group 4 again received 

placebo for 60 d (n=49 each). In Gebauer's study, patients applied 0.25 g of gel as 

active substance or vehicle to a defined area of 5 cm² twice daily for 12 weeks. For 

more detailed intervention details of the study by Akarsu (2011). 

Results: McEwan et al. reported complete healing in 29% and 17% of participants, 

respectively (diclofenac vs. placebo; p=0.14), and partial healing of at least 75% in 

38% and 45% of participants, respectively (p=0.18). Side effects were higher (29%) in 

the treatment group compared to 5% with baseline only. These were mostly skin 

irritations. The difference was statistically significant [168]. 

In the study by Wolf et al., a complete patient-related response (operationalized by a 

TLNS of 0) in 50% of the intervention group versus 20% in the control group 

demonstrated the superiority of diclofenac sodium 3% gel (p<0.001). The 

investigators' assessment of global efficacy using IGII as "completely improved“ was 

higher at 47% vs. 19% than the patients' assessment of the same endpoint using PGII 

at 41% vs. 17% (diclofenac vs. placebo, respectively). In terms of side effects, local 

skin symptoms occurred in 90% and 81% of cases, respectively. The most common 

were pruritus (55% vs. 49%), irritation (34% vs. 20%) and skin dryness (36% vs. 17%, 

respectively, diclofenac vs. placebo) [173]. 

Of the 4 groups in the third study by Rivers 2003, the 60-day verum group showed 

clear superiority over the 60-day placebo group in terms of efficacy. A complete 

patient-related response (operationalized by a TLNS of 0) was achieved by 33% taking 

diclofenac sodium 3% gel and by 10% taking placebo, respectively (p<0.005). The 

global effect assessment by IGII by the investigators as "completely improved“ was 

31% vs. 10% (p<0.05), similar to the patients' assessment of 29% vs. 10% (PGII; 

p<0.05). Compliance of the groups was comparable. A total of 10 serious adverse 

events occurred in 7 participants in the active group, including pruritus, local 

irritation, paresthesia, rash, edema and contact dermatitis. Of these, 6 side effects 

were possibly attributable to treatment [170]. 

In the Gebauer 2003 study, complete healing of lesions per patient occurred in 38% 

of the intervention group and in 10% of the placebo group (p=0.002). A more than 

50% reduction of lesions was present after 16 weeks in more than half of the 

participants in the diclofenac group (65% vs. 29% under placebo). The difference was 

statistically highly significant. At 16 weeks, the mean number of lesions also 

decreased more in the verum than placebo group, by 6.2±7.5 (56.1% reduction) vs. 

2.4±4.3 (23.6% reduction). Side effects were predominantly mild and mostly included 

pruritus, erythema, edema and scaling. 19% of cases with pruritus, 18% with dry skin 

and 12% of those with skin irritation were reported as severe in this regard [166]. 

For the results of the study by Akarsu (2011), see Chapter 5.6.5. 
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Assessment: The collected assessment of the studies is complicated by the different 

observation times and different treatment protocols. In the study by McEwan et al., no 

significant superiority to vehicle was observed with respect to complete or partial 

response. In this collective, a proportion of lesions were on the back of the 

hands/hands. However, local side effects were significantly more frequent [168]. 

These results are in contrast to the other studies, in which significantly improved 

efficacy endpoints were visible versus vehicle in each case. The strength of the effect 

was moderate. This is also supported by the meta-analysis by Vegter and Tolley, in 

which lower values were observed for diclofenac sodium 3% gel compared to other 

interventions with regard to the effectiveness endpoint complete patient-related 

response [127]. This is in contrast to good cosmetic results and good tolerability. A 

long application time of 60-90 days implies good therapy adherence. The Wolf 2001 

study was downgraded to evidence level 3 due to unclear randomization and 

asymmetric distribution of study dropouts [173]. 

Diclofenac sodium 3% gel vs placebo (immunosuppressed) 

Population and study design: In 32 organ transplant patients with 

immunosuppression (31 men, 3 women aged 49-77), diclofenac sodium 3% gel was 

compared with placebo in a randomized, double-blind, placebo-controlled multicenter 

trial [172]. 24 of the patients were randomized to the active group and 8 to the 

control group. Of the 32 patients, 6 had liver transplantation, 18 had kidney 

transplantation, and 8 had heart transplantation. The evaluation was done after 20 

weeks and after 24 months. 

Intervention: Application of diclofenac sodium 3% gel or placebo twice daily for 16 

weeks. 

Results: Complete healing was seen in 41% of patients in the verum group vs. 0% of 

the placebo group, regardless of which organ had been transplanted. Partial healing 

of at least 75% was seen in 59% in the active group vs. 16.7% in the control group. 

Differences according to the organ originally transplanted were present, but the 

number of cases appear too small for these differences to be meaningful enough and 

could not have been caused by other, intraindividual factors. One exception, however, 

is the 18 heart transplanted patients who showed 100% partial improvement on 

verum and 0% on placebo. The mean reduction in the number of lesions was 53% vs. 

17% (verum vs. placebo). The recurrence rate was 55% after a mean of 9.3 months, 

and side effects reported were mild to moderate erythema, scaling, pruritus, skin 

irritation and edema. 

Rating: Due to the loss of patients and ambiguities in randomization, there is a risk 

of bias, which is why the level of evidence was downgraded to 3. However, from the 

reported endpoints of effectivity, there is a large effect of the intervention compared 

with placebo; the difference in complete response was most pronounced in the heart 

transplant subgroup. For evidence-based recommendations on the use of diclofenac 

sodium 3% gel in organ transplant recipients, see Chapter 5.8. 

Diclofenac sodium 3% gel vs. imiquimod 5% cream 

For more information, see Chapter 5.6.5. 
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Diclofenac sodium 3% gel vs. 5-fluorouracil 5% cream 

A randomized parallel group trial with 28 participants examined this intervention 

[171]. For more details comparing these interventions, see Chapter 5.6.2. 

Diclofenac sodium 3% gel vs 5-fluorouracil 0.5% with salicylic acid 10% solution 

One trial and one follow-up evaluated these interventions in a three-arm, 

interindividual design [175], [176]. For more detailed information comparing these 

interventions, see Chapter 5.6.3. 

Diclofenac sodium 3% gel vs MAL red light PDT 

Zane et al. carried out an open-label, monocentric, randomized trial comparing these 

interventions in 200 patients with a total of 1674 lesions [174]. For more details 

comparing these interventions, see Chapter 5.7.1. 

Diclofenac sodium 3% gel vs. ingenol mebutate 0.015% gel 

Population and study design: Stockfleth et al. investigated both interventions in a 

randomized phase IV study in direct comparison. A total of 502 patients from 33 

centers in Germany, Spain and the United Kingdom were randomized. The median 

age of the participants was 75 years (range 34-96 years), 85.2% were male. The 

median lesion number per patient was 6 (range 4-9) [163]. The treatment area 

included a contiguous area of 25 cm2 on capillitium and face. 

Interventions: The study population was randomized in a 1:1 ratio to one of the two 

therapies. IMB 0.015% gel was applied once daily for three consecutive days. After 8 

weeks, treatment was allowed to be repeated if response was inadequate or new 

lesions appeared. Diclofenac sodium 3% gel was applied twice daily for 90 days. 

Results: After the first treatment cycle (8 weeks for IMB, 17 weeks for diclofenac 

sodium 3% gel), the patient-specific complete healing rate was 34.5% (IMB) vs. 23.5% 

(diclofenac). The difference was statistically significant (p=0.006). After two cycles (17 

weeks), the values were 45.1% vs. 23.5% (p<0.001). Patient-related partial response 

after the first cycle of treatment was 57.6% (IMB) vs. 43.3% (diclofenac; p=0.001). The 

percent lesion reduction after the first cycle was 69.5% vs. 57.7% (p<0.001) and after 

the second cycle was 77.2% vs. 57.7% (p<0.001). After two cycles, scores for this 

endpoint were 69.0% vs. 43.3% (p<0.001). Patient satisfaction was significantly higher 

for IMB at 17 weeks (p<0.001). The rate of adverse events was slightly higher for IMB 

than for diclofenac (49% vs. 41%). In contrast, the rate of treatment discontinuation 

due to side effects was slightly higher for diclofenac (6%) than for IMB (2%). The 

following adverse events were reported in this study (IMB vs. diclofenac): erythema 

19% vs. 11.5%, crusting/scaling 8.1% vs. 2.6%, pain 6.5% vs. 3.4%. 

Assessment: The study was methodologically well executed and without major risks 

for bias. The only point of criticism remains the lack of blinding. Regarding the 

efficacy endpoints, there was an advantage for IMB. However, this therapy was 

allowed twice, whereas the treatment with diclofenac was allowed only once. 

Considering the effectiveness scores, it appears that much of the effectiveness 

superiority of IMB in this study was actually caused by the second treatment cycle. 

Side effects were observed more frequently for IMB. In contrast, the rate of treatment 

discontinuation due to side effects was slightly higher for diclofenac, which may be 

due to the longer treatment duration of 90 days in addition to local side effects. 
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Therefore, this study shows that good treatment adherence is necessary for 

diclofenac. Despite the efficacy advantage of IMB in this study, this topical is not 

recommended because of the current dormant approval in Europe and the possible 

increased incidence of NMSC and melanoma in the treatment area (see Chapter 

5.6.4). 

5.6.2 5-fluorouracil  

5-Fluorouracil (5-FU) is a cytostatic drug. The pharmacologically active component of 

5-FU, 5-fluorodeoxyuridine monophosphate, is an antimetabolite that prevents the 

methylation of deoxyuridine monophosphate acid to deoxythymidine monophosphate 

by inhibiting thymidilate synthase. This leads to thymidine deficiency, which impairs 

DNA synthesis and RNA transcription. Although this affects proliferatively active cells 

more than normal keratinocytes, the mechanism of action of 5-FU is thus non-

specific. It is metabolized predominantly by the enzyme dihydropyrimidine 

dehydrogenase (DPD). Patients with reduced activity of this enzyme may experience 

decreased degradation with the risk of severe local or even systemic side effects. In 

addition, DPD activity is impaired by viral nucleoside analogues such as brivudine. 

Severe side effects have also been observed with concomitant, systemic 

administration of methotrexate. In Germany, 5-FU is approved as a 5% cream for the 

treatment of AK for a maximum area of 500 cm². In addition, a 4% formulation is 

available for the face, ears and scalp with no area limitation. A combination of low-

dose 5-FU (0.5%) with salicylic acid 10% in solution is also approved in Germany for 

the treatment of AK with an area limitation of 25 cm². In the USA, a 0.5% preparation 

of 5-FU in a cream base mixed with microspheres is also approved, for which there is 

no approval in Germany. 
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5.6.2.1 5-Fluorouracil 5%  

5.11  Evidence-based recommendation modified 2022  

GoR 

B 

5-Fluorouracil 5% cream should be offered for single and multiple actinic 

keratoses. 

LoE 

1 

[164], [177], [178], [122], [136], [141], [150], [171], [179], [180], [181] 

1: De novo research 

  
Strong consensus 

 

5.12  Evidence-based recommendation modified 2022  

GoR 

B 

5-Fluorouracil 5% cream should be offered for field cancerization. 

LoE 

2 

[177], [150], [182] 

2: De novo research 

  
Strong consensus 

 

In Germany, 5-FU is approved as a 5% cream for the treatment of AK for a maximum 

area of 500 cm². It is applied twice daily for a maximum of 4 weeks. After 1-2 weeks, 

first treatment effects such as redness or erosion are usually observed. The 

systematic literature search revealed 6 individual studies that investigated 5-FU at 5% 

concentration [136], [150], [180], [171], [181], [177]. In addition, identified 4 

systematic reviews or meta-analyses that evaluated 5-FU 5% [141], [122], [164], 

[178]. In a network meta-analysis that synthesized the effectiveness of interventions 

for AK localized outside the head and neck region, the partial cure rate (≥ 75%) was 

100% for 5-FU and 7% for vehicle [129]. 

All studies carried out in immunocompetent patients with single to multiple AK. No 

RCTs were identified that explicitly studied 5-FU in immunocompromised patients. In 

several studies, the clinical grade of the included lesions was not further specified. 

Therefore, no conclusion can be made as to whether the efficacy of 5-FU also applies 

to hyperkeratotic (grade III) lesions. Furthermore, no study on 5-FU in 

immunocompromised or organ transplant patients was identified. 

Table 19: Overview of included individual studies on 5-FU (concentration 5%)  
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Study Interventions Single 

AK 

Multiple 

AK 

Field 

cancerization  

Immunosuppression  

Jansen 

2019 [177] 

5-FU 5% cream 

vs. 

IMB 0.015% gel 

vs. 

imiquimod 5% 

cream vs. 

MAL-cPDT 

 
X X 

 

Pomerantz 

2015 [180] 

5-FU 5% cream 

vs. 

placebo 

X X 
  

Ostertag 

2006 [150] 

5-FU 5% cream 

vs. 

laser resurfacing 

 
X X 

 

Krawtchenko 

2007 [136] 

5-FU 5% cream 

vs. 

imiquimod 5% 

cream vs. 

cryosurgery 

X X 
  

Tanghetti 

2007 [181] 

5-FU 5% cream 

vs. 

imiquimod 5% 

cream 

X X 
  

Segatto 

2013 [171] 

5-FU 5% cream 

vs. 

diclofenac 

sodium 3% in 

hyaluronic acid 

2.5% gel 

X X 
  

 

5-Fluorouracil 5% cream vs. placebo 

Population and study design: The long-term efficacy of a single cycle of therapy with 

5-FU 5% cream was evaluated in the placebo-controlled, double-blind, randomized 

VAKCC trial ("Veteran Affairs Keratinocyte Carcinoma Chemoprevention Trial“). The 

study population was 932 war veterans with AK predominantly on the face and ears 

recruited from 12 centers within the US. This was a high-risk population with a history 
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of at least 2 epithelial skin tumors on the ears or face within the last 5 years before 

study inclusion. Exclusions included patients with DPD deficiency and organ 

transplant recipients [180]. 

Intervention: Randomization was 1:1 interindividually to either 5-FU 5% cream twice 

daily for 4 weeks (56 applications total) or vehicle only (placebo). If side effects 

occurred, interruption of therapy with topical steroid administration was allowed. If 

fewer than 28 doses were administered by then, therapy could be resumed with 5-FU 

0.5% once daily until 56 administrations were reached. 

Results: After 6 months, 38% (5-FU 5%) and 17% (placebo) of patients showed 

complete healing of all lesions on face and ears, respectively, and this difference was 

significant (p<0.01). The lesion-related reduction rate was 73% for the active group 

(from an average of 11.1 to 3.0 AK per patient) and 24% for the control group (from 

an average of 10.7 to 8.1 AK per person). The difference was slightly smaller for 

hypertrophic AK. The number of treatments of all lesions ("spot treatments“) over the 

2-year observation period was lower in the 5-FU 0.5% group than with placebo (6491 

versus 12204). Results on tolerability or side effects of treatment were not reported 

in this publication [180]. 

Assessment: Data on side effects or tolerability were not published at the time of the 

literature search. In addition, this study population is a high-risk population that is 

not immunosuppressed but is defined by a history of multiple epithelial skin. 

Therefore, the transferability of the results is likely limited. The study was therefore 

downgraded to an evidence level of 3. 

5-Fluorouracil 5% cream vs. laser resurfacing 

Population and study design: Ostertag et al. investigated the long-term efficacy and 

recurrence rates of 5-FU 5% cream compared with ablative laser therapy in 55 patients 

in a randomized, double-blind study [150]. 

Intervention: Patients were randomized interindividually 1:1 to 5-FU 5% cream twice 

daily for 4 weeks or for a maximum of 7 weeks, if less effective, and to ablative laser 

treatment with the Derma-K laser (Lumenis®) in Er:YAG or CO2 mode. 

Results: After 3 months, the mean lesion reduction per patient was 13.2 for 5-FU 5% 

and 13.8 for laser treatment. At 6 months, this number was 12.5 and 13.9, 

respectively, and at 12 months, 12.4 and 14.2 (5-FU 5% versus laser), respectively. 

The differences in absolute lesion reductions were not significant. The mean percent 

reduction at 12 months was 91.1% for laser therapy and 76.6% for 5-FU 5%. This 

difference was significant (p=0.048). Similarly, recurrence rates at 3, 6, and 12 

months were consistently higher for topical treatment with 5-FU 5% than for ablative 

laser therapy. Improvement with respect to UV-induced skin aging of treated areas 

was also observed more frequently after laser treatment. This endpoint was measured 

on a 0-9 scale composed of the individual components of wrinkles, skin 

color/pigmentation, and keratoses. At 12 months, scores on this scale improved 

significantly more often with laser (74%) compared to 5-FU 5% (43%). Side effects of 

both interventions included erythema, edema, infection, crusting, pain, skin irritation, 

and itching. They tended to be observed more frequently after laser treatment. In 

particular, edema and infections occurred more often shortly after treatment, and 

erythema and hypopigmentation occurred more often in the longer term [150]. 
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Evaluation: The effectiveness of the interventions was not significantly different in 

terms of absolute lesion reduction; only the percentage reduction was reported to be 

superior for laser therapy. However, the magnitude of the effect appears to be rather 

small. Regarding long-term effects, laser therapy was significantly superior but at the 

expense of long-term side effects. Therefore, further studies are needed to 

investigate the harm-benefit ratio of these two interventions. 

5-Fluorouracil 5% cream vs. cryosurgery 

Population and study design: Krawtchenko et al. examined 5-FU 5% cream versus 

cryosurgery and imiquimod 5% cream in a three-arm study [136]. For more detailed 

information, see Chapter 5.5.1. 

Intervention: For more detailed information on the study interventions, see Chapter 

5.5.1. 

Results: Complete clinical healing of all lesions was observed for 5-FU 5% in 96% 

(23/24 patients), for cryosurgery in 68% (17/25) and for imiquimod 5% in 85% (22/26 

patients) of cases (p=0.03). Histopathologically confirmed complete healing rates per 

patient were 67% (5-FU 5%), 32% (cryosurgery) and 73% (imiquimod 5%; p=0.02), 

respectively. At 12 months after study end, 54% of all patients treated with 5-FU 5% 

and 28% of all patients treated with cryosurgery still showed sustained lesion 

response. The overall treatment field was still unremarkable after this time in 33% (5-

FU 5%) and 4% (cryosurgery) of all study participants. Cosmetic outcome at 12 months 

was similarly poor for both interventions and was considered excellent in only 4% of 

cases. No serious adverse events were observed. Normal skin appearance after 

therapy was observed more frequently after 5-FU 0.5% arm than after cryosurgery 

(58% vs. 16%). Other adverse events were similarly distributed, although more precise 

numbers were not reported [136]. 

Assessment: In this study, efficacy benefits of 5-FU 5% cream were demonstrated with 

respect to the endpoints of complete clinical and histological healing of all lesions, 

with the treatment effect difference appearing robust (96% vs. 68% and 67% vs. 32%, 

respectively). Because cryosurgery is a primarily lesion-directed therapy and 5-FU 5% 

is a field-directed therapy, the two modalities have limited comparability in terms of 

field efficacy. In addition, bias is possible due to the open-label study design. 

Therefore, the study was downgraded to evidence level 3. Nevertheless, this study 

underscores the long-term efficacy of field therapy (here: 5-FU and imiquimod) over 

lesion-directed therapy (here: cryosurgery). 

5-Fluorouracil 5% cream vs. imiquimod 5% cream 

Population and study design: Two studies compared 5-FU 5% cream with imiquimod 

5% cream [136], [181]. Krawtchenko et al. conducted an unblinded, three-arm, 

randomized trial. Seventy-five subjects with at least 5 histologically confirmed AK in 

an area no larger than 50 cm² on the head, neck, or décolleté were included. 

Immunosuppressed individuals were excluded [136]. Tanghetti et al. studied 39 

patients with at least 4 lesions in an area of 25 cm² on the face, forehead and scalp in 

an observer-blinded randomized trial. Again, immunosuppressed individuals were 

excluded [181]. 

Intervention: Within the first study, patients were randomized interindividually 1:1:1 

to 5-FU 5% cream twice daily for 4 weeks, imiquimod 5% cream three times weekly for 

at least 8 hours for 4 weeks, or spray liquid nitrogen cryosurgery (20-40 seconds per 
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lesion). The cryosurgery and imiquimod interventions could be repeated once after 2 

and 4 weeks, respectively [136]. The second trial was randomized interindividually to 

5-FU 5% cream twice daily for 2-4 weeks or imiquimod 5% cream twice weekly 

overnight for 16 weeks [181]. 

Results: Complete clinical healing of all lesions was observed in 96% (23/24 patients) 

for 5-FU 5%, 85% (22/26 patients) for imiquimod 5%, and 68% (17/25) of cases for 

cryosurgery (p=0.03). Histopathologically confirmed complete healing rates per 

patient were 67% (5-FU 5%), 73% (imiquimod 5%) and 32% (cryosurgery; p=0.02), 

respectively. At 12 months after the end of the study, 54% of all those treated with 5-

FU 5% and 73% of all those treated with imiquimod 5% still showed a sustained 

response of the lesions. The overall treatment field was still unremarkable after this 

time in 33% (5-FU 5%) and 73% (imiquimod 5%) of all study participants. The cosmetic 

outcome at 12 months showed slight advantages for imiquimod 5%, as on a four-

point scale (poor, moderate, good, excellent) in 81% the outcome was assessed as 

excellent by the investigators. For 5-FU 5%, this was the case in only 4%. No serious 

side effects were observed. Dyspigmentation occurred less frequently in the 

imiquimod group, although more precise figures on the occurrence of adverse effects 

were not reported [136]. 

In the second study, the median lesion reduction at 24 weeks was 94% for 5-FU 0.5% 

compared with 66% with imiquimod 5%, with a higher number of AK at therapy 

initiation in the first group (646 vs. 490 lesions). Complete healing of all lesions was 

achieved in 84% (5-FU 0.5%) and in 24% (imiquimod 5%), respectively. This difference 

was significant. In addition, those treated with 5-FU 0.5% responded more rapidly to 

therapy. A partial response, defined as a reduction of at least two-thirds of lesions 

per patient, was achieved at 24 weeks by 100% (5-FU 0.5%) compared with only 53% 

(imiquimod 5%). Global effectiveness assessment by investigators and patients also 

showed slight advantages for 5-FU 0.5%. The most common adverse events in both 

arms were erythema, crusting, erosion, and edema. Specifically, erythema was 

observed more frequently with treatment with 5-FU 0.5% [181]. 

Assessment: The study by Krawtchenko et al. (2007) showed slight advantages of 

imiquimod 5% cream over 5-FU 5% cream, especially in terms of cosmetic outcome 

and field-related efficacy. However, the study was conducted in an unblinded fashion, 

which could bias the assessment of the cosmetic outcome by the investigators and 

patients in particular. Strikingly, there was an extremely large effect difference of this 

endpoint, although the difference in terms of effectiveness (complete clinical healing 

of all lesions) was much smaller. Incontrast, Tanghetti and Werschler (2007) 

demonstrated strong efficacy benefits of 5-FU 5% cream in all endpoints studied, but 

information on allocation of interventions is lacking, patients were not blinded and 

there is a risk for selective reporting of outcomes. Both studies were therefore 

downgraded to an evidence level of 3 and do not allow a clear conclusion on the 

superiority of 5-FU 5% cream over imiquimod 5% cream and vice versa. 

5-Fluorouracil 5% cream vs diclofenac sodium 3% gel 

Population and study design: Segatto et al. studied both interventions in a 

randomized, two-arm study of 31 patients (Fitzpatrick skin type I-III) with at least 5 

AK on the face, scalp, or hands [171]. 
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Intervention: Patients were randomized interindividually to treatment with diclofenac 

sodium 3% in hyaluronic acid 2.5% gel twice daily for 12 weeks or with 5-FU 5% cream 

twice daily for 4 weeks. 

Results: The mean lesion count per patient decreased from 13.6 (start of therapy) to 

6.6 (8 weeks after end of therapy) with diclofenac sodium 3% in hyaluronic acid 2.5% 

gel and from 17.4 to 3.2 with 5-FU 5%, so the percent mean reduction was 

significantly better with 5-FU 5%. Efficacy was evaluated globally by a blinded and a 

non-blinded investigator. Here, according to the blinded investigator, 5 patients 

achieved 100% improvement with 5-FU 5%, whereas no patient in the diclofenac arm 

did. Side effects were erythema (100%), edema (30%), crusts (92%), discomfort 

(53.8%), and pruritus (53.8%), each occurring more frequently in the 5-FU 5% arm. 

Twenty-eight patients completed the study according to protocol, and 3 patients 

discontinued the study, all of whom were treated with 5-FU 5%. 

Assessment: In summary, there were slight efficacy benefits of 5-FU 5% cream. 

However, the open-label study design and the loss of 3 patients in one arm results in 

a risk for bias. The study population was also rather small with 31 participants. The 

level of evidence was therefore downgraded to 3 and the study appears to have 

limited power. In this study, 5-fluorouracil as a finished drug was compared with an 

extemporaneous (pharmacy) formulation. Thus, it is not an approved finished drug 

with documented quality. 

5-Fluorouracil 5% cream vs. imiquimod 5% cream vs. MAL red light PDT vs. 

ingenol mebutate 0.015% gel 

Population and study design: Jansen et al. investigated the efficacy of four commonly 

used field-oriented treatments in patients with a clinical diagnosis of ≥5 AK on the 

head in a contiguous area of 25 to 100 cm² (NCT02281682) in a Dutch, multicenter, 

single-blind, inter-individual RCT. The majority of patients were male (89.4% 

(558/624)) with a median age of 73 years (range 48-94). Skin types I and II were most 

common in the collective (skin type:I: 39.3% (245/624), II: 53.4% (333/624), III: 7.4% 

(46/624)) [177]. 

Intervention: A total of 624 patients were randomized to treatment with 5-FU 5% 

cream (twice daily for 4 weeks. (n=155)), imiquimod 5% cream (application 3 days per 

week for 4 consecutive weeks (n=156)), IMB 0.015% (once daily for 3 consecutive days 

(n=157)) and MAL-PDT (application of MAL under occlusion for 3 hours, followed by 

illumination with red LED with a wavelength of 635±18 nm (fluence 37 J/cm² for 7.23 

minutes (n=156)). 

Results: At 12 months after treatment completion, the cumulative probability of no 

treatment failure was significantly higher in patients treated with 5-FU 5% cream 

(74.7%; 95% CI 66.8 to 81.0) than in patients receiving imiquimod 5% cream (53.9%; 

95% CI 45.4-61.6), MAL-PDT (37.7%; 95% CI 30.0-45.3), or IMB 0.015% gel (28.9%; 95% 

CI 21.8-36.3). Compared with 5-FU 5% cream, the hazard ratio for treatment failure 

was 2.03 (95% CI 1.36-3.04) for imiquimod 5% cream, 2.73 (95% CI 1.87-3.99) for 

MAL-PDT, and 3.33 (95% CI, 2.29-4.85) for IMB 0.015% gel. Three months after the 

end of therapy, at least 75% of AK had also healed most frequently in patients in the 

5-FU 5% cream group (5-FU 5% cream: 90.6% (135/149) vs. imiquimod 5% cream: 

75.8% (113/149) vs. MAL-PDT: 76.0% (117/154) vs. IMB 0.015% gel: 67.3% 

(101/150)). Also at 12 months, efficacy was most pronounced for patients receiving 

5-FU 5% cream (5-FU 5% cream: 82.4% (108/131) vs. imiquimod 5% cream : 71.0% 
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(76/107) vs. MAL-PDT: 49.6% (57/115) vs. IMB 0.015% gel: 42.9% (42/98)). No serious 

side effects occurred and the side effects that did occur were consistent with known 

side effects. Aesthetic outcome was good for all treatments, but was rated best for 

MAL-PDT and IMB 0.015%. 

Assessment: One strength of this study is the long follow-up time of the results over 

12 months and the sample size. Furthermore, this RCT is the first to examine four 

therapeutic approaches in a head-to-head comparison. In addition, patient adherence 

was very strong. However, the patients were not blinded, which could possibly result 

in a performance bias. Nevertheless, these results reinforce the use of 5-FU 5%. In 

addition, further cost-effectiveness analysis in this four-arm study demonstrated the 

superiority of 5-FU compared with the other interventions [183]. 

5.6.2.2 5-Fluorouracil 4%  

5.13  Evidence-based recommendation new 2022  

GoR 

B 

5-Fluorouracil 4% cream should be offered for single and multiple actinic 

keratoses and for field cancerization. 

LoE 

2 

[184], [164] 

2: De novo research 

  
Strong consensus 

 

Since September 2020, 5-FU is also available in a concentration of 40mg/g in 

Germany as a lower-dosed but comparably effective cream for the treatment of 

patients with AK in the head and neck region. The preparation shows better local 

tolerability than the higher-dose cream. The approval for the 4% 5-FU does not 

include an area limitation for use on the face, ears, and scalp. Another advantage is 

that despite the lower dosage, the product needs to be applied only once a day. The 

duration of application is normally four weeks, but is based on tolerability. However, 

application in the case of recurrences has not yet been investigated in detail. 

A network meta-analysis was identified in the systematic literature search, which 

included the new 5-FU formulation [164]. In the network meta-analysis, 5-FU 4% (odds 

ratio (OR) 22.58), 5-FU 5% (OR 28.84), 5-FU 0.5% (OR 12.66), 5-FU 0.5% + 10% SA (OR 

5.88), ALA-PDT (OR 16.59), imiquimod 5% (OR 14.26), IMB 0.015% (OR 11.34) and 

MAL-PDT (OR 8.71) showed significantly higher complete patient-related healing rates 

compared with placebo. Here, 5-FU 5% followed by 5-FU 4% achieved the highest 

probability of complete healing. For the endpoint of partial patient-related healing 

rate, 5-FU 5% (OR 57.73), 5-FU 4% (OR 59.12), imiquimod 5% (OR 7.33) and IMB 

0.015% (OR 22.51) also achieved the best efficacy compared with placebo. However, 

from a methodological point of view, this work should be criticized for not evaluating 

the individual risk of bias of the included studies using the gold standard, the 

Cochrane Risk of Bias Tool. Furthermore, no assessment of the quality of evidence of 

the endpoints, for axample with the GRADE approach, was performed. Also, the 

calculated confidence intervals are quite large, which makes the accuracy of the odds 

ratios doubtful. Thus, no statement can be made regarding the actual confidence of 
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the results and thus the significance of the 5-FU formulations. The network meta-

analysis includes data from a multicenter, double-blind, vehicle-controlled study of 

841 patients, which compared 5-FU 4% cream once daily versus 5-FU 5% cream twice 

daily for 4 weeks [184]. After 4 weeks, both interventions showed similar patient-

related complete (54.4% for 5-FU 4% vs. 57.9% for 5-FU 5%) and partial (80.5% for 5-FU 

4% vs. 80.2% for 5-FU 5%) cure rates. However, the lower concentration of 4% showed 

improved tolerability and fewer side effects, especially fewer treatment-related 

discontinuations (10.1% with 4% 5-FU vs. 14.9% with 5% 5-FU) [184]. 

5.6.2.3 5-Fluorouracil 0.5%  

5.14  Evidence-based statement modified 2022  

LoE 

2 

There is evidence for the efficacy of 5-fluorouracil 0.5% cream in single and 

multiple actinic keratoses. However, there is currently no approval for this 

concentration in Germany. 

 
[122], [141], [179], [182], [185], [186], [187] 

2: De novo research 

  
Consensus 

 

Although 5-FU in the concentration 0.5% is not approved in Germany, the evidence 

situation will be briefly described and evaluated below. The systematic literature 

search revealed 4 individual studies that investigated 5-FU in the concentration 0.5% 

[185], [179], [182], [186]. In addition, 4 systematic review articles or meta-analyses 

were identified [141], [122], [187], [127]. Four studies were excluded either because 

they investigated sequential combination therapy of 5-FU 0.5% cream with 

cryotherapy [188], [189], or did not report any of the critical efficacy endpoints [190], 

[191]. 
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Table 20: Overview of included individual studies on 5-FU (concentration 0.5%) 

Study Interventions  Single AK Multiple 

AK 

Field 

cancerization  

Immunosuppression  

Jorizzo 

2002 [185] 

5-FU 0.5% 

cream vs. 

placebo 

unclear X 
  

White 

2002 [186] 

5-FU 0.5% 

cream vs. 

placebo 

unclear X 
  

Loven 

2002 [179] 

5-FU 0.5% 

cream vs. 5-

FU 5% cream 

 
X 

  

Smith 

2003 [182] 

5-FU 0.5% 

cream vs. ALA 

+ blue light 

vs. ALA + dye 

laser 

X X unclear 
 

 

5-Fluorouracil 0.5% cream vs placebo 

Population and study design: Two multicenter, double-blind, randomized trials 

compared 5-FU 0.5% cream versus placebo [185], [186]. Jorizzo et al. studied a cohort 

of 207 patients over 18 years of age with at least 5 AK (>4 mm in diameter) on the 

face or forehead. Most participants were Caucasians with a fair skin type [185]. The 

study by Weiss et al. involved 177 Caucasian patients similarly with at least 5 lesions 

on the face or forehead [186]. Information on immunosuppression of the study 

population is not found in the publications. 

Interventions: In both studies, participants were randomized interindividually into 4 

arms. In the active three groups, 5-FU 0.5% cream was applied once daily for 1, 2, or 

4 weeks. The control group was treated with vehicle only. 

Results: The percent lesion reduction from the start of therapy was 69.5% (1 week), 

86.1% (2 weeks) and 91.7% (4 weeks) compared with only 21.6% with placebo. This 

difference was significant. Similarly, the rate of patients with complete healing of all 

lesions was higher in the active arms: 14.9% for 1 week, 37.0% for 2 weeks, 57.8% for 

4 weeks and 0% for placebo. Global response was also rated significantly better by 

the investigators for 5-FU 0.5% cream. Local skin reactions such as dryness, 

erythema, erosions, edema, pain and burning were observed significantly more 

frequently in patients treated with 5-FU 0.5% (89% 1 week, 98% 2 weeks, 96% 4 weeks, 

65% placebo). The median time to development of these side effects was 4 days. The 

study was terminated by 24 participants for adverse events, 12 of whom were in the 

4-week treatment arm. Serious adverse events were observed in 5 cases but were not 

assessed as treatment-mediated [185]. 
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In the study by Weiss et al., mean lesion reduction rates 4 weeks after the end of 

therapy compared with baseline were 78.5% (1 week), 83.6% (2 weeks), 88.7% (4 

weeks) and 34.4% (placebo). On a patient-by-patient basis, the complete cure rate was 

26.3% (1 week), 19.5% (2 weeks) and 47.5% (4 weeks) versus 3.4% for placebo. The 

investigators' global assessment of efficacy was also significantly better for the active 

therapy arms. No higher-grade adverse events occurred, and 7 patients terminated 

the study prematurely. Local side effects such as erythema, burning, or dryness were 

observed significantly more frequently with 5-FU 0.5% than in the control group, with 

the highest rate of side effects in the 4-week therapy arm (47.5%). Similar to the study 

by Jorizzo et al., local reactions developed 4-5 days after the start of therapy [186]. 

Assessment: Both studies are similar in terms of study design, population and 

endpoints. Although the studies were designed as double-blind, the different 

durations of therapy were not masked with vehicle cream. Furthermore, no 

information on how the blinding was conducted was provided in the publications. 

Therefore, both papers were downgraded to an evidence level of 3. 

5-Fluorouracil 0.5% cream vs. 5-Fluorouracil 5% cream 

Population and study design: A single-blinded, intraindividual randomized (split-face) 

study compared 5-FU cream at concentrations of 0.5% and 5% [179]. Twenty-one 

patients with at least 6 AK on the face or scalp (3 on each side) were included. 

Individuals with known decreased activity of DPD were excluded. 

Intervention: jreatment sides were randomized by computer. One side was treated 

with 5-FU 0.5% cream once daily (0.5%), the other with 5-FU 5% cream twice daily (5%) 

for 4 weeks. 

Results: The mean absolute reduction in lesions compared with the start of therapy at 

8 weeks was 8.8 (0.5%-FU) versus 6.1 (5%-FU). This difference was significant. 

Similarly, the percent lesion reduction was higher in the 0.5% group at 67% compared 

to 47% in the 5% group. The percentage of patients with complete healing of all 

lesions was 43% for both interventions. A total of 18 patients terminated therapy 

prematurely, and one patient withdrew completely from the study because of 

depression. The most common local side effects were erythema (100% and 100%), 

skin dryness (71.4% and 85.7%), erosion (81% and 95.2%), burning (66.7% and 85.7%), 

itching (66.7% and 85.7%), pain (42.9% and 57.1%) and edema (33.3% and 47.6%). 

Furthermore, eye irritation was observed in 5 patients and nasal obstruction in 2 

patients. Side effects tended to be higher in the 5% group, but this difference was not 

significant. Patients preferred treatment with 5-FU 0.5% cream (85% vs. 15%), citing 

better tolerance with less skin irritation and easier, only once-daily application. 

Assessment: Because of the small number of participants and the high number of 

patients who did not complete therapy according to protocol, the study was 

downgraded to an evidence level of 3. Although the lesion-related cure rate was 

higher below 0.5%, the effect difference compared to 5%-FU seems rather small. This 

is also evident from the same complete response rate of 43%, so the inferred 

superiority of 5-FU 0.5% over 5-FU 5% should be critically evaluated, especially since 

there is no other RCTs that provide a direct comparison of the two concentrations. 

Moreover, 5-FU 0.5% is not approved for the treatment of AK in Germany. 
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5-Fluorouracil 0.5% cream vs. ALA blue light PDT 

Population and study design: A three-arm, randomized, open-label study evaluated 5-

FU 0.5% cream versus ALA-PDT in 36 patients. The mean median age was 61 years. 

More detailed information on the study population, location, and distribution of 

lesions was not reported [182]. 

Intervention: Study participants were randomized interindividually into three arms. 

Two of them tested a one-hour incubation with 20% ALA followed by activation by 

either an artificial blue light source for 1000 seconds (blue light) or by a pulsed dye 

laser with a wavelength of 595 nm (laser). After 30 days, these two interventions were 

repeated. The third arm was treated with 5-FU 0.5% cream field-directed twice daily 

for 4 weeks (5-FU 0.5%). 

Results: Complete healing of all lesions was achieved 4 weeks after the end of 

treatment by 50% (5-FU 0.5%), 50% (blue light) and 8% (laser) of treated patients. A 

partial response (reduction of at least 75% of lesions per patient) was present in 75% 

(5-FU 0.5%), 75% (blue light) and 42% (laser) of cases, respectively. Cosmetic 

improvement in terms of overall appearance after treatment, roughness of lesions, 

and hyperpigmentation was observed for all three treatment arms. Local side effects 

included erythema, burning, crusting, and erosions. Erythema was observed more 

frequently in patients treated with 5-FU 0.5%. One participant terminated the study 

prematurely because of marked redness of the entire face. More detailed frequency 

data on adverse events were not reported. 

Assessment: Due to the three-arm, interindividual design of the study, the case size 

per treatment arm appears relatively small. In addition, a detailed description of 

randomization is missing and blinding was not performed. Therefore, the study was 

downgraded to an evidence level of 3. 

5.6.3 5-fluorouracil with salicylic acid  

5.15  Evidence-based recommendation modified 2022  

GoR 

B 

5-Fluorouracil 0.5% with salicylic acid 10% in solution should be offered for single 

or multiple actinic keratoses as well as for field cancerization. 

LoE 

2 

[138], [175], [176], [192] 

2: De novo research 

  
Strong consensus 

 

The cytostatic agent 5-fluorouracil (5-FU) 0.5%, in combination with salicylic acid (SA) 

10%, has been approved since 2011 for the topical treatment of mild to moderate AK 

(Olsen grade I to II) in immunocompetent adults. It is available as a solution (5 mg/g 

5-FU with 100 mg/g SA) that should be applied once daily to a maximum treatment 

area of 25 cm² for a maximum of 12 weeks. Here, the keratolytic effect of SA 

enhances the cytostatic effect of 5-FU. The combination has been investigated in 

several randomized trials [138], [175], [192], [176] and in a meta-analysis of 
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randomized trials [193]. The body of studies illustrates that evidence exists for the 

use of 5-FU 0.5% with SA 10% solution in single and multiple AK, predominantly in 

mild to moderate lesions (Olsen grade I-II) and in lesion-directed application [175], 

[176]. Furthermore, Simon et al. showed the efficacy of this combination also in 

hyperkeratotic and grade III lesions, but more side effects were also observed here 

compared to cryosurgery [138]. Nevertheless, the incidence of treatment 

discontinuation due to intolerance is low (<1%) and side effects are mild to moderate 

in most treated patients. In addition, use can be reduced to up to 3x weekly if there is 

a response. Although a response should be visible as early as 4 weeks after therapy, 

the average duration of therapy tends to be long at 6-12 weeks. This assumes good 

adherence to therapy. Another study investigated 5-FU 0.5% with SA 10% in solution 

as field-directed therapy in patients with evidence of field cancerization [192]. No RCT 

was found for immunosuppressed patients. 

Table 21: Overview of included individual studies on 5-FU with SA  

Study Intervention Single 

AK 

Multiple 

AK 

Field 

cancerization  

Immunosuppression  

Stockfleth 

2011 [175] 

5-FU 0.5% with SA 

10% solution vs. 

diclofenac sodium 

3% in hyaluronic 

acid 2.5% gel vs. 

Placebo 

X X 
  

Stockfleth 

2012* [176] 

5-FU 0.5% with SA 

10% solution vs. 

diclofenac sodium 

3% in hyaluronic 

acid 2.5% gel vs. 

placebo 

X X 
  

Stockfleth 

2017 [192] 

5-FU 0.5% with SA 

10% solution vs. 

placebo 

X X X 
 

Simon 

2015 [138] 

5-FU 0.5% with SA 

10% solution vs. 

cryosurgery 

X X 
  

* Follow-up study by Stockfleth 2011 

 

5-Fluorouracil 0.5% with salicylic acid 10% solution vs. placebo 

Population and study design: Two independent studies were found comparing 5-FU 

0.5% with SA 10% solution versus placebo. The first study examined 470 patients with 
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4-10 lesions on the face or hairless scalp. The primary endpoint was histological 

healing of a predefined AK lesion 8 weeks after the end of therapy. AK of grades I and 

II according to the Olsen classification were included. The study design was inter-

individual and double-blind (grade I-II according to Olsen) [175]. The second study 

included 166 patients with 4-10 lesions on the face or hairless scalp in an area of 25 

cm² with field cancerization. The primary endpoint of this study was complete clinical 

healing 8 weeks after the end of therapy. Grade I and II AK were included. The study 

was double-blind [192]. 

Interventions: In the first study, patients were randomized 2:1:2 to 5-FU 0.5% with SA 

10%, vehicle (placebo) or diclofenac sodium 3% in hyaluronic acid 2.5% gel, which 

were indistinguishable externally. Therapy was applied once daily (5-FU 0.5% with SA 

10% or placebo) or twice daily (diclofenac sodium 3% in hyaluronic acid 2.5% gel) for 

12 weeks or until lesions healed. Treatment was lesion-directed; that is, the product 

was applied directly to clinically manifest AK with a brush applicator or the finger 

[175]. In the second study, randomization was 2:1 to 5-FU 0.5% with SA 10% or 

vehicle. Application was once daily over a contiguous area of no more than 25 cm², in 

which 4-10 AK or signs of field cancerization were present, and thus field directed, in 

contrast to the previous study [192]. In both papers, reduction of active therapy to 

three times weekly (5-FU 0.5% with SA 10%) or once daily (diclofenac sodium 3% in 

hyaluronic acid 2.5% gel) was possible. 

Results: The histologically proven reduction rate at the end of the study was 72.0% (5-

FU 0.5% with SA 10%) and 44.8% (vehicle), respectively, and the mean lesion reduction 

was equally significantly higher in the group of patients treated with 5-FU 0.5% with 

SA 10%. The number of patients with complete healing of all lesions at 20 weeks was 

significantly better in the active arm (55.4% vs. 15.1%). 74.5% of all lesions treated 

with 5-FU 0.5% with SA 10% had healed, compared with only 35.5% in the control 

group (vehicle). Global assessment of treatment success after 20 weeks was also 

highest in the 5-FU 0.5% with SA 10% group. 92.0% of investigators and 93.2% of 

patients gave an assessment as "very good" or "good". In contrast, local side effects 

such as burning and inflammatory reactions were also observed more frequently in 

the active arm. These were mostly mild to moderate. Itching occurred in both groups. 

Serious adverse events were recorded in 1.1% (5-FU 0.5% with SA 10%) and 4.1% 

(vehicle), respectively, but were not assessed as treatment-mediated [175]. A follow-

up study reported later observation time points at 6 and 12 months within the same 

study population [176]. Based on healed lesions at week 20, lesion-related healing 

rates of 85.8% (5-FU 0.5% with SA 10%) versus 79.8% (placebo) were reported at 12 

months (p=0.04419). Similarly, global assessment of treatment success at 6 and 12 

months was significantly higher in active therapy, with 94.7% of treated patients 

recommending therapy with 5-FU 0.5% with SA 10%. However, local reactions such as 

burning (81.3% vs. 57.4%) or inflammatory reactions (70.3% vs. 22.3%) were again 

more frequently reported [176]. 

In the primary field-directed therapy study, the number of patients with complete 

healing of all lesions 8 weeks after the end of treatment was 49.5% (5-FU 0.5% with SA 

10%) versus 18.2% (placebo) in the intention-to-treat analysis. Similarly, a reduction of 

at least 75% of clinically visible lesions was achieved in 69.5% vs. 34.6%. Both 

endpoints were significantly different. The percent lesion reduction relative to the 

start of therapy was 78.0% for active therapy vs. 46.9% with placebo. Global treatment 

response was also rated as "very good" or "good" by the investigator in 90.2% of 

patients treated with 5-FU 0.5% with SA 10%. Side effects of active therapy reported 
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were erythema (88.9%), pain (69.4%) and skin irritation (59.3%), all of which occurred 

more frequently than with placebo [192]. 

Assessment: One strength of these studies is a long follow-up period of results over 

12 months. In the follow-up study, lesion-related healing rates based on healed 

lesions at week 20, were determined at 12 months. However, the strength of the 

effect of treatment with 5-FU 0.5% with SA 10% in solution appears to progressively 

decrease over the observation period. This is particularly evident at 12 months, where 

the lesion-related healing rates of active therapy and placebo and vehicle were close 

(85.8% vs. 79.8%, respectively). The high healing rate in the control arm could be due 

to either some efficacy of vehicle or a high natural remission rate (see Chapter 5.2). 

Therefore, further studies are needed to further investigate the long-term efficacy of 

5-FU 0.5% with SA 10% in solution. 

5-Fluorouracil 0.5% with salicylic acid 10% solution vs. cryosurgery 

Population and study design: There is one randomized trial comparing 5-FU 0.5% with 

SA 10% with cryosurgery. Sixty-six patients with 4-10 hyperkeratotic lesions (grade II-

III according to Olsen classification) on the face and hairless scalp were included. 

Individuals with iatrogenic immunosuppression were excluded [138]. 

Interventions: 5-FU 0.5% with SA 10% was applied as a solution lesion-directed once 

daily for a maximum of 6 weeks. If poorly tolerated, reduction to three times weekly 

administration was allowed. Cryosurgery was performed with liquid nitrogen as a 

spray procedure with a double freeze-thaw cycle, with the duration of icing left to the 

individual investigator. It could be repeated after 3 weeks, which was also at the 

discretion of the investigator. The study was not blinded. There was interindividual 

randomization to one of the two arms in a 1:1 ratio. 

Results: The median lesion reduction per patient at 14 weeks was 5.2 for 5-FU 0.5% 

with SA 10% and 5.7 for cryosurgery. In the first arm, 33.3% showed complete and 

51.5% partial (>75%) healing of all lesions after 98 days. For cryosurgery, it was 25.0% 

(complete) and 62.5% (partial). Histological remission rates were lesion-related 62.1% 

for 5-FU 0.5% and 41.9% for cryosurgery. The recurrence rate (proportion of patients 

with at least one recurrence) 6 months after the end of therapy was higher for 

cryosurgery than for 5-FU 0.5% with SA 10% (84.8% vs 39.4%). The overall response 

assessed by the investigator and patients was very similar in both arms. Similarly, the 

cosmetic outcome of both therapies was predominantly rated as "good" or "very 

good". Side effects tended to be more common with 5-FU 0.5% with SA 10% and 

included erythema, crusting and burning. Serious treatment-mediated events 

occurred in 24.2% of cases compared with only 6.1% with cryosurgery [138]. 

Assessment: In terms of mean lesion reduction and complete or partial healing of all 

lesions, the effectiveness of both interventions was comparable. Of note, there was a 

significant effect in the reduction of recurrences of originally healed lesions of 5-FU 

0.5% with SA 10%, which may indicate a better long-term efficacy of this agent 

compared to cryosurgery. This was in contrast to a lower rate and side effects with 

cryosurgery, which should be considered in the harm-benefit assessment of this 

comparison. Because of the open-label study design, the work was downgraded to an 

evidence level of 3. 

5-Fluorouracil 0.5% with salicylic acid 10% solution vs diclofenac sodium 3% gel 
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Population and study design: One study examined these interventions in a three-arm, 

interindividual design [175]. 

Interventions: Randomization was 2:1:2 to 5-FU 0.5% with SA 10%, vehicle (placebo), 

or diclofenac sodium 3% in hyaluronic acid 2.5% gel. 

Results: The histologically proven reduction rate at study end was 72.0% (5-FU 0.5% 

with SA 10%) vs. 59.1% (diclofenac sodium 3% in hyaluronic acid 2.5% gel), and the 

clinically measured reduction rate was 74.5% (5-FU 0.5% with SA 10%) vs. 54.6% 

(diclofenac sodium 3% in hyaluronic acid 2.5% gel). The number of study patients with 

complete healing was 55.4% (5-FU 0.5% with SA 10%) vs. 32.0% (diclofenac sodium 3% 

in hyaluronic acid 2.5% gel). Lesion-wise, 74.5% and 54.6% of all AK had healed at 20 

weeks, respectively. Global treatment response was consistently rated better by 

investigators for 5-FU 0.5% with SA 10%. Thus, in 92.0%, outcomes were found to be 

"very good" or "good"; in the diclofenac arm, this was the case in 73.8%. Similarly 

distributed was the global response assessed by patients (93.2% vs. 81.6%). In 

contrast, the rate of adverse events was higher in the experimental arm (95.2%) than 

in the active diclofenac arm (76.8%). Serious adverse events were observed in 1.1% (5-

FU 0.5% with SA 10%) and 4.9% (diclofenac sodium 3% in hyaluronic acid 2.5% gel), 

respectively, but were not judged to be treatment-mediated. Thirty-five patients 

terminated the study prematurely, of whom 14 were treated with 5-FU 0.5% with SA 

10% and 16 with diclofenac sodium 3% in hyaluronic acid 2.5% gel [175]. At 12 

months, 85.8% and 81.0% of lesions originally healed at week 20 were still healed, 

respectively. Significant clinical improvement ("good/very good“) was present in 

93.2% and 81.6%, respectively, according to the investigators here (5-FU 0.5% with SA 

10% vs. diclofenac sodium 3% in hyaluronic acid 2.5% gel). Patient assessment here 

was slightly lower for both groups [176]. 

Assessment: 5-FU 0.5% with SA 10% was significantly superior to diclofenac sodium 

3% in hyaluronic acid 2.5% gel after 20 weeks with respect to the investigated efficacy 

endpoints. 

5.6.4 Ingenol mebutate  

5.16  Evidence-based recommendation modified 2022  

GoR 

A 

Ingenol mebutate shall not be offered for actinic keratosis therapy. 

LoE 

2 

[122], [193], [194], [195], [196], [197], [198], [199], [200], [201] 

2: De novo research 

  
Strong consensus 

 

In January 2020, in consultation with the European Medicines Agency (EMA), it was 

decided to suspend the approval of ingenol mebutate (IMB) for AK. This decision was 

based on a 3-year safety analysis with 484 patients, which showed a higher incidence 

of SCC with IMB compared to imiquimod (3.3% vs. 0.4%). Furthermore, a higher 

incidence of skin tumors including basal cell carcinoma, Bowen's disease and SCC in 
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the treatment field was also observed compared with vehicle in four clinical trials with 

ingenol disoxate (an ester related to IMB) involving 1,234 patients (7.7% vs. 2.9% with 

vehicle). In addition, a higher incidence of benign tumors was noted with IMB 

(n=1,262 patients, IMB 1.0% vs. vehicle 0.1%). Although these data have not yet been 

published and are available only in two red-hand letters, the EMA currently 

recommends suspension of marketing authorization in Europe as a precautionary 

measure. Treated patients should be closely monitored for the occurrence of skin 

tumors in former treatment fields. Against the background of numerous 

interventions, IMB should not be offered and other therapies should be preferred. 

5.6.5 Imiquimod  

5.6.5.1 Imiquimod 5%  

5.17  Evidence-based recommendation modified 2022  

GoR 

B 

Imiquimod 5% cream should be offered for single or multiple actinic keratoses, as 

well as for field cancerization. 

LoE 

1 

[162], [164], [177], [122], [127], [135], [165], [181], [202], [203], [204], [205], [206], [207], [208] 

1: De novo research 

  
Strong consensus 

 

The specific toll-like receptor (TLR) 7 agonist imiquimod 5% has been approved since 

2006 for the topical treatment of clinically typical, non-hyperkeratotic, non-

hypertrophic AK (Olsen grade I to II) on the face or scalp in immunocompetent adults. 

It is available as a cream portioned in individual sachets (12.5 mg), which is the 

maximum dose per treatment day. Imiquimod 5% cream should be applied to a 

maximum treatment area of 25 cm² three times weekly for 4 weeks at a time and left 

on the skin for approximately 8 hours. After a four-week treatment-free period, the 

healing of the AK should be checked and, if necessary, a second treatment cycle over 

4 weeks should be followed. Studies [202], [204] on this application regime show 

comparable therapy results with shorter therapy duration compared to the original 

16-week [205], [206], [208] or 12-week treatment [207]. However, one study was able 

to show that the more frequent application of more than three times a week was less 

well tolerated, complete healing of lesions was poorer and only partial healing could 

be demonstrated. However, the corresponding AK were localized to the extremities 

and not to the face or capillitium [203]. 

Two systematic reviews [141], [193] and respectively, four meta-analyses [122], [209], 

[127], [164] of several randomized trials of different treatment modalities of AK 

underscore the evidence presented. A meta-analysis by Vegter et al. determined a 

complete healing rate of 63.3% for the treatment cycle of 16 weeks from a total of 5 

studies with a pooled total population of 966 patients. However, complete healing of 

all lesions after only 4 weeks of treatment was calculated to be 56.3% from 3 studies 

with a total of 278 patients [127]. Comparable values (complete healing of lesions: 

65.9% and complete healing in the patient: 54.5%) were also found in a systemic 
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review by Askew et al. who analyzed a total of 8 studies, using imiquimod 5% as a 

comparator arm of other treatments [141]. 

There is one study on field-directed therapy in immunocompromised patients that 

showed comparable results to immunocompetent patients in terms of complete 

healing of lesions over a 16-week treatment period [136]. An area of up to 100 cm² 

was treated with a maximum of two sachets (each 12.5 mg). However, except for mild 

to moderate effects, there were no serious side effects (especially rejection reactions 

in organ transplanted patients). For evidence-based recommendation on imiquimod 

5% cream in this subgroup, see Chapter 5.8. 

Table 22: Overview of individual studies on imiquimod 5%  

Study Interventions  Single 

AK 

Multiple 

AK 

Field 

cancerization  

Immunosuppression 

Korman 

2005 [205] 

Imiquimod 5% 

cream 3x/week vs. 

placebo 

X X 
  

Lebwohl 

2004 [206] 

Imiquimod 5% 

cream 2x/week vs. 

placebo 

X X 
  

Szeimies 

2004 [208] 

Imiquimod 5% 

cream 3x/week vs. 

placebo 

X X 
  

Alomar 

2007 [202] 

Imiquimod 5% 

cream 3x/week 

(max. 2 cycles) vs. 

placebo 

X X 
  

Jorizzo 

2007 [204] 

Imiquimod 5% 

cream 3x/week 

(max. 2 cycles) vs. 

placebo 

X X 
  

Chen 

2013 [210] 

Imiquimod 5% 

cream 3x/week vs. 

placebo 

X X unclear 
 

Ooi 

2006 [211] 

Imiquimod 5% 

cream 3x/week vs. 

placebo 

X X unclear 
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Study Interventions  Single 

AK 

Multiple 

AK 

Field 

cancerization  

Immunosuppression 

Ortonne 

2010 [212] 

Imiquimod 5% 

cream 3x/week vs. 

placebo 

X X unclear 
 

Stockfleth 

2002 [207] 

Imiquimod 5% 

cream 3x/week vs. 

placebo 

X X 
  

Gebauer 

2009 [203] 

Imiquimod 5% 

cream 2x/week vs. 

imiquimod 5% 

cream 3x/week vs. 

imiquimod 5% 

cream 5x/week vs. 

imiquimod 5% 

cream 7x/week vs. 

placebo 

 
X X 

 

Ulrich 

2007 [213] 

Imiquimod 5% 

cream 3x/week vs. 

placebo 

X X X X 

Foley 

2011 [135] 

Imiquimod 5% 

cream vs. 

cryosurgery 

 
X 

  

Krawtchenko 

2007 [136] 

Imiquimod 5% 

cream vs. 

cryosurgery vs. 

5-FU 5% cream 

X X 
  

Akarsu 

2011 [165] 

Imiquimod 5% 

cream vs. 

diclofenac sodium 

3% gel vs. 

placebo 

 

X 
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Study Interventions  Single 

AK 

Multiple 

AK 

Field 

cancerization  

Immunosuppression 

Kose 

2008 [167] 

Imiquimod 5% 

cream vs. 

diclofenac sodium 

3% gel 

X unclear 
  

Tanghetti 

2007 [181] 

Imiquimod 5% 

cream vs. 

5-FU 5% cream 

X X 
  

Gollnick 

2020 [162] 

Imiquimod 5% 

cream vs. 

diclofenac sodium 

3% gel 

X X 
  

Jansen 

2019 [177] 

5-FU 5% cream vs. 

IMB 0.015% gel vs. 

imiquimod 5% 

cream vs. 

MAL-cPDT 

 
X X 

 

 

Imiquimod 5% cream vs. placebo (immunocompetent) 

Population, study design, and intervention:  Several randomized studies of the 

efficacy of imiquimod 5% cream versus placebo can be identified. Of these, three 

studies [205], [206], [208] evaluated efficacy against placebo over a treatment period 

of 16 weeks, each with three or two applications per week. These studies included 

492 patients, 436 patients and 286 patients randomized 1:1 against vehicle. Patients 

were treated on the face or hairless head and had between 4-81.2 and 5-9 AK, 

respectively, over an area of 25 cm². 

Two other studies [202], [204] also investigated efficacy against placebo in patients 

with 4-85 or 5-94 AK on an area of 25 cm² on the face or on the hairless head; in 

these studies, application was with one to two cycles of therapy of 4 weeks each. 

After an initial treatment cycle of 4 weeks, each with three applications per week, an 

assessment was made after an additional 4 weeks to determine whether AK were still 

detectable in the treatment area. If so, another 4-week treatment cycle was 

performed. Again, a 1:1 randomization of imiquimod 5% versus placebo was done. 

None of the five studies mentioned had explicitly excluded hyperkeratotic AK (as 

defined by Olsen III). 

Results: The three studies by Korman et al., Lebwohl et al. and Szeimies et al. 

demonstrated complete healing rates of 48.3% (imiquimod) vs. 7.2% (vehicle), 45.1% 

vs. 3.2%, and 57.1% vs. 2.2%, respectively, and partial lesion reduction of 64.0% vs. 
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13.6%, 59.1% vs. 11.8%, and 72.1% vs. 4.3%, respectively. In this regard, the 

assessment in all studies was performed 8 weeks after the end of treatment and was 

evaluated clinically in two of the three studies and by histology in Szeimies et al. 

Adverse events in the treatment arm were higher in the active treatment arm than in 

the vehicle arm in all three studies. The most commonly reported adverse events in 

the active arm in the treatment area were pruritus 20.5%-28.9%, burning 5.6%-7.4%, 

and erythema 30.6%, crusting 29.9% and erosion 10.2%. 

The two studies by Alomar et al. and Jorizzo et al. showed overall (i.e., after either 

one or two cycles of treatment) complete healing of all lesions of 55.0% (imiquimod) 

vs. 2.3% (vehicle) and 57.7% vs. 14.6%, respectively. Regarding partial lesion 

reduction, values of 65.9% (imiquimod) vs. 3.8% (vehicle) and 61.0% vs. 25.2%, 

respectively, were achieved. Adverse events were observed in 53.5% (imiquimod) vs. 

30.8% (vehicle) of cases. In the other study, 16% of patients rated adverse events 

(erythema, pruritus, crusting) as severe. 

Three other studies compared Imiquimod 5% cream with placebo, but are not further 

reported here given a small study size, a relatively short follow-up period and 

comparable results to the studies already described [210], [211], [212]. 

Imiquimod 5% cream vs. placebo (immunosuppressed) 

A multicenter, randomized, placebo-controlled trial by Ulrich et al. in 43 organ 

transplant patients evaluated the efficacy and interaction of the immunomodulator in 

this high-risk patient population [213]. Due to the need for field-directed therapy, this 

study used two sachets per application over an area of 100 cm². Randomization was 

2:1 (30 patients in the active arm) and therapy was given three times per week for 16 

weeks. Complete healing was reported in 62.1% of cases and partial healing in 79.3% 

of cases. Thus, the results are comparable or even better than in immunocompetent 

patients, although the application (2 sachets, larger area) differs from the established 

regimen. One important finding of this study is that the immunomodulatory mode of 

action of Imiquimod did not lead to any side effects in terms of organ rejection, 

functional impairment of the transplanted organ or relevant laboratory abnormalities 

Chapter 5.8.2. 

Imiquimod 5% cream vs. cryosurgery 

Population and study design: One monocentric study of 70 patients was found 

comparing cryosurgery versus imiquimod 5% treatment in patients with 10 AK [135]. 

Lesions were classified clinically according to Olsen et al., with even Olsen grade III 

lesions (in the presence of ≥ 10 lesions) receiving preferential treatment. Another 

three-arm study compared imiquimod 5% with cryosurgery and 5-fluorouracil [136]. A 

total of 75 patients with 5-10 AK in a treatment field of 50 cm² were included. 

Randomization was 1:1:1 and AK were histologically confirmed before therapy. 

Interventions: Randomization was 1:1 and treatment by cryosurgery was performed 

by open spray in up to four sessions three months apart. In contrast, imiquimod 5% 

cream was applied three times per week for 3-4 weeks, and if healing was not yet 

complete, another treatment cycle was performed [135]. In the three-arm comparative 

study, open spray cryosurgery was applied for 20-40 s per lesion and repeated one 

more time within 2 weeks if AK were still present. 5-Fluorouracil 5% cream was 

applied twice daily for 4 weeks in the treatment area. Imiquimod 5% cream was 
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applied three times a week for 4 weeks and again applied in the same manner after a 

four-week break if AK remained [136]. 

Results and assessment: The complete healing rate of the treated lesions was very 

high compared to other studies (98.7% cryosurgery and 93.6% Imiquimod), especially 

considering that hyperkeratotic lesions were also treated. Complete healing of a 

patient's lesions was also high (90.3% vs. 68.0%) and, in contrast, partial healing was 

considered low (9.7% vs. 28.0). As long-term side effects, hypopigmentation in the 

treatment area played a significant role and differed significantly in both treatment 

regimens (54.8% vs. 24.0%) [135]. The second study reported complete clinical 

healing rates of 68% for cryosurgery, 96% for 5-fluorouracil and 85% for imiquimod. In 

contrast, histological examination showed complete healing rates of only 32%, 67%, 

and 73%, respectively. Long-term complete healing at 12 months of total treatment 

field was reported at 4%, 33%, and 73%, respectively, which illustrates the long-term 

efficacy of field therapy (here: 5-FU and imiquimod) versus lesion-directed therapy 

(here: cryosurgery) [136]. 

Imiquimod 5% cream vs. diclofenac sodium 3% gel 

Population and study design: Three independent studies were identified comparing 

imiquimod 5% cream vs diclofenac sodium 3% in hyaluronic acid 2.5% gel. The first 

study examined 61 patients, each with a lesion that had been previously confirmed 

histologically. Localization or clinical condition (Olsen classification) was not 

restricted. The study design was interindividual and blinded to the investigator [165]. 

The second study examined 49 patients with at least 3 lesions, and this study also 

did not restrict the localization or clinical nature of AK. Lesions were diagnosed and 

evaluated clinically. The study design was interindividual and not blinded [167]. The 

third study was a pooled analysis from two RCTs (NCT00777127/NCT01453179; 

LEIDA 1/2) with a total of 479 patients with Olsen grade I-II lesions in a contiguous 

field of 50 cm2. Histological diagnosis confirmation was mandatory in this study 

[162] 

Interventions: In the first study, patients were randomized 1:1:1 to imiquimod 5% 

cream, diclofenac sodium 3% in hyaluronic acid 2.5% or base cream. Treatment was 

lesion directed. Diclofenac sodium 3% in hyaluronic acid 2.5% gel and the base cream 

were applied twice daily for 12 weeks, and imiquimod 5% cream was applied twice 

weekly for 16 weeks [165]. In the second study, patients were randomized 1:1 and 

applied three times a week in the imiquimod arm and once a day in the diclofenac 

arm for 12 weeks each. Again, lesion-directed application was performed [167]. In the 

third study, randomization was 1:1 to either imiquimod 5% cream three times a week 

overnight for 4 weeks followed by 4 weeks off therapy. If response was inadequate, a 

second cycle of therapy was given. The other group received diclofenac sodium 3% 

gel twice daily for 12 weeks followed by an 8-week break in therapy [162]. 

Results: Clinically complete healing of lesions following therapy (diclofenac sodium 

3% in hyaluronic acid 2.5% gel at 12 weeks, imiquimod at 16 weeks) was slightly 

higher in the imiquimod arm compared with diclofenac and base cream (20% vs. 

19.1% vs. 0%). Follow-up at 24 weeks from study start showed a more pronounced 

difference (45% vs. 14.3% vs. 0%). Lesion thickness assessed clinically according to a 

semi-quantitative scale differed significantly only at the time of follow-up and was 

thinner in the imiquimod arm than in the diclofenac arm (p=0.034). The tolerability of 

the therapies was rated as good by the investigators and side effects were reported at 

a frequency of 75% (erythema, erosions, edema) for imiquimod and 28% (erythema, 
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scaling) for diclofenac sodium 3% in hyaluronic acid 2.5% gel [165]. In Kose et al. 

2008 [167], assessment with the IGII 7-point clinical scale at the end of treatment 

comparing imiquimod versus diclofenac sodium 3% in hyaluronic acid 2.5% gel 

showed a proportion of moderate improvement of 5% to 36%, significant 

improvement of 73% to 52%, and complete improvement of 22% to 12%. Patients 

reported complete healing in 23% with imiquimod and in 28% with diclofenac sodium 

3% in hyaluronic acid 2.5% gel. The investigators rated both therapies as well 

tolerated. Mild to moderate adverse events reported were erythema, pruritus, dry 

skin, and scaling, which resulted in at least one adverse event in 15 patients in the 

imiquimod arm and in 12 patients in the diclofenac arm [167]. In the third study by 

Gollnick et al. 2020 [162], the patient-related complete healing rate 20 weeks after 

the start of the study was 52.1% for imiquimod compared with 35.4% for diclofenac. 

Treatment-mediated adverse events occurred in 21% (imiquimod) and 18% 

(diclofenac), the most common being pruritus in 5.3% and 6.7%, respectively, at the 

application site. Overall, more patients discontinued therapy with diclofenac than with 

imiquimod (38.8% vs. 28.9%) [162]. 

Assessment: In summary, all three studies showed a small advantage for treatment 

with imiquimod in terms of complete healing rate, although caveats must be made 

regarding study design in duration of application, inclusion of lesions (localization: 

face vs. extremities; thickness: Olsen grade I vs. grade III), and standardization of 

assessments. The evidence level of the study by Kose 2008 et al. [167], was 

downgraded to evidence level 3 because of its open, unblinded design. In the study 

of the Turkish study group, a preparation available in Turkey was used. 

Imiquimod 5% cream vs. 5-fluorouracil 5% cream 

Population and study design: A total of 36 patients with at least 4 AK on an area of 25 

cm² on the head were included in a multicenter study. It was randomized into a 5-

fluorouracil and an imiquimod 5% arm in a 1:1 ratio [181]. 

Intervention: Treatment of the 25 cm² was with 5-fluorouracil 5% cream twice daily for 

a period of 2-4 weeks. Imiquimod 5% cream was applied field-directed twice weekly 

for 16 weeks. 

Results and assessment: The mean reduction in the number of lesions was reported 

to be statistically significantly different at 94% (5-FU) and 66% (imiquimod), 

respectively. The complete healing rate of patients was reported as 84% versus 24%, 

and the partial healing rate was reported as 100% versus 53%, each of which was also 

significantly different. Compared to other studies [135] or compared to placebo, the 

values for imiquimod 5% proved to be low. The investigators reported comparable 

tolerability for both treatment modalities. 

Imiquimod 5% cream vs. 5-fluorouracil 5% cream vs. MAL red light PDT vs. 

ingenol mebutate 0.015% gel 

For more detailed information see Chapter 5.6.2.1. 
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5.6.5.2 Imiquimod 3.75%  

5.18  Evidence-based recommendation modified 2022  

GoR 

B 

Imiquimod 3.75% cream should be offered for multiple actinic keratoses as well 

as for field cancerization. 

LoE 

2 

[214], [215], [216] 

2: De novo research 

  
Strong consensus 

 

The specific TLR-7 agonist imiquimod 3.75% has been approved since 2012 for the 

topical treatment of clinically typical, non-hyperkeratotic, non-hypertrophic AK (grade 

I to II according to Olsen) on the face or hairless scalp in immunocompetent adults. In 

this case, the treatment area corresponds to an area of more than 25 cm², which 

should not exceed an area of 200 cm². The number of AK located in the treatment 

area is independent of efficacy [216]. It is available as a cream portioned in individual 

sachets of 250 mg each. It is applied over two treatment cycles of two weeks once 

daily, separated by a two-week treatment-free period [215]. A longer treatment 

interval (twice 3 weeks separated by a 3 week treatment break) were comparable in 

terms of efficacy, but showed a significantly higher rate of local skin reactions [214]. 

The efficacy of field-directed application was shown in two randomized trials [214], 

[215] a systematic review of randomized trials [193] and a meta-analysis of 

randomized trials [127]. No data on the use of imiquimod 3.75% cream in 

immunosuppression are available from RCTs. 

A systematic review of randomized trials of multiple treatment modalities reported 

complete cure rates of 34.0%-35.6% for the included trials of imiquimod 3.75% versus 

placebo [214], [215] and a difference from the respective placebo arms of 28.5%-

29.3% [193]. A meta-analysis by Vegter et al. calculated a complete healing rate of 

39.9% vs. a rate of 6.9% for placebo for both studies [214], [215] averaged across all 

studies examined [127]. 
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Table 23: Overview of individual studies on imiquimod 3.75%  

Study Interventions  Single 

AK 

Multiple 

AK 

Field 

cancerization  

Immunosuppression  

Hanke 

2010 [214] 

Imiquimod 3.75% 

cream vs. 

imiquimod 2.5% 

cream vs. 

placebo 

 
X unclear 

 

Swanson 

2010 [215] 

Imiquimod 3.75% 

cream vs. 

imiquimod 2.5% 

cream vs. 

placebo 

 
X unclear 

 

Peris 

2015 [216] 

Imiquimod 3.75% 

cream vs. 

placebo 

 
X unclear 

 

 

Imiquimod 3.75% cream vs. placebo 

Population and study design: Two independent studies were identified that compared 

the efficacy of imiquimod 3.75% versus imiquimod 2.5% and placebo. The first study 

included 490 patients with 9-20 AK in an area greater than 25 cm² on the face or on 

the hairless head. Patients were randomized in a 1:1:1 ratio [214]. The second study 

involved the analysis of 479 patients and had an identical design [215]. In both 

studies, assessment occurred 8 weeks after the second cycle of therapy. 

Intervention: In the first study, patients in the two active treatment arms received 

field-directed treatment daily for 3 weeks, then paused therapy for 3 weeks 

regardless of treatment outcome, and then received daily therapy for an additional 3 

weeks [214]. In contrast, the second study examined daily use in shortened therapy 

cycles of 2 weeks of therapy, 2 weeks of pause, and renewed 2-week therapy; also 

independent of the presence of AK after the first 2-week cycle [215]. 

Results and assessment: The first study reported complete healing rates of 25.0% 

(imiquimod 2.5%) vs. 34% (imiquimod 3.75%) vs. 5.5% (placebo). Partial healing of 

42.7% vs. 53.7% and 12.8%, respectively, and a mean reduction in lesions compared 

with baseline of 66.7% vs. 80% and 23.6%, respectively, were observed. Significant 

differences for both imiquimod concentrations compared with placebo were seen in 

all 3 outcomes (complete and partial healing and for lesion reduction). The two active 

arms showed increased adverse events corresponding to the higher concentration 

(28.2% vs. 44.7% erythema; 23.9% vs. 30.4% erosions; 22.7% vs. 30.4% crusting) [214]. 

Swanson et al. reported comparable complete healing rates of 30.6% (imiquimod 

2.5%) vs. 35.6% (imiquimod 3.75%) and 6.3% (placebo), respectively. Partial healing 

(48.1% vs. 59.4% vs. 22.6%) and mean lesion reduction scores compared with baseline 
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(71.8% vs. 81.8% vs. 25.0%) were also comparable to those with longer cycles of 

therapy. However, local skin reactions were significantly lower (14.4% vs. 25.2% 

erythema; 9.4% vs. 10.7% erosion; 9.4% vs. 13.8% crusting) [215]. With comparable 

efficacy, this justifies the use in the context of twice 2 weeks of therapy with a two-

week therapy break between cycles. 

Another study by Peris et al. [216], examined the data from the work of Swanson et 

al. [215], and Stockfleth et al. 2014 in terms of efficacy and number of lesions 

treated. The study design or interventions are the same as those in Swanson 2010 

[215]. It is a matter of applying the so-called Lmax-concept for the evaluation (Lmax: 

lesion reduction of clinical and subclinical lesions; for this purpose, subclinical AK 

becoming visible under therapy after the first week of therapy and existing clinically 

visible AK are counted to determine the actual total number of all therapeutically 

relevant AK). Second, this analysis divides and compares the patient population into 

patients with ≤ 10 AK (n=162) and with > 10 AK (n=152). This results in a comparable 

mean lesion reduction of Lmax (first week of treatment) vs. 8 weeks after end of 

treatment of 91.5% (≤ 10 AK) vs. 93.0% (> 10 AK). Looking at lesion reduction from 

baseline vs. 8 weeks after end of treatment, 78.9% vs. 82.6% are reported [216]. 

5.6.6 Tirbanibulin  

5.19  Evidence-based recommendation new 2022  

GoR 

B 

Tirbanibulin 1% ointment should be offered for single or multiple actinic 

keratoses, as well as for field cancerization. 

LoE 

2 

[217] 

2: De novo research 

  
Strong consensus 

 

Tirbanibulin (KX2-391) is a dual small molecule inhibitor that inhibits intracellular 

protein tyrosine kinase Src and tubulin polymerization. Increased Src activity has been 

found in both primary tumor growth and metastasis [218]. Because Src is expressed 

more abundantly in AK and it appears to play a role in progression to cSCC (16), the 

efficacy of topical therapy with tirbanibulin in AK has now been investigated. A phase 

II open-label study was initially conducted in the United States in 168 patients with 4–

8 AK on an area of 25 cm2 on the face or scalp. Eight weeks after treatment initiation 

with tirbanibulin 1% ointment, the complete patient-related cure rate (100%) was 

higher in the five-day treatment cohort (n=84) than in the three-day treatment cohort 

(43% versus 32%) [217]. Local skin reactions were mild and mostly included erythema, 

scaling, crusting and swelling that resolved quickly. Side effects occurred infrequently 

and were mostly mild, such as transient itching, tenderness and pain. Based on the 

results of the Phase II study, two identical, multicenter, double-blind, vehicle-

controlled Phase III studies were initiated with the 1% ointment in a total of 702 

patients with AK on the face and scalp, which reaffirmed the efficacy and safety of 

tirbanibulin 1% ointment compared to vehicle (see Tirbanibulin 1% ointment vs. 

placebo). 
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Tirbanibulin is the first clinical Src inhibitor from the class of peptidomimetics. Due to 

its mode of action, namely blocking the substrate-binding site instead of the ATP-

binding site as with previous kinase inhibitors, tirbanibulin is able to inhibit Src 

kinase much more specifically and already at lower concentrations, in contrast to 

multikinase inhibitors [218], this results in fewer off-target effects and therefore a 

more favorable side effect profile. The patient-related cure rates achieved with 

tirbanibulin in the pivotal study are comparable to already approved topicals. As of 

July 16, 2021, tirbanibulin is approved for the topical treatment of non-

hyperkeratotic, non-hypertrophic AK (Olsen Grade I) on the face or scalp in adults 

with an area limit of 25 cm². 

Table 24: Overview of included single studies on tirbanibulin  

Study Interventions Single AK Multiple AK Field 

cancerization 

Immuno-

suppression 

Blauvelt 

2021 [217] 

Tirbanibulin 

1% ointment 

vs. 

placebo 

 
X X 

 

 

Tirbanibulin 1% ointment vs. placebo 

Based on the results of the Phase II study, two identical, multicenter, double-blind, 

vehicle-controlled Phase III studies were initiated with the 1% ointment in a total of 

702 patients with AK on the face and scalp [217]. Participants received tirbanibulin 

ointment 1% or vehicle (1:1) to be self-applied once daily for 5 consecutive days. After 

57 days, complete (100%) as well as partial (≥ 75%) healing rates were significantly 

higher in patients receiving tirbanibulin in both studies (tirbanibulin vs vehicle, 

complete healing rates: 44–54% vs 5–16%; partial healing rates: 68–76% vs 11–16%). 

After 1 year, recurrence occurred in 124 of the 174 tirbanibulin-treated patients who 

previously had complete responses. The most common local reactions to tirbanibulin 

were erythema in 91% of patients and scaling in 82%. Most treatment-related adverse 

events were mild to moderate transient application site pruritus or pain that did not 

require additional treatment. 
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5.7 Photodynamic therapy  

5.20  Evidence-based recommendation modified 2022  

GoR 

B 

Photodynamic therapy with red light illumination using 5-aminolevulinic acid 

(ALA) or its methyl ester (MAL) should be offered for single or multiple actinic 

keratoses and for field cancerization. 

LoE 

1 

[219], [122], [137], [140], [141], [144], [174], [180], [182], [199], [220], [221], [222], [223], [224], [225], 

[226], [227], [228], [229], [230], [231], [232], [233], [234], [235], [236], [237], [238] 

1: De novo research 

  
Strong consensus 

 

5.21  Evidence-based recommendation modified 2022  

GoR 

B 

Photodynamic therapy with natural or simulated daylight with 5-aminolevulinic 

acid (ALA) or its methyl ester (MAL) should be offered for single or multiple 

actinic keratoses, as well as for field cancerization. 

LoE 

1 

[239], [240], [241], [200], [242], [243], [244], [245], [246], [247] 

1: De novo research 

  
Strong consensus 

 

5.7.1 Photodynamic therapy with methyl aminolevulinate  

Methyl aminolevulinate (MAL) in combination with red light has been approved since 

2003 for topical PDT of mild to moderate AK (grade I to II according to Olsen) in 

immunocompetent adults. It is available as a cream (1 g cream contains 160 mg 

methyl (5-amino-4-oxopentanoate) as hydrochloride) and, in the case of conventional 

PDT, is applied to the lesion area (for field cancerization up to approximately 20 cm2) 

after lesion pretreatment (removal of scales and crusts and roughening of the 

surface) with a layer thickness of 1 mm. 

After an exposure time of 3 hours under a light-tight occlusive dressing and wiping 

off excess ointment residues, illumination with red light (continuous wavelength 

spectrum between 570 and 670 nm and a total light dose of 75 J/cm²; alternatively, 

narrow-spectrum light (e.g., by means of LED lights around 630 nm) can be used, 

with adjustment of the light dose (usually 37 J/cm²)). Light sources with a broader 

emission spectrum are also possible, but the evidence here is limited [236]. Due to 

selective porphyrin synthesis in the abnormal keratinocytes of AK, illumination causes 

a localized phototoxic reaction resulting in necrosis and apoptosis. This is a single 

treatment; repeat treatment after 3 months is possible. In contrast, twice weekly 

therapy showed little benefit in thick lesions [235]. One study demonstrated slight 

benefits with field-directed versus primarily lesion-directed application of MAL-PDT in 

a conventional setting [237]. 
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Conventional MAL-PDT has been studied versus placebo or other interventions in 

several RCTs [229], [230], [140], [227], [234], [232]. Here, the study evidence 

highlights evidence for the use of MAL cream for PDT in single and multiple AK, 

predominantly in mild to moderate lesions (grade I-II according to Olsen) [229], [230], 

[234], [232]. Moreover, Kaufmann et al. demonstrated the efficacy of MAL-PDT also 

for AK on the extremities [140]. Similarly, Kohl et al. studied the efficacy of MAL in 

combination with pulsed light ("intensed pulsed light“, IPL) in AK on the back of the 

hands [238]. Dragieva et al. investigated the use of MAL-PDT in immunosuppressed 

transplant recipients [248]. One study compared MAL-PDT with ALA-PDT as field-

directed therapy in a half-scalp trial ("split-scalp“-design) [227]. The evidence for MAL-

PDT in conventional delivery is presented below on an intervention basis. 

Table 25: Overview of included individual studies on MAL-PDT  

Study Interventions  Single 

AK 

Multiple 

AK 

Field 

cancerization  

Immunosuppression  

Pariser 

2008 [234] 

MAL-PDT vs. 

vehicle-PDT 

 

X X 
  

Pariser 

2003 [233] 

MAL-PDT vs. 

vehicle-PDT 

 

X X 
  

Szeimies 

2009 [232] 

MAL-PDT vs. 

vehicle-PDT 

 

X X 
  

Dragieva 

2004 [248] 

MAL-PDT vs. 

vehicle-PDT 

 

 
X unclear X 

Kaufmann 

2008 [140] 

MAL-PDT vs. 

cryosurgery 

 

X X 
  

Morton 

2006 [249] 

MAL-PDT vs. 

cryosurgery 

 

X X 
  

Dirschka 

2012 [230] 

MAL-PDT vs.  

BF-200 ALA-PDT 

vs. 

 

vehicle-PDT 

 

X X 
  



5.7 Photodynamic therapy  

© GGPO | Actinic keratosis and squamous cell carcinoma of the skin | Long version - 2.0 | December 2022 

114 

Study Interventions  Single 

AK 

Multiple 

AK 

Field 

cancerization  

Immunosuppression  

Dirschka 

2013* [229] 

MAL-PDT vs.  

BF-200 ALA-PDT 

vs.  

 

 

vehicle-PDT  

 

 

 

X X 
  

Moloney 

2007 [227] 

MAL-PDT vs. 

20% ALA-PDT 

 

X X unclear 
 

Zane 

2014 [174] 

MAL-PDT vs. 

diclofenac sodium 

3% gel 

 

X X 
  

Zane 

2016 [199] 

MAL-PDT vs. 

IMB 0.015% gel 

 

 
X X 

 

Cabbage 

2016 [238] 

MAL-PDT with IPL 

vs. 

vehicle-PDT with 

IPL 

 

X 
   

Seubring 

2016 [237] 

MAL-PDT lesion-

directed vs. 

MAL-PDT field-

directed 

 

X X X 
 

Tarstedt 

2005 [235] 

MAL-PDT once vs. 

MAL-PDT twice 

with interval 1 

week 

 

X X 
  

von Felbert 

2010 [236] 

MAL-PDT irradiated 

with broadband 

spectrum (580-

1400 nm) vs. 

MAL-PDT irradiated 

 
X X 

 



5.7 Photodynamic therapy  

© GGPO | Actinic keratosis and squamous cell carcinoma of the skin | Long version - 2.0 | December 2022 

115 

Study Interventions  Single 

AK 

Multiple 

AK 

Field 

cancerization  

Immunosuppression  

with narrow 

spectrum (590-660 

nm) 

 

each ± spray-

cooling 

 

Jansen 

2019 [177] 

5-FU 5% cream vs. 

IMB 0.015% gel vs. 

imiquimod 5% 

cream vs. 

MAL-PDT 

 
X X 

 

Miola 

2018 [250] 

MAL-PDT vs. 

colchicine 0.5% 

cream 

X X 
  

* Follow-up study by Szeimies 2010 and Dirschka 2012; abbreviations: IMB=ingenol mebutate, IPL=intense-

pulsed light. 

 

MAL-PDT vs. placebo (immunocompetent) 

Population and study design: Several independent studies were found comparing 

MAL-PDT versus placebo [234], [233], [232]. They studied 100 [234] or 80 [233] 

patients with 4-10 lesions on face or hairless scalp. Non-pigmented, non-

hyperkeratotic grade I and II AK according to the Olsen classification were included. 

The study design was inter-individual and double-blind in both cases. Another study 

included 115 patients with identical parameters [232]. 

Interventions: Patients were randomized 1:1 to MAL-PDT or vehicle (placebo). After 3 

hours of incubation, LED light was used to illuminate and treatment was repeated 

after 1 week [234], [233], [232]. 

Results: After 3 months, the complete lesion response rate was recorded. This was 

86.2% (MAL) vs. 52.2% (placebo) [234] and 83.3% vs. 28.7% [232]. The high 

proportion of placebo healing rate in the Pariser et al. study was explained by lesion 

pretreatment. On a patient basis, 59.2% vs. 14.9% healed in the Pariser et al. study 

and 68.4% vs. 6.9% in the Szeimies et al. study. Main side effects in both studies were 

pain, erythema, and burning in the active groups. 

MAL-PDT vs. placebo (immunosuppressed) 

Population and study design: A prospective, monocentric, randomized, double-blind, 

placebo-controlled intraindividual comparative study was conducted in 17 organ 
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transplant patients under chronic immunosuppression (129 mild to moderate AK) 

[248]. 

Interventions: Two lesion-bearing areas received two PDTs one week apart with white 

light (75 J/cm²). One area was treated with MAL, the other with placebo cream. 

Results: The complete lesion-related response rate was evaluated 16 weeks after the 

second treatment; it was 90.3% for the MAL site and 0% for the placebo site. Side 

effects were not precisely quantified. However, pain, erythema, edema and crusts 

were more pronounced in the verum region [248]. For evidence-based 

recommendations on MAL-PDT in immunosuppressed individuals, see Chapter 5.8. 

MAL-PDT vs. cryosurgery 

For more detailed information comparing these interventions, see Chapter 5.5.1. 

MAL-PDT vs. ALA-PDT 

Population and study design: One study examined these interventions for mild to 

moderate AK of the face and capillitium in a three-arm, interindividual design [230]. 

This was a multicenter, randomized, investigator-blinded, placebo-controlled trial of 

BF-200 ALA-containing gel (7.8%) vs MAL (16%) vs placebo. Illuminations could be 

either red light from LED lights or broad spectrum lamps [230]. Another monocentric 

study compared the efficacy of an ALA-PDT with that of a MAL-PDT in a field-directed 

approach, double-blind in a half-side trial ("split-scalp“ design) [227]. 

Interventions: Randomization was 3:3:1 to MAL-PDT, ALA-PDT, or ALA vehicle 

(placebo) [230]. 1:1 comparison intraindividually in the study by Moloney et al. [227]. 

Results: In the study by Dirschka et al., clinical complete healing of AK on a per 

patient basis at 3 months was 78.2% for BF-200 ALA vs. 17.1% placebo (p<0.0001) 

and 64.2% for MAL (p<0.05). Healing rates on the face or forehead were better than 

on the capillitium for both sensitizers. Statistically relevant differences in cosmetic 

outcome, incidence of side effects and mean pain score (VAS) were not evident 

between the two sensitizers [230]. At 12 months, the overall healing rate for BF-200 

ALA was 47% (although further inclusion of a placebo-controlled comparator in this 

evaluation), and that for MAL was 36% [229]. In the subgroup analysis at 12 months, 

the healing rate using the LED lighting systems was significantly better than for the 

broad spectrum lamps 60.3% vs. 56.3% for BF-200 ALA and 59.3 vs. 50.7 for MAL 

[230]. Moloney et al. achieved complete healing of treated AK fields with ALA in 40% 

of cases (MAL 46.7%). The mean reduction in the number of AK from baseline was 6.2 

for ALA vs. 5.6 for MAL (no statistically significant difference) [227]. 

MAL-PDT vs. diclofenac sodium 3% gel 

Population and study design: Zane et al. conducted an open-label, monocentric, 

randomized trial comparing these interventions in 200 patients with a total of 1,674 

lesions. There were 58 women in this cohort, and the age range was 42-93 years. 

Patients had at least 5 AK of all grades on the face or hairless scalp and signs of 

actinic damage [174]. 

Intervention: Interindividual randomization was 1:1 to either MAL-PDT in a standard 

conventional manner (MAL cream 160 mg/g, 3 hours incubation, illumination with 

red light at a dose of 37 J/cm²) or treatment with diclofenac sodium 3% in hyaluronic 
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acid 2.5% gel twice daily for 90 days. In case of insufficient success, MAL-PDT could 

be repeated once after 3 months. 

Results: After 3 months, 68% of patients treated with MAL-PDT but only 27% of those 

treated with diclofenac sodium 3% in hyaluronic acid 2.5% gel showed complete 

response of all AK. Lesion-related healing rates were 85.9% (MAL-PDT) and 51.8% 

(diclofenac sodium 3% in hyaluronic acid 2.5% gel). The cosmetic outcome was also 

judged to be significantly better for MAL-PDT compared to diclofenac sodium 3% in 

hyaluronic acid 2.5% gel by both the respective investigator and the patients 

themselves. However, the study was not blinded. Subjective patient satisfaction was 

also better with treatment with MAL-PDT. Here, 59% of all patients rated the outcome 

of the intervention as excellent in contrast to only 6% under diclofenac sodium 3% in 

hyaluronic acid 2.5% gel. Interestingly, this study also compared the cost-

effectiveness of the two therapies. Again, advantages were seen for MAL-PDT, which 

achieved a complete response at a lower cost than diclofenac sodium 3% in hyaluronic 

acid 2.5% gel [174]. 

Assessment: Because of the open study design, there may be bias from the patient 

satisfaction and cosmetic outcome endpoints. There were also differences in lesion 

pretreatment between the two study arms (see evidence tables). In addition, there is a 

high potential for bias due to the high proportion of hyperkeratotic AK 

(moderate/thick) and sequential PDT therapy preceded by curettage for 

scaling/crusting. Therefore, the study was downgraded to evidence level 3. 

MAL-PDT vs. ingenol mebutate 0.015% gel 

One study was identified [199]. For comparison of these interventions, see Chapter 

5.6.4. 

MAL-PDT vs. colchicine 0.5% cream 

Miola et al. studied MAL-red light PDT versus colchicine 0.5% cream in 36 patients 

with AK on the forearms [250]. The two interventions were randomized 1:1 in 

intraindividual comparison. The patient-related complete healing rate was 17% 

(colchicine) versus 19% (MAL-PDT), and the partial healing rate was 44% versus 67%. 

The lesion-related healing rate was 45% for colchicine and 40% for MAL-PDT. Side 

effects were at a similar incidence in both arms. The low healing rates in this study 

demonstrate that AK is more difficult to treat on the forearms than on the face or 

capillitium. Both interventions were similar in terms of efficacy endpoints, but 

colchicine is not approved as a topical treatment for AK. 

MAL-PDT vs. 5-fluorouracil 5% cream vs. imiquimod 5% cream vs. ingenol 

mebutate 0.015% gel 

For a comparison of this intervention, see Chapter 5.6.2.1 [177]. 

5.7.2 Photodynamic therapy with 5-aminolevulinate  

The principle of PDT is based on the application of light-sensitizing substances. 

These photosensitizers accumulate selectively in the diseased epidermis in atypical 

keratinocytes and are activated by illumination with light of suitable wavelength. In 

this process, photochemical and photophysical processes generate reactive oxygen 

species (ROS), which lead to cell damage and cell death of precancerous changes. In 

the therapy of AK, the external application of ALA or its methyl ester MAL has become 
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established. ALA is a precursor (prodrug) of endogenous heme synthesis, which is 

converted in the skin to the actually active photoactive porphyrins such as 

protoporphyrin IX. 

Classical formulations of ALA in creams, gels, solutions or ointments are not very 

stable and are rapidly degraded in the microenvironment of the skin. In addition, ALA 

is somewhat more hydrophilic than MAL and therefore has relatively poorer 

penetration properties, especially in thicker, hyperkeratotic lesions. Nevertheless, 

several studies showed good efficacy of conventional 20% ALA formulations 

compared to placebo [222], [223], [224], [225], [226]. In the USA, a 20% ALA solution 

in combination with blue light illumination is approved. In Germany, however, 

conventional ALA mixtures are available only as individual formulations or 

extemporaneous preparations (R007). Typical protocols here include exposure times 

of 3-4 hours under occlusion with an opaque dressing followed by illumination by red 

light. 

Our literature search revealed two papers that investigated the influence of different 

illumination parameters on efficacy and side effects such as pain. In a study of 88 

Caucasian patients, different sources of red light were evaluated after application of a 

20% ALA gel. After 5 hours, the gel was removed and followed by irradiation with 

either a broadband spectrum water cuvette (595-1400 nm) at a dose of 350 J/cm² for 

30 minutes or an incoherent halogen light source (600-720 nm) at a dose of 100 

J/cm² for 10-11 minutes. Both groups showed similar complete response rates of 79-

97%. However, illumination with the broadband spectrum was found to be less painful 

[221]. Similarly, another paper reported that painfulness was related to illumination 

intensity and increased at higher fluence rates up to 75 mW/cm² [220], . 

Since 2012, a nanoemulsion equivalent to a 10% ALA preparation has been available 

(BF-200 ALA). A network meta-analysis has shown this formulation of ALA to be 

effective in mild to moderate AK with complete healing rates per patient around 

75.8% (95% CI: 55.4–96.2%) vs. 6.9% (95% CI: 5.5-8.3%) with placebo [127]. BF-200 

ALA is approved for the treatment of mild to moderate AK and field cancer on the 

face or scalp and on the trunk, extremities, and neck. The approval extension for ALA 

nanoemulsion in extrafacial localization is based on a phase III study in 50 patients in 

which the patient-related complete healing rate was 67.3% vs. 12.2% with placebo 

(p<0.0001) [251] There are also data for the conventional 20% ALA formulation in 

combination with blue light illumination from an RCT with 269 patients. Here, the 

patient-related complete healing rate at 12 weeks was 31% versus 13% with placebo 

(p<0.0001) [252]. A network meta-analysis synthesizing the effectiveness of 

interventions for AK localized outside the head and neck area showed patient-related 

complete healing rates for MAL-PDT between 19-100% and for ALA-PDT between 0–

67% compared to 0–12% for vehicle [129]. Lesion-related healing rates were 70–85% 

for ALA-PDT and 33% for MAL-PDT compared with 33% for placebo. Partial healing 

rates (≥ 75%) were 67–100% for MAL-PDT, 27–51% for ALA-PDT, and 7S% for vehicle. 

In 2020, PDT with BF-200 ALA received an extension of approval for the treatment of 

AK localized outside the head and neck region [253]. This study was not identified in 

the systematic literature search. 

ALA is applied to the area of the lesion or whole carcinomatized fields of up to 20 

cm2  with a film thickness of 1 mm, incubated for 3 hours under an opaque dressing, 

and then illuminated. Here, red light sources with a narrow spectrum at 630 nm at a 

dose of 37 J/cm² are preferable, as higher patient- and lesion-related response rates 

(84.8-90.9% and 93.6-96.3%, respectively) were consistently achieved in the relevant 
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studies than with broader spectra [229], [230], [231], [228]. Although much of the 

response persisted even after 6 and 12 months of follow-up, one should monitor the 

success of therapy after 3 months and repeat a cycle of therapy if lesions are still 

persistent. After 12 months, the recurrence rate for PDT with BF-200 ALA was 22% 

[229]. 

A self-adhesive patch with ALA is available for lesion-directed therapy of single mild 

to moderate AK. It measures 4 cm² and contains 8 mg of the active ingredient. An 

incubation time of 4 hours prevailed over shorter application times in a multicenter, 

randomized study in 149 participants with single lesions (3-4 per patient, 530 total). 

The percentage of patients with complete healing here was 74%. Also lesion-wise, 86% 

of all treated AK showed complete healing [254]. In terms of effectiveness in mild to 

moderate lesions, the patch also showed slight advantages over cryosurgery, lasting 

up to 12 months after therapy [219], [255]. Up to six patches can be applied per 

session, which are left in place for 4 hours and then irradiated with a narrow-band 

light source with a spectrum of approximately 630 nm (red light) and a dose of 37 

J/cm². Local side effects such as redness, burning and itching occur in almost all 

cases. In addition, headaches have been reported more frequently with this therapy 

[254], [219]. Hypopigmentation was observed significantly less frequently than under 

cryosurgery [219]. An advantage of this procedure is the standardization of the 

procedure and the reduction of possible sources of error in the application of the 

photosensitizer. 

No RCT were identified in which ALA-PDT were explicitly studied in 

immunocompromised patients. The individual studies on which the above 

recommendations are based are briefly described below. 

Table 26: Overview of included individual studies on ALA-PDT  

Study Interventions  Single 

AK 

Multiple 

AK 

Field 

cancerization  

Immunosuppression  

Szeimies 

2010 [228] 

BF-200 ALA-

PDT vs. 

vehicle-PDT 

X X 
  

Dirschka 

2012 [230] 

BF-200 ALA-

PDT vs. 

MAL-PDT vs. 

vehicle-PDT 

X X 
  

Dirschka 

2013* [229] 

BF-200 ALA-

PDT vs. 

MAL-PDT vs. 

 

 

vehicle-PDT 

X X 
  

Reinhold 

2016 [231] 

BF-200 ALA-

PDT vs. 

vehicle-PDT 

X X X 
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Study Interventions  Single 

AK 

Multiple 

AK 

Field 

cancerization  

Immunosuppression  

Moloney 

2007 [227] 

20% ALA-PDT 

vs. 

MAL-PDT 

 

X X unclear 
 

Jeffes 

2001 [222] 

20% ALA-PDT 

vs. 

vehicle-PDT 

 

(each 

randomized 

to blue light 

at 2, 5, 10 

J/cm²) 

X X 
  

Pariser 

2016 [223] 

20% ALA-PDT 

field-directed 

1h incubated 

vs. 

20% ALA-PDT 

field-directed 

2h incubated 

vs. 

 

20% ALA-PDT 

field-directed 

3hincubated 

vs. 

 

20% ALA-PDT 

lesion-

directed 2h 

incubated vs. 

 

vehicle-PDT 

 
X X 

 

Piacquadio 

2004 [224] 

20% ALA-PDT 

vs. 

vehicle-PDT 

X X X 
 

Schmieder 

2012 [225] 

20% ALA-PDT 

with 

occlusion vs. 

20% ALA-PDT 

without 

occlusion vs 

X X 
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Study Interventions  Single 

AK 

Multiple 

AK 

Field 

cancerization  

Immunosuppression  

 

vehicle-PDT 

with 

occlusion vs. 

 

vehicle-PDT 

without 

occlusion 

Taub 

2011 [226] 

20% ALA-PDT 

2 cycles vs. 

vehicle-PDT 2 

cycles 

X X 
  

Holzer 

2016 [144] 

20% ALA-PDT 

vs. 

trichloroacetic 

acid 

X X X 
 

Smith 

2003 [182] 

20% ALA-PDT 

(blue light) vs. 

20% ALA-PDT 

(pulsed dye 

laser 595 nm) 

vs. 

 

5-FU 0.5% 

cream 

unclear unclear unclear unclear 

Brian Jiang 

2020 [252] 

20% ALA-PDT 

(blue light) vs. 

placebo 

X X 
  

Hauschild 

2009 [219] 

ALA patch 

incubated for 

4 h vs. ALA 

patch 

incubated for 

2 hvs. 

 

ALA patch 

incubated for 

1.5 h vs. ALA 

patch 

incubated for 

X 
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Study Interventions  Single 

AK 

Multiple 

AK 

Field 

cancerization  

Immunosuppression  

 

0.5 h 

Giehl 

2014 [221] 

20% ALA-PDT 

irradiated 

with 

broadband 

spectrum 

(595-1400 

nm) vs. 

20% ALA-PDT 

irradiated 

with 

incoherent 

light source 

(600-720 nm) 

unclear unclear unclear 
 

Apalla 

2011 [220] 

20% ALA-PDT 

25 mW/cm² 

vs. 

20% ALA-PDT 

50 mW/cm² 

vs. 

 

20% ALA-PDT 

75 mW/cm² 

X X 
 
unclear 

* Follow-up study by Szeimies 2010 and Dirschka 2012 

 

PDT with 5-ALA nanoemulsion (BF-200 ALA) vs. placebo 

Szeimies et al. evaluated BF-200 ALA-PDT versus vehicle-PDT in a multicenter, 

randomized, double-blind, placebo-controlled, two-arm study [228]. 122 patients 

(105 men, 17 women) with a mean age of 71 years (age range 57-85 years) with 4-8 

mild to moderate lesions were randomized 2:1 to therapy with BF-200 ALA-PDT (81 

participants) or vehicle-PDT (41 participants). Three hours after gel application, 

lesions were irradiated. To represent clinical practice within Europe, two different 

light sources were used: first, a narrow-spectrum source with an emission spectrum 

between 590 and 670 nm and a recommended light dose of 37 J/cm², and second, an 

incoherent broad-spectrum source with emissions between 580 and 1400 nm at a 

light dose of 170 J/cm². The light sources varied depending on the participating 

study center and were not randomized. If necessary, a PDT cycle was allowed to be 

repeated 12 weeks after the first therapy. Already after the first treatment BF-200 

ALA-PDT was significantly superior to vehicle PDT (49% vs. 11%). Overall, the complete 

cure rate after one or two cycles of therapy was 64% vs. 11% on a patient-by-patient 

basis. The difference was highly statistically significant. Lesion-wise, the proportion of 
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completely healed AK was 81% in the ALA-PDT group and 22% in the vehicle-PDT 

group after both cycles of therapy. Interestingly, patient- and lesion-related healing 

rates were consistently higher for narrow-spectrum source illumination than for 

broad-spectrum source illumination. In 49% of participants in the intervention group 

and in 27% of the control group, the overall cosmetic result was rated as very good or 

good by the investigator. However, it was classified as unsatisfactory in 22% in the 

control group, compared with only 4% in the ALA-PDT group. In addition, skin quality 

improved in the BF-200 ALA-PDT group in terms of roughness, dryness, scaling, and 

hyperpigmentation. No side effects occurred solely as a result of the application of 

the gel before illumination. Local side effects such as pain, itching or burning during 

and after illumination were more frequent in patients irradiated with narrow spectrum 

[228]. 

Dirschka et al. conducted a multicenter, randomized, placebo-controlled, investigator-

blinded phase III study of 570 patients with 4-8 mild-to-moderate AK (Olsen grade I or 

II) on the face and hairless scalp [230]. 84% of participants were male, and the median 

age was 71.0 years (range 39-87 years). Participants were randomized in a 3:3:1 ratio 

to BF-200 ALA-PDT (n=248), MAL-PDT (n=247) and placebo-PDT (n=76) arms. 

Illumination was provided by several different light sources. A follow-up study 

summarized the results from two randomized trials with a total of 663 patients (104 

women, age range: 39-87 years), one of which included the population originally 

described by Dirschka et al. [229]. The proportion of patients with completely healed 

lesions was significantly superior to the vehicle group after three months in the BF-

200 ALA-PDT group (78.2% vs. 17.1%; p<0.0001). Treatment of lesions on the face 

and forehead was more effective than on the hairless scalp. The percentage of 

completely healed lesions at three months was also higher after treatment with BF-

200 ALA-PDT than under vehicle, with a rate of 90.4%, although relatively good 

results were also observed (37.1%). Similarly, the cosmetic outcome was better after 

treatment with BF-200 ALA-PDT. In 43.1% of cases, BF-200 ALA-PDT was rated as "very 

good/good“, compared with 36.4% of cases with vehicle-PDT. Side effects occurred 

more frequently in the BF-200 ALA group (96.4%) than in the placebo group (72.4%) in 

the study. Redness (78.2%), burning (85.9%), and pain (69.4%) were reported most 

frequently and were also the most severe. After a follow-up of 12 months, 47% of 

patients remained with complete healing and no recurrence. However, the cosmetic 

outcome was rated similarly in both groups at the time points. At 6 months, it was 

39.7% ("very good“) and 43.1% ("good“) for BF-200 ALA-PDT and 34.8% ("very good“) 

and 44.1% ("good“) for vehicle, respectively. After 12 months, values of 38.9% ("very 

good“) and 45.0% ("good“) were still observed for BF-200 ALA-PDT and for 32.8% 

("very good“) and 46.9% ("good“) for vehicle, respectively. 

Reinhold et al. investigated the efficacy, safety as well as the cosmetic outcome of BF-

200 ALA-PDT in a multicenter, randomized, double-blind, placebo-controlled phase III 

study using a red light lamp of a wavelength of 635 nm and a light dose of 37 J/cm² 

[231], . The photosensitizer was applied field-directed to an area of approximately 20 

cm². A total of 94 patients with 4-8 mild to moderate lesions on the face and/or scalp 

participated. Of these, 87 patients (79 men, 8 women) with a mean age of 71.6 years 

(standard deviation 6.4 years) were randomized: 55 to the BF-200 ALA-PDT group and 

32 to the vehicle-PDT group. If lesions persisted three months after initial therapy, 

PDT was repeated once. Overall, treatment with ALA-PDT was significantly superior to 

treatment with vehicle. After two cycles of PDT, the complete response rate was 91% 

in the active compared to 22% in the control group (p<0.0001). The proportion of 

patients with at least 75% healed lesions was also significantly significantly higher in 
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the active group (94% vs. 25%; p<0.0001). In terms of lesions, 94.3% of all treated AK 

healed completely in the BF-200 ALA-PDT group, but this number was only 32.9% in 

the control arm (p<0.0001). A higher response of lesions treated with active therapy 

was also confirmed histopathologically (78% vs. 22%; p<0.0001). Side effects occurred 

in all patients in the BF-200 ALA-PDT group (100%) and in only 69% in the vehicle-PDT 

group. The most commonly reported side effects included pain at the application site 

(96.4% and 50.0%, respectively), skin redness, and itching. Side effects were 

described as mild to moderate in intensity. On average, pain was reported as 

significantly more severe in the active than in the vehicle group, during both the first 

and second treatments (mean BF-200 ALA VAS score: 1st treatment 5.5, 2nd 

treatment 5.8; vehicle group: 1st treatment 0.9, 2nd treatment 0.3). This difference 

was not statistically significant. The overall cosmetic result of BF-200 ALA-PDT was 

rated as "very good“ in 59% of cases and "good“ in 31%. This was also reflected in the 

subjective satisfaction of the participants, as 91% in the BF-200 ALA-PDT group were 

"very satisfied“ or "satisfied“ (45% for vehicle PDT) [231]. 

ALA-PDT vs MAL-PDT 

Study design and population: Three studies (including one follow-up study) compared 

the efficacy and safety of 5-ALA-PDT with MAL-PDT. Dirschka et al. conducted a 

multicenter, randomized, placebo-controlled, investigator-blinded phase 3 study of 

570 patients with 4-8 mild-to-moderate AK on the face and hairless scalp. 84% of 

patients were male, and the median age was 71.0 years (range, 39-87 years). Patients 

were randomized in a 3:3:1 ratio to BF-200 ALA-PDT (N=248), MAL-PDT (N=247), or 

vehicle-PDT (N=76) [230]. The follow-up study pooled results from two randomized 

trials with a total of 663 patients (104 women, age range: 39-87 years), one of which 

included the population originally described by Dirschka et al. [229]. A randomized, 

double-blind, intraindividual, monocentric study by Moloney et al. examined 16 men 

with a mean age of 71 years (age range: 59-87 years). Multiple lesions of all grades 

including hyperkeratotic AK were included. The two treatment fields per patient were 

randomized to either MAL-PDT or ALA-PDT therapy [227]. 

Intervention: In the studies by Dirschka et al., patients were randomized to BF-200 

ALA gel (7.8%), MAL cream (160 mg/g), or vehicle gel followed by illumination by 

various light sources (narrow spectrum around 630 nm with 37 J/cm², broad 

spectrum between 580-1400 nm with 170 J/cm², spectrum 600-750 nm with 100 

J/cm²) [229], [230]. In the study by Moloney et al., randomization was to application 

of MAL for 3 hours or a 20% ALA cream for 5 hours followed by illumination of a light 

source with 580-740 nm at a dose of 50 J/cm² [227]. 

Results and assessment: In Dirschka et al. the percentage of patients with completely 

healed lesions at 3 months in the BF-200-ALA group was significantly superior to the 

MAL group (78.2% vs. 64.2%; p<0.05). At 12-month follow-up, this proportion was 

also higher for BF-200 ALA (BF-200 ALA: 47%, MAL-PDT: 36%). Both treatments were 

each more effective for lesions on the face and forehead than on the scalp. The 

percentage of healed lesions at three months was also higher after treatment with BF-

200 ALA than with MAL (71%-83.2%), with a rate of 87%-90.4%. In the study by 

Moloney et al., the percentage of completely healed treatment fields was 40% with 

ALA-PDT and 46.7% with MAL-PDT. The mean reduction of lesions here was higher in 

the ALA-PDT group (6.2±1.9 vs. 5.6±3.2 for MAL-PDT). However, the difference was 

not statistically significant. The overall cosmetic outcome of treatment with MAL-PDT 

was rated as "very good/good“ in 45.2% and with BF-200 ALA-PDT as "very 

good/good“ in 43.1%. After a follow-up of 6 months, it was again rated similarly in 
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both groups (ALA-PDT: 39.7%-43.1%, MAL-PDT: 42.6%). Side effects occurred more 

frequently in the MAL-PDT group (98.0%) than in the BF-200 ALA-PDT group (96.4%) in 

the study by Dirschka et al. Redness, burning, and pain were reported most 

frequently and were also the most severe. In the study by Moloney et al., only mild 

redness and erosion occurred in 2 patients. Pain (measured by VAS scale) occurred 

less frequently in the MAL-PDT group (4.0±3.58) than in the BF-200 ALA-PDT group 

(4.8±3.61) in the studies by Dirschka et al. This difference was not statistically 

significant. These results were confirmed in the study by Moloney et al., in which 

mean VAS score at 12 minutes was 3.9 in the ALA-PDT group and 2.2 in the MAL-PDT 

group. The difference was statistically significant. Participants felt discomfort for a 

longer time when treated with ALA-PDT, and two-thirds preferred treatment with MAL-

PDT. 

PDT with conventional 5-ALA formulation vs. placebo 

A 20% ALA formulation is not approved in Germany, unlike in the USA (Levulan 

Kerastick®). Illumination with blue light is also not recommended. Nevertheless, the 

following studies are discussed for the sake of completeness. 

Jeffes et al. conducted a multicenter, randomized, single-blinded (investigator-

blinded) vehicle-controlled, intraindividual study of 36 patients (30 men, 6 women; 

mean age 68.8 years, range 38-100 years) to evaluate the safety and efficacy of 20% 

ALA PDT at various doses of blue light (2, 5, and 10 J/cm²) in the treatment of single 

or multiple AK on the face and scalp (minimum 4) [222]. In each patient, two lesions 

were treated with vehicle and two other lesions were treated with 20% ALA. The 

incubation period was 14 to 18 hours. Subsequently, all lesions in a patient were 

irradiated with the same dose randomized per patient. After 8 weeks, the rate of 

completely healed lesions was significantly higher for ALA-PDT than for vehicle-PDT 

(66% vs. 17%; p<0.001). It continued to increase significantly to 85% for active therapy 

at 16 weeks, whereas it dropped to 6% for vehicle. However, there was no difference 

in the rate of at least 50% healed lesions (17% for both treatments at 8 weeks). After 

16 weeks, it was only 6% for ALA-PDT-treated lesions. In 46% of the study population, 

both ALA-PDT-treated lesions were completely healed after 8 weeks (vehicle-PDT 6%). 

Regarding randomized light doses, treatment with the highest dose of 10 J/cm² was 

found to be most effective. Under this, 88% of all treated lesions showed a complete 

response after 8 weeks. The dose of 5 J/cm² performed second best, with a complete 

response rate of 62%. In general, thin (grade I) lesions responded better to therapy 

than thicker (grade II) lesions. Burning and stinging during PDT were significantly 

more common for 20% ALA than for vehicle (89% vs 3%), with burning reported as 

severe in 18% of treated patients. Furthermore, pain (43%) and itching (39%) were 

more common in active therapy [222]. 

The randomized, vehicle-controlled, investigator-blinded, multicenter study by Pariser 

et al. compared the effect of a short incubation period of ALA-PDT with vehicle in the 

treatment of AK on the face and scalp [223]. For this, a total of 236 participants (211 

men, 23 women; mean age: 68 years, range 40-88 years) with 6-20 Olsen grade 1-2 

lesions on the face or scalp were randomized interindividually to 5 different 

treatment arms: large area application of 20% ALA for 1, 2 or 3 hours followed by 

illumination with blue light (n=47, n=48, n=47), spot application of 20% ALA for 2 

hours followed by illumination with blue light (n=46) or application of vehicle 

followed by illumination with blue light (n=46). The majority of patients had 

Fitzpatrick skin type II or III (44% and 43%, respectively), with 6% each having skin 

type I. Overall, the ALA-PDT groups performed significantly better in healing AK 
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compared with the vehicle group. The median rate of completely healed lesions in the 

active treatment arms (large-area application and 1, 2, or 3 hours of incubation, and 

spot application and 2 hours of incubation) was significantly superior to the vehicle-

PDT group at 12 weeks (ALA-PDT: 68-79%, vehicle-PDT: 7%). In each case, the highest 

median rate of completely healed lesions was achieved by the ALA-PDT group with 3 

hours of incubation and the group with 2 hours of incubation and spot application, 

respectively (57.1%±37.0 and 57.1%±43.8). The 2-hour incubation group showed a 

median reduction of 52.5%±37.2, with 1-hour incubation 35.7%±42.0, and the vehicle 

group 5.7%±33.5. Likewise, rates of patients with completely healed lesions at 12 

weeks were significantly higher in the intervention groups than in the vehicle PDT 

group (ALA PDT group: 17%-30%, vehicle PDT group: 2%; p=0.0041). Here, the longest 

incubation time of 3 hours achieved the highest complete response rate of 17%, the 

group with an incubation time of 2 hours had a rate of 14.6%, with one-hour 

incubation time only 6.4% remained, and the group with punctual application and 2 

hours incubation time 8.7% compared to 0% with vehicle. Regarding the rate of 

patients with at least 75% of lesions completely healed, a similar trend of increasing 

efficacy with longer incubation time could be observed in each cohort: 31.9% (3 

hours), 27.1% (2 hours), 21.3% (1 hour), 28.3% (spot and 2 hours) and 2.2% (vehicle). 

The differences were significant in each case to the vehicle group. 79% of all patients 

in the ALA-PDT groups rated the treatment outcome as satisfactory, whereas only 35% 

in the vehicle group. Regarding tolerability, 63.8% of patients with 1-hour incubation, 

79.2% with 2-hour incubation, 78.7% with 3-hour incubation, and 58.2% with 2-hour 

incubation and spot application rated stinging and burning during treatment as 

moderate or severe. The incidence of skin redness increased in all treatment groups 

shortly after illumination compared with baseline measurements but was more severe 

in the ALA groups than in the vehicle group. The increase was highest in the 3-hour 

incubation group (61.7%), followed by the 2-hour incubation group (58.3%). In the 1-

hour incubation group, 38.3% of patients had skin redness, compared with 41.3% in 

the 2-hour incubation and spot application group and 6.5% in the vehicle group. The 

incidence of edema was highest in patients with the longer incubation times. All 

participants in the intervention groups showed an increase in skin scaling and skin 

dryness at a visit between 24 and 48 hours after initial treatment compared with 

baseline. The evidence level of the study was downgraded to 3 because of 

ambiguities in randomization. 

Piacquadio et al. reported the results of two identical phase III studies within one 

publication [224]. These were two multicenter, randomized, placebo-controlled, 

investigator-blinded trials in a parallel-group design with 243 patients (203 men and 

40 women aged 34-89 years). Inclusion criteria were 4-15 discrete AK on the face or 

hairless scalp. Overall, participants were randomized to lesion-directed application of 

20% ALA (n=181) or vehicle (n=62). This was followed by illumination with blue light 

within 14 to 18 hours. Treatment with ALA-PDT was significantly more effective and 

superior to the vehicle group in terms of efficacy. 66% of participants in the ALA-PDT 

group had completely healed lesions after 8 weeks (complete response). In the 

vehicle group, only 11% had completely healed AK. After another month, the rate of 

patients with completely healed lesions still increased to 89% in the intervention 

group and decreased to 13% in the vehicle group. Also, at 8 weeks, 77% of patients in 

the intervention group and 18% in the vehicle group had at least 75% healed lesions; 

at 12 weeks, the rate increased to 89% in the ALA-PDT group and decreased to 13% in 

the vehicle group. Lesion-wise, 83% of AK were completely healed at 8 weeks in the 

active group, and as many as 91% at 12 weeks. In the vehicle group, however, only 

31% of lesions had healed after 8 weeks and 25% after 12 weeks. A total of 113 
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adverse events were observed, of which 92% were classified as mild or moderate. The 

most common side effects included skin redness and edema at the treated sites and 

stinging and burning during illumination. In addition, crusting (49%), itching (30%), 

and scaling (31%) were reported. 6.6% of patients in the intervention group and 3.2% 

in the vehicle group reported headache, 5.0% and 1.6%, respectively, reported injury 

in the treatment area, and 1.7% in the ALA-PDT group reported hypertension and 

hypertension. The evidence level of the study was downgraded to 3 because of 

ambiguities in blinding. 

Schmieder at al. compared 20% ALA-PDT with vehicle-PDT with blue light illumination 

in a multicenter, randomized, investigator-blinded, vehicle-controlled phase II trial 

[225]. As a special feature, they investigated whether occlusion improved treatment 

efficacy. Seventy patients with at least 4 AK on the upper extremities (hands, arms), 

including 45 men and 25 women with a mean age of 64 years (range 44-83 years), 

participated in the study. Each patient was randomized to treatment with either ALA 

or vehicle (interindividual). Then, the left and right arms were each randomized to 

occlusive or non-occlusive application of the assigned substances (intraindividual). 

The intervention consisted of application of 20% ALA hydrochloride or vehicle to the 

dorsum of the hand or dorsal forearms, respectively, for 3 hours, followed by 

illumination with blue light. If lesions persisted after 8 weeks, treatment was 

repeated. Treatment with ALA-PDT generally achieved significantly better results with 

respect to all end points compared with vehicle-PDT. In the additional comparison of 

occlusive vs. non-occlusive treatment, the former was again significantly more 

effective. The proportion of patients with completely healed lesions at 12 weeks was 

34.3% for ALA-PDT with occlusion and only 20.0% without occlusion compared with 

0% and 2.9%, respectively, for vehicle. The proportion of participants with at least 75% 

of lesions healed also showed a very similar trend (ALA-PDT with occlusion 60% and 

without occlusion 42.9%; vehicle-PDT with occlusion 8.6% and without occlusion 

5.7%). The median lesion reduction rate was consistently higher in patients treated 

with ALA-PDT than with vehicle-PDT. Again, there were slight benefits after occlusion 

of ALA (88.7% vs. 70% without occlusion). Subjectively, participants were also satisfied 

with ALA-PDT in occlusion; 83% here rated the improvement in treated AK as 

moderate or excellent. Side effects occurred in all treatment arms. Skin redness 

increased in both groups after blue light treatment, but more markedly in patients 

treated with ALA-PDT (100% vs. 88.6%). Scaling and dry skin were also observed 

significantly more frequently under ALA-PDT (91.4% with vs. 85.7% without occlusion) 

than under vehicle-PDT (71.4% with vs. 68.6% with occlusion). Additional erysipelas 

and muscle pain occurred in 3% of participants treated with ALA-PDT. The study was 

downgraded to an evidence level of 3 because of ambiguities in treatment 

assignment and randomization. 

Taub et al. compared 20% 5-ALA with vehicle in a randomized, blinded, intra-

individual, vehicle-controlled trial [226]. The mean age of the 15 patients (11 women, 

4 men) was 55.8 years with a standard deviation of 9.4 years. Participants had at least 

4 lesions each on the dorsum of the hand or the dorsal aspect of the forearm of both 

sides. Treatment was given twice at eight-week intervals and consisted of therapy 

with 20%-ALA hydrochloride or vehicle on one side at a time (randomized) followed by 

illumination with blue light. Treatment with 20% 5-ALA was superior in this study. The 

percent mean reduction of lesions here was 58.4% (±22.2), statistically significantly 

higher than in vehicle-treated lesions (24.8±20.6%; p=0.0004). In 73% of extremities 

treated with ALA-PDT, the number of lesions decreased by half, but this number was 

only 13% with vehicle. This difference was also highly statistically significant. Side 
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effects 48 hours after illumination such as skin redness, edema, stinging and burning 

were more frequent and severe in the active group. Overall, 86.7% of all participants 

were satisfied with the treatment. The level of evidence was downgraded to an 

evidence level of 3 because of ambiguities in randomization and a small number of 

cases. 

Brian-Jiang et al. conducted a randomized trial of 20% ALA formulation versus placebo 

on the arms and dorsum of the hands, respectively. A total of 269 patients with 4-15 

lesions (grade I-II according to Olsen) were randomized 1:1 to ALA-PDT or placebo 

(188 men, mean age 68 years) [252]. The patient-related complete healing rate at 12 

weeks was 31% versus 13% with placebo (p<0.0001). In percentage terms, the mean 

healing rate was 69.1+37.4% for ALA-PDT and 29.9%+51.5% for placebo. Side effects 

were significantly more common with ALA-PDT, with burning (93% vs. 17%), erythema 

(91% vs. 58%), edema (30-40% with ALA-PDT), and scaling (76% with ALA-PDT) 

recorded most frequently. 

PDT with conventional 5-ALA formulation vs. trichloroacetic acid 

For a comparison of these interventions, see Chapter 5.5.3. 

PDT with conventional 5-ALA formulation vs. 5-fluorouracil 5% cream 

Study design and population: Smith et al. compared the efficacy and tolerability of 

ALA-PDT with blue light or laser illumination versus 5-FU in a study population of 36 

patients (29 men, 7 women) with a mean age of 61 years. Treatments were field-

directed. The face or hairless scalp was treated either with ALA topically for 1 hour 

followed by blue light or laser light, or with 0.5% 5-FU. The number of lesions per 

patient and the degree of AK included were not reported in detail [182]. 

Intervention: Group 1: application of 20% ALA for 1 hour followed by blue light 

illumination; group 2: application of 20% ALA for 1 hour followed by pulsed dye laser 

at 595 nm; group 3: application of 0.5% 5-FU cream once or twice daily for a total of 4 

weeks. 

Results: The percentage of patients with completely healed lesions was highest under 

5-FU and ALA with blue light, 50% each. Only 8% of patients in the ALA with laser 

illumination group showed a complete response. Regarding the proportion of patients 

with at least 75% completely healed lesions, treatments with 5-FU and ALA with blue 

light also achieved similar and at the same time the most effective results (75% each); 

in the treatment with ALA plus dye laser (group 2), only 8% of patients had at least 

75% healed lesions. Global response was classified as "complete/almost complete“ in 

8% with 5-FU, 17% with ALA plus blue light, and 8% with ALA plus dye laser. Global 

response was classified as moderate in 58% (5-FU), 33% (ALA plus blue light), and 42% 

(ALA plus dye laser). Skin redness was most common. Patients in the 5-FU group had 

the highest incidence of skin redness on average. Local skin reactions such as crusts 

and erosions were likewise most frequently observed in the 5-FU group and were less 

pronounced in the other two treatment arms. Overall, ALA plus blue light or plus dye 

laser illumination was better tolerated than treatment with 5-FU. The level of evidence 

was downgraded to an evidence level of 3 because of ambiguities in randomization 

and a small number of cases. 
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5.7.3 Photodynamic therapy with daylight  

A new approach and approved therapy since 2015 is daylight PDT, in which, for the 

same indication, ALA or MAL is applied thinly to large areas of the face and 

capillitium after prior application of a chemical photoprotective filter and roughening 

of keratotic areas, and the patient is exposed to daylight for 2 hours under suitable 

weather conditions (March-October, outside temperature >10°C, cloudless to overcast 

sky, no rain) [247], [256], [246], [244], [243], [242]. 

Two pivotal phase III trials in Australia and Europe compared daylight and 

conventional PDT with MAL cream in a multicenter, investigator-blinded, controlled, 

intraindividual trial approach in terms of noninferiority analysis [247], [246]. The 

main target criteria were complete lesion-level response (mild- and moderate-type AK 

in the facial and scalp areas) and painfulness of the treatments. The intraindividual 

approach could be achieved by applying a chemical photoprotective filter to the side 

exposed to daylight PDT, subsequent lesion treatment, and application of MAL cream 

followed by light exposure for 2 hours. The contralateral side in each case received 

MAL cream application for 3 hours under occlusion in parallel, so that immediately 

after termination of daylight exposure the other side could be illuminated 

conventionally with red light (LEDs). At 12 weeks after a single session, the complete 

healing rate at the lesion level was not inferior to classical MAL-PDT performed 

conventionally (89% vs. 93% in Australia, 70% vs. 74% in Europe). The poorer healing 

rates in Europe were based on the higher proportion of moderate AK and the 

inclusion of a higher percentage of AK on the scalp than on the face. The VAS pain 

score was significantly different (0.8 vs. 5.7 in Australia, 0.7 vs. 4.4 in Europe) [247], 

[246]. 

Furthermore, a total of three studies have been published by the same research 

group on MAL-PDT with daylight [244], [243], [242]. The multicenter randomized, 

investigator-blinded, parallel-group study of 120 patients with daylight MAL-PDT 

published in 2011 compared different incubation periods of MAL [244]. There was a 

1:1 randomization to daylight MAL-PDT with 1.5 or 2.5 hours of exposure time. The 

mean clinically demonstrated lesion-based reduction rate at the end of the study 

(after 3 months) was 77.2% (1.5 h) vs. 74.6% (2.5 h), and the mean reduction in the 

number of lesions did not differ (9.8 vs. 9.7). The mean pain score (VAS score) during 

daylight PDT was 1.3 and did not differ between groups [244]. In the 2008 

monocentric comparative study with intraindividual design, daylight MAL-PDT was 

compared with MAL-PDT performed conventionally with red LED light [242]. There 

was a statistically nonsignificant difference in mean reduction of AK 3 months after 

intervention (79.0% vs. 71.1%), but painfulness of treatment was significantly lower 

with daylight MAL-PDT (3.74 vs. 5.46) [242]. In another similarly designed study, the 

authors also demonstrated that the response of daylight MAL-PDT was dependent on 

the severity of the lesions treated. Thus, mild AK lesions (Olsen grade I) healed 

completely in 80.2% of cases, moderate lesions in 63.8% (Olsen II), and severe lesion 

grades (Olsen III) in only 39.3% [243]. 

In another study of 70 patients with at least 3 AK on the face or hairless scalp, 

daylight MAL-PDT was shown to be slightly inferior to conventional in terms of 

effectiveness but significantly less expensive [245]. Furthermore, one paper was 

identified that compared daylight MAL-PDT with IMB. 

Assikar et al. demonstrated the non-inferiority of daylight MAL-PDT compared to MAL-

PDT performed conventionally with blue light in an intraindividual study of 26 
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patients with AK on the face and capillitium. The lesion-related healing rate was 

90.5% for dlPDT and 94.2% for cPDT. Likewise, the mean lesion reduction was almost 

the same for both arms (dlPDT: 19.6+/-6; cPDT: 20.0+/-6.9). However, the dlPDT was 

found to be significantly and substantially less painful [239].  However, this study was 

downgraded to an evidence level of 3 because of a small case number and other 

methodological flaws. 

Dirschka et al. compared BF-200 ALA versus MAL in dlPDT in a large-scale, 

multicenter noninferiority study in a half-side comparison (split-face). 52 patients 

were intraindividually randomized one face/scalp side to one of the two 

photosensitizers. 96.2% were male, the mean number of lesions per patient was 

6.4+/-2.2, a total of 316 lesions were treated. The patient-specific complete cure rate 

was 42.9% for ALA-dlPDT versus 38.8% for MAL-dlPDT. The endpoint of lesion-related 

healing rate was also similar for both photosensitizers (79.8% for ALA-dlPDT vs. 

76.5% for MAL-dlPDT). The study reported a significantly higher recurrence rate for 

MAL-dlPDT (31.6%) compared with ALA-dlPDT (19.9%) after 12 months of follow-up. 

The usual PDT-mediated adverse events occurred with similar frequency in both 

treatment arms. Painfulness during illumination was also estimated to be low for both 

arms. This study demonstrates that both MAL and ALA can be used reliably and safely 

for dlPDT. Patient-related and lesion-related healing rates were similar for both 

photosensitizers. The recurrence rate for MAL-dlPDT was significantly higher. 

However, with the relatively small number of cases, the clinical relevance of this 

difference remains unclear [240]. 

A similar comparison of ALA-dlPDT and MAL-dlPDT was provided by Räsänen et al. 

2019 in a multicenter double-blind study of 69 patients. Both photosensitizers were 

applied to one side of the face each in an intraindividual comparison. In total, 767 

individual lesions were treated (n=375 with BF-200 ALA and n=392 with MAL). The 

lesion-specific healing rate was 79.7% for ALA-dlPDT (299/375 lesions) versus 73.5% 

for MAL-cPDT (288/392 lesions). The patient-related complete healing rate was 27.5% 

for both interventions. Painfulness during treatment would be equally low for both 

arms (1.51 for ALA-dlPDT vs. 1.35 for MAL-dlPDT). Interestingly, local skin reactions 

were slightly more severe with ALA than with MAL (26 vs. 7 reactions) [241]. 
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Table 27: Overview of included individual studies on daylight PDT  

Study Interventions  Single 

AK 

Multiple 

AK 

Field 

cancerization  

Immunosuppression  

Moggio 

2016 [200] 

MAL-dlPDT vs. 

IMB 0.015% gel 3 

days 

X X 
  

Neittaanmaki-

Perttu 

2016 [245] 

MAL-dlPDT vs. 

MAL-PDT 

X X X 
 

Wiegell 

2011 [244] 

MAL-dlPDT 1.5 h 

incubation vs. 

MAL-dlPDT 2.5 h 

incubation 

X X 
  

Wiegell 

2009 [243] 

MAL-dlPDT 8% vs. 

MAL-dlPDT 16% 

unclear X X 
 

Wiegell 

2008 [242] 

MAL-dlPDT vs. 

MAL-PDT 

unclear X X 
 

Dirschka 

2019 [240] 

ALA-dlPDT vs. 

MAL-dlPDT 

X X 
  

Assikar 

2020 [239] 

MAL-dlPDT vs. 

MAL-PDT (blue 

light) 

X X 
  

Räsänen 

2019 [241] 

ALA-dlPDT vs. 

MAL-dlPDT 

X X 
  

Abbreviations: LED=light-emitting diode 
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5.8 Therapy in immunosuppression and organ 

transplantation  

Chronic immunosuppressed patients show significantly increased morbidity and also 

mortality due to the development of cutaneous SCC compared to immunocompetent 

comparison groups [257]. In addition to an early modification of immunosuppressive 

therapy protocols by eliminating azathioprine and switching to mTOR inhibitor-

containing immunosuppression, exploiting the preventive effect of photoprotection 

as well as vitamin B6 on the progression of AK also in immunosuppressed patients, 

the early therapy of AK in terms of secondary prevention is of increased importance. 

There were 4 RCTs identified that investigated area therapy of AK in 

immunosuppressed organ transplant recipients [248], [213], [172], [258]. Another 

study investigated in a subgroup analysis the use of a topical lotion with DNA repair 

enzymes compared to sunscreen filters in OTR [259]. Here, in addition to the therapy 

efficiency, a possible interaction of the applied topical therapy in terms of 

immunosuppression and graft safety in terms of visible rejection reactions must be 

considered. 

Table 28: Overview of the included individual studies for the immunosuppressed subgroup  

Study Interventions  Single 

AK 

Multiple 

AK 

Field 

cancerization  

Immuno-

suppression  

Dragieva 

2004 [248] 

MAL red light PDT vs. 

vehicle PDT 

 
X unclear X 

Togsverd-Bo 

2018 [258] 

Imiquimod 5% cream vs. 

MAL red light PDT 

X X unclear X 

Ulrich 

2007 [213] 

Imiquimod 5% cream 

3x/week vs. 

placebo 

X X X X 

Ulrich 

2010 [172] 

Diclofenac sodium 3% gel 

vs. 

vehicle 

X X unclear X 

Veronese 

2019 [259] 

Topical lotion with DNA 

repair enzymes (2/day) vs. 

Sunscreen filters (UV-B, 

UV-A) for 6 months. 

X X Unclear X 
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5.8.1 Photodynamic therapy  

5.22  Evidence-based recommendation modified 2022  

GoR 

B 

Photodynamic therapy with red light illumination using 5-aminolevulinic acid 

(ALA) or its methyl ester (MAL) should be offered for single or multiple actinic 

keratoses and for field cancerization in immunosuppressed patients. 

LoE 

2 

[258], [260], [248] 

2: De novo research 

  
Strong consensus 

 

Dragieva et al. studied 14 kidney and 3 heart transplanted patients with two lesional 

skin areas each in a monocentric, prospective, double-blind, placebo-controlled, intra-

individual study. Patients received two treatment sessions one week apart with topical 

MAL or placebo cream followed by illumination with 75 J/cm² visible light (600-730 

nm). With a total of 129 mild-to-moderate AK at baseline, the lesion-related complete 

response rate assessed 16 weeks after the second cycle of therapy was 90.3% (56/62 

AK lesions) in the MAL-treated group vs. 0% (0/67) in the placebo group (p=0.0003). 

Complete response of the entire treatment field was achieved in 75.4% (13/17; 95% 

CI: 9-16), partial response (>75% of all lesions per field healed) in 94.1% (CI not 

stated). None of the areas treated with placebo showed a response. Described local 

side effects in the MAL-PDT group were erythema, edema and crusts, but their 

frequencies were not reported. Premedication with acetaminophen (1 g) applied orally 

one hour before treatment and the use of cooling ventilation resulted in MAL-PDT-

associated treatment pain in the study being reported in the lower and middle VAS 

range. Due to the selective lack of confidence intervals and p-values, selective 

reporting of results cannot be excluded. In addition, there are uncertainties regarding 

randomization and blinding, which is why the study was downgraded to evidence 

level 3. Strikingly, there was a very large effect size of MAL-PDT compared to placebo 

in all investigated efficacy endpoints. However, treatment-mediated adverse effects 

were not consistently and quantitatively reported, so that an assessment of the 

benefit-harm ratio is possible only to a limited extent. 

Another European, open-label, multicenter, intraindividual study of 81 organ 

transplant recipients compared treatment of AK by MAL-PDT versus lesion-adapted 

cryosurgery. This study was excluded because of its primarily preventive approach 

and was not considered significantly in the recommendation, but the results will 

nevertheless be briefly outlined [261]. For the study, one skin area with a total of 476 

lesions in each patient was initially treated twice at weekly intervals and then 

optionally at months 3, 9 and 15 with a classic red light MAL-PDT. The control areas 

with a total of 413 lesions were initially treated once and then consecutively at 

months 3, 9 and 15 with cryosurgery. While there were significantly fewer AK in the 

areas treated with MAL-PDT than in those treated with cryosurgery at the 3-month 

evaluation (p=0.006), the treatment effect was no longer significantly different after 

27 months (253 vs. 312 lesions; p=0.06). This work implies that MAL-PDT was 

superior to cryosurgery at least in short-term lesion reduction [261]. 
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In addition, a systematic review synthesized the current evidence on the effectiveness 

and safety of various interventions for the treatment of AK in organ transplant 

patients [260]. A literature search of mainstream medical databases and gray 

literature was conducted through August 22, 2018. Of 663 publications initially 

identified, eight RCTs involving 242 organ transplant patients were included in a 

qualitative synthesis. Most studies investigated PDT with methylaminolevulinate (MAL-

PDT), followed by ablative fractional laser (AFXL) and diclofenac sodium 3% in 

hyaluronic acid, imiquimod 5% cream and 5-fluorouracil 5% cream (5-FU). MAL-PDT 

had the highest rates of complete patient-related healing (40-76.4%), followed by 

imiquimod (27.5-62.1%), diclofenac (41%) and 5-FU (11%). Similar results were 

reported for lesion-specific healing rates. Treatment with AFXL alone resulted in low 

lesion clearance (5-31%). Local skin reactions were most severe in participants treated 

with a combination of AFXL and MAL-PDT in daylight. No treatment-related graft 

rejections or worsening of graft function occurred in any of the studies. The overall 

risk for bias was considered high. Limited evidence is available for the treatment of 

AKs in organ transplant recipients. MAL-PDT is currently the best studied 

intervention. Lesion-specific therapies may not be sufficient to control the disease. 

Field-specific therapies are preferable in this high-risk group. 

Togsverd-Bo et al. examined the efficacy and safety of field-directed MAL-PDT and 

imiquimod for AK in OTRs compared in an intraindividual study [258]. A total of 35 

organ transplant patients with 572 AKs (grades I-III) in two similar areas on the face, 

scalp, dorsum of the hands or forearms were included. All patients received MAL-PDT 

and imiquimod treatment (three applications per week for a period of 4 weeks) in 

each study area according to randomization. Treatments were repeated after 2 

months (imiquimod) or 3 months (PDT) in the absence of response. The majority of 

randomized areas received two treatment sessions (PDT n=25 patients; IMIQ n=29 

patients). Compared with imiquimod, PDT treatment resulted in a higher lesion-

related healing rate at 3-month follow-up and shorter-lasting but more intense skin 

responses. The median patient-related healing rate was 78% in areas treated with PDT 

and 61% in areas treated with imiquimod. Depending on the grade of AK, PDT was 

more effective than imiquimod in grade I thin AKs (median CR 82% vs. 66%) and grade 

II and III keratotic AKs (median complete response 33% vs. 25%). Fewer new-onset AKs 

were observed in PDT-treated areas than with imiquimod (0.7 vs. 1.5 AK). Patients 

developed more intense inflammatory skin reactions after PDT, which resolved more 

rapidly compared with imiquimod (median 10 days vs. 18 days, p<0.01). Patient 

preference and cosmetic outcome were similarly rated by patients. Limitations of this 

study include that patients were not blinded due to the study design, which limits 

interpretation of patient-reported outcomes. 
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5.8.2 Imiquimod  

5.23  Evidence-based recommendation modified 2022  

GoR 

0 

Imiquimod 5% cream may be offered for single or multiple actinic keratoses and 

for field cancerization in immunosuppressed patients. For the latter, the lack of 

regulatory approval should be noted. 

LoE 

2 

[258], [260], [213] 

2: De novo research 

  
Strong consensus 

 

A European, multicenter, double-blind, interindividual randomized (2:1) study 

evaluated imiquimod 5% cream versus placebo in 30 kidney, 4 liver and 9 heart 

transplant patients [213]. They were treated with 3 weekly applications of 500 mg 

imiquimod 5% for 16 weeks. Complete healing of AK in the treatment area (complete 

response) was 62.1% in the imiquimod group (100% in the liver transplant group, 65% 

in the kidney transplant group, and 42.9% in the heart transplant group) vs. 0% on 

placebo. Rejection-specific and graft-specific laboratory values examined by a blinded 

group of experienced transplant physicians during the study period showed no 

relevant abnormalities in either the placebo or imiquimod treatment arms. Side 

effects of imiquimod were local nonspecific reactions at the site of application (1/29), 

fatigue (8/29), headache (1/29), diarrhea (1/29), nausea (1/29), rash (1/29), 

unspecified skin reactions (1/29) and leukopenia (1/29). An important finding of this 

work was that imiquimod as an immunostimulant did not result in rejection reactions. 

Furthermore, the effect of treatment with imiquimod versus placebo was strikingly 

high, as a complete response of 62.1% vs. 0% was achieved with placebo. These data 

suggest a good benefit-harm ratio in the organ transplant subgroup. However, the 

approval for topical imiquimod for immunosuppressed patients is limited in routine 

use. In addition, severe adverse events have sometimes been observed after topical 

application of imiquimod, such as a case report of acute renal tubular necrosis 

published in 2011. However, since the patient in this published report had already 

undergone triple pre-transplantation, from today's perspective this reaction can be 

attributed only to a limited extent as an immunological interaction of imiquimod 

therapy [262]. 

Furthermore, a systematic review identified patient-specific healing rates ranging 

from 27.5 to 62.1% for imiquimod 5% cream [260]. In an intra-individual comparative 

study of imiquimod 5% cream with MAL-PDT in 35 OTR, treatment with imiquimod 5% 

was inferior to MAL-PDT [258]. 
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5.8.3 Diclofenac  

5.24  Evidence-based recommendation modified 2022  

GoR 

B 

Diclofenac sodium 3% gel should be offered for single or multiple actinic 

keratoses and for field cancerization in immunocompromised patients. 

LoE 

3 

[260], [172] 

3: De novo research 

 Strong consensus 

 

In a double-blind, placebo-controlled, randomized study published in 2010, 32 organ 

transplant patients (18 renal, 8 heart and 6 liver transplant patients) were treated 

with either diclofenac sodium 3% in hyaluronic acid 2.5% gel or vehicle gel only [172]. 

The application of the study substances was twice daily for a total of 16 weeks. The 

complete healing of all lesions in the treatment area was evaluated 4 weeks after the 

end of therapy and again after 24 months in the follow-up phase. In the first 

evaluation, the total healing rate in the verum group was 41% (kidney 30.7%, liver 

40%, heart 75%) vs. 0% in the vehicle group. Partial healing of at least 75% was seen in 

59% in the active group vs. 16.7% in the control group. Differences according to the 

organ originally transplanted were present, but the number of cases appears too 

small for these differences to be meaningful enough and could not have been caused 

by other, intraindividual factors. However, one exception is the 18 heart transplanted 

patients, 100% of whom showed partial improvement with verum and 0% with 

placebo. The mean reduction in the number of lesions was 53% vs. 17% (verum vs. 

placebo). The recurrence rate was 55% after a mean of 9.3 months, and side effects 

reported were mild to moderate erythema, scaling, pruritus and skin irritation and 

edema. There was no development of SCC in the treatment areas. Unequal loss of 

patients in the groups and ambiguities in randomization result in a risk for bias, 

which is why the level of evidence was downgraded to 3. 

However, the reported effectiveness end points indicate a large effect size of the 

intervention compared with placebo, which justifies the strong recommendation level. 
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5.9 Other interventions  

The literature search revealed a number of other substances that have been 

investigated in topical or systemic application for efficacy and tolerance in AK. These 

individual substances are currently neither approved in Germany nor are there 

reliable RCTs on these interventions. 

Table 29: Overview of individual studies on other topicals  

Study Interventions  Single 

AK 

Multiple 

AK 

Field 

cancerization  

Immunosuppression  

Akar 

2001 [263] 

Colchicine 0.5% 

cream vs. 

colchicine 1% cream 

X X 
  

Alberts 

2000 [264] 

Difluoromethyl 

ornithine 10% in 

ointment base vs. 

placebo 

X X 
  

Evans 

2014 [265] 

Canola phenolic 

acid 7.8% cream vs. 

placebo 

X X 
  

Moloney 

2010 [266] 

Nicotinamide 1% in 

hydrophilic base vs. 

placebo 

X X 
  

Plugfelder 

2015 [267] 

Oleogel-S10 once 

daily vs. 

oleogel-S10 twice 

daily vs. 

 

placebo once daily 

vs. 

 

placebo twicedaily 

X X 
  

Tong 

1996 [268] 

Glucan-containing 

gel (β-1,3-D-glucan) 

vs. 

placebo 

X X 
  

Thompson 

1993 [269] 

Sunscreen filters 

(UV-B, UV-A) over 7 

months vs. 

placebo 

X X unclear 
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Study Interventions  Single 

AK 

Multiple 

AK 

Field 

cancerization  

Immunosuppression  

Stoddard 

2017 [270] 

Lotion with DNA 

repair enzymes 

(2/week) vs. 

placebo 

X X X 
 

Veronese 

2019 [259] 

Lotion with 

DNA.repair 

enzymes (2/day) vs. 

sunscreen filters 

(UV-B, UV-A) over 6 

months. 

X X unclear X 

Yang 

2018 [271] 

SR-T100 gel under 

occlusion for 8 h 

vs. 

placebo 

 
X X 

 

White 

2017 [272] 

Ingenol disoxate 

0.037% gel 2 days 

vs. 

ingenol disoxate 

0.05% gel 2 days 

vs. 

 

placebo 

X X unclear 
 

Bourcier 

2016 [273] 

Ingenol disoxate 

0.006% gel 2 days 

vs. 

ingenol disoxate 

0.012% gel 2 days 

vs. 

 

ingenol disoxate 

0.018% gel 2 days 

vs. 

 

placebo 

X X 
  

Sinnya 

2016 [201] 

Ingenol disoxate 

0.025% gel 2 days 

vs. 

ingenol disoxate 

0.05% gel 2 daysvs. 

 

 
X 
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Study Interventions  Single 

AK 

Multiple 

AK 

Field 

cancerization  

Immunosuppression  

 

ingenol disoxate 

0.075% gel 2 days 

vs. 

 

IMB 0.05% gel 

2days 

Szeimies 

2008 [274] 

Resiquimod 0.01% 

gel vs. resiquimod 

0.03%gel vs. 

resiquimod 

 

 

0.06% gel vs. 

 

resiquimod 0.1% 

gel 

X X 
  

 

5.9.1 Birch cork  

Population and study design: Birch cork is rich in triterpenes such as betulin or 

betulinic acid, which are believed to have anti-inflammatory and anti-proliferative 

properties. The birch cork extract oleogel-S10 was studied as an active ingredient in a 

multicenter randomized trial in 165 patients with at least 2 mild to moderate AK on 

the face or head [267]. Histological confirmation was required for study inclusion. 

The study was double-blinded. 

Intervention: Randomization was 2:2:1:1 interindividually into 4 different treatment 

arms (A-D). Interventions consisted of oleogel-S10 once daily (arm A), oleogel-S10 

twice daily (arm B), vehicle once daily (arm C), or vehicle twice daily (arm D) for 3 

months. 

Results: Treatment success was evaluated clinically and histopathologically after 18 

weeks. Overall, 43.9% showed histological "downgrading“ according to Cockerell 

classification, with no significant difference between the active and placebo-

controlled arms. A reduction of more than 75% of all lesions was observed in 15% (A), 

18% (B), and 13% (C+D). Complete healing of all lesions was achieved by 2% in arm A 

and 5% in arm B compared with 0% in the placebo arms. However, these differences 

were not significant. Twenty-nine adverse events were recorded, including 5 serious 

events that were not therapy-associated. Tolerability of active therapy was reported as 

"very good“ by 56.4% of patients and "good“ by 18.2%. Itching was most frequently 

reported. 

Assessment: Therapy with oIeogel-S10 appeared well tolerated overall, but not 

superior to placebo in all efficacy endpoints studied. Betulin-based oleogel was 

investigated by Huyke et al. in two other studies, but these were not included due to 
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lack of randomization and combination with cryosurgery [275], [276]. Overall, 

therefore, there is a lack of evidence of benefit for this substance in the treatment of 

AK. 

5.9.2 Colchicine  

Population and study design: One study evaluated the alkaloid colchicine in 16 

patients with single or multiple AK on the face, hands, hairless scalp, and arms or 

hands (Akar 2001). All study patients were Caucasians. 

Intervention: Colchicine was applied as a 0.5% or 1% cream twice daily for 10 days. 

These two arms were compared without an additional placebo arm. 

Results: The rate of patients with complete healing of all lesions was 6/7 (1%) and 6/8 

(0.5%). The rate of reduction of individual lesions was 73.9% (1%) versus 77.7% (0.5%), 

and the mean reduction of lesions per patient was 0.7±1.3 (1%) and 0.6±1.7 (0.5%). 

AK on the face appeared to perform better than at other sites in this study (Akar 

2001). 

Assessment: Although no major methodological flaws were identified, the lack of a 

placebo arm severely limits the study's power in terms of efficacy and safety. No 

other studies (RCT) of this intervention were identified, so no evidence-based 

recommendations can be made at this time. 

5.9.3 Canola phenolic acid  

Population and study design: Canola phenolic acid is a chemical compound rich in 

sinapic acid. It is believed to have antiproliferative and cytotoxic effects. One study 

evaluated canola phenolic acid in 45 patients with 3-10 AK within a treatment field of 

20 cm² [265]. This double-blind, placebo-controlled study was conducted in the 

Dominican Republic. 

Intervention: Canola phenolic acid was applied as a 7.8% preparation in a hydrophilic 

cream twice daily after showering for 12 weeks. 

Results: The primary endpoints of the study were complete or partial healing of 

lesions in the treated area. No patient showed complete healing of all AK. After 3, 6, 

and 12 weeks of treatment, there was a significant reduction in lesions compared 

with placebo. A total of 56 adverse events occurred, 45 in the treatment arm and 11 

in the placebo arm. 

Assessment: Canola-phenolic acid showed superiority to placebo in terms of lesion 

reduction but not in terms of patient-related response. Therefore, the magnitude of 

the effect remains difficult to interpret. No other studies (RCTs) of canola phenolic 

acid were identified. Because the work was conducted in the Dominican Republic, 

transferability to a Caucasian population is questionable. 

5.9.4 Difluoromethyl ornithine  

Population and study design: Difluoromethyl ornithine is an irreversible inhibitor of 

ornithine decarboxylase. It was tested in a study in 48 patients with moderate to 

severe AK on the forearms; study patients had at least 10 lesions [264]. 
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Intervention: Difluoromethyl ornithine was applied in a 10% hydrophilic ointment base 

twice daily and compared against vehicle intraindividually on the opposite side. The 

duration of therapy was 6 months. 

Results: After this time point, the number of lesions significantly decreased by 23.5% 

on the difluoromethyl ornithine-treated arm, whereas no improvement was seen on 

the vehicle-only arm. Five patients (10.4%) showed moderate local side effects such as 

erythema. 

Assessment: No other RCTs on difluoromethyl ornithine were identified. Although no 

major methodological flaws of the study were identified, further studies need to 

investigate the place of difluoromethyl-ornithine in the therapy of AK. In particular, 

accurate data on side effects and tolerability, which are necessary to evaluate the 

harm-benefit ratio, are lacking. 

5.9.5 Glucans  

Population and study design: Glucans are polysaccharides linked by glycosidic bonds. 

They are found in cell walls of bacteria and fungi, among others, and have 

immunomodulatory effects. Tong et al. studied a glucan-containing gel (β-1,3-D-

glucan) in 20 patients with 10-50 AK on their arms. All participants were Caucasian 

and had fair skin type (I according to Fitzpatrick) [268]. 

Intervention: treatment was intraindividually randomized as a half-side trial of both 

arms, with glucan gel or placebo twice daily for 7 days. 

Results: After 8 weeks, a mean lesion reduction from 22.5 to 16.8 was measured in 

the active therapy and from 23.9 to 15.6 in the placebo arm. The difference between 

the two arms was not significant at any observation time point (week 1, week 4, week 

8). The side effects erythema and burning sensation were not observed in any study 

patient. All patients completed the study regularly [268]. 

Assessment: The study was downgraded to evidence level 3 because of the small 

population and uncertainties regarding randomization and allocation of treatment 

arms. Because the intervention was not superior to placebo in any of the efficacy 

endpoints examined and no other RCTs were found on this intervention, clear 

evidence of benefit is lacking here. 

5.9.6 Nicotinamide  

Population and study design: Nicotinamide (vitamin B3) is an essential cofactor for the 

provision of cellular ATP and DNA repair mechanisms, for example after ionizing or 

UV radiation damage. A study from Australia examined 30 immunocompetent 

patients with at least 4 nonhyperkeratotic AK on the face, hairless scalp or arms. The 

study design was interindividual, double-blind and placebo-controlled [266]. 

Intervention: Randomization to nicotinamide 1% in hydrophilic base or vehicle 

application twice daily for 6 months was performed. 

Results: After 3 months, a mean lesion reduction of 10.0% (vehicle) versus 21.8% 

(nicotinamide) was recorded. This difference was significant for the active arm 

compared with therapy start. At 6 months, the reduction rates were 22.6% (vehicle) 

and 24.6% (nicotinamide) but this improvement was now not significant. Men tended 

to show a better lesion response to nicotinamide. 2 patients terminated the study 
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prematurely. However, more detailed data regarding tolerability and the occurrence of 

side effects were not presented [266]. 

Assessment: This topical intervention should not be confused with the systemic 

administration of nicotinamide, which has value in the primary and secondary 

prevention of non-melanocytic skin cancer. In this study, only the endpoint of mean 

lesion reduction at 3 months showed significant superiority for topical nicotinamide. 

However, the magnitude of the effect compared with placebo appears small and was 

no longer evident at the later time point after 6 months. Therefore, clear evidence of 

benefit is lacking to date. 

5.9.7 Ingenol disoxate  

See Chapter 5.6.4. 

5.9.8 DNA repair enzymes  

Topical lotion with DNA repair enzymes vs. placebo 

Population and study design: Stoddard et al. evaluated the efficacy of a topical lotion 

containing DNA repair enzymes as a field therapy for AKs in a double-blind RCT 

involving a total of 15 patients with AK on the face or scalp. The sample included a 

total of 10 men and 5 women [270]. 

Intervention: DNA repair lotion or placebo was self-applied to the treatment area 

twice daily for 8 consecutive weeks by the patient. 

Results: Compared to baseline, patients using the repair enzyme had significantly 

fewer AKs after 8 weeks of treatment than patients using the control lotion. 

Specifically, the number of AKs decreased by 46.6 % in the DNA repair enzyme group, 

while it decreased by 32.7% in the placebo group. 

Assessment: These results suggest that topical DNA repair enzymes may help reduce 

the number of AKs in individuals with moderately to severely photodamaged skin. 

However, further studies with a larger population are needed to draw definitive 

conclusions. 

Topical lotion containing DNA repair enzymes vs. sunscreen filters (UV-B, UV-A, 

SPF 100+) 

Population and study design: An RCT was conducted to evaluate the efficacy of a new 

class I medical device (MD, DNA repair enzymes) for the prevention and treatment of 

AKs compared with conventional sunscreen alone (SPF 100+). The medical device 

consists of physical and chemical UVA-UVB filters (corresponding to SPF 100+) and 

active ingredients with antioxidant and repairing effects, the most important of which 

is DNA repair complex (a complex of amino acids, acetyl tyrosine and proline, ATP, 

and plant protein hydrolysate). The sample included 90 participants, including 62 

immunocompetent and 28 OTR. Mean age was 75.98 years; median duration of 

immunosuppression was 11.43 years [259]. 

Interventions: Included patients applied the medical device, lotion with DNA repair 

enzymes or sunscreen twice daily (morning and early afternoon) for 6 months. 

Results: In immunocompetent patients who used the lotion with DNA repair enzymes, 

the mean number of AKs at the end of the study was reduced by 54.7% versus 9.43% 
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with sunscreen. For OTRs, the overall reduction after using lotion with DNA repair 

enzymes MD was 36.7% compared to 14.3% with sunscreen. The prevalence of NMSCs 

was 11.11 in patients treated with DNA repair enzymes MD and 17.18 with 

sunscreen; the incidence was 19.7 in patients treated with DNA repair enzymes MD 

and 32.1 in those treated with sunscreen. 

Assessment: The power of the study is limited due to the unblinded design. 

Furthermore, patient compliance may underestimate the results due to the long 

application period of 6 months. Also, the potential graft rejection rate was not 

investigated, although almost 1/3 of the patients were OTR. 

5.9.9 SR-T100 gel  

Population and study design: A randomized, double-blind, phase III study was 

conducted to evaluate the efficacy and safety of topical SR-T100 gel in the treatment 

of AK [271]. Patients with at least two clinically visible, non-hyperkeratotic and non-

hypertrophic AK were enrolled in the study, and one of the lesions had to be greater 

than 4 mm in diameter. One of the lesions was confirmed histopathologically. A total 

of 113 patients with a mean age of 76 years were included. 

Intervention: SR-T100 (n=76) or vehicle (n=37) were applied to a continuous or 

noncontinuous area of 25 cm² (approximately 0.3-0.5g study gel) under occlusion for 

at least 8 hours. The study included up to 16 weeks of treatment and an 8-week post-

treatment period. Medications were applied daily with an occlusive dressing. 

Results: In the SR-T100 and vehicle groups, 32.39% and 17.14% of patients, 

respectively, achieved complete healing of AK while 71.83% and 37.1% of patients, 

respectively, had at least 75% of AK healed. Severe local reactions were reported in 

only one patient using SR-T100. At least one adverse reaction occurred in 55.3% (42) 

and 51.4% (19) of patients, respectively, of which 13.2% (10/76) vs. 13.5% (5/37) were 

classified as serious. However, all were assessed as not treatment-induced. The skin 

reactions most commonly encountered included redness and burning or stinging 

sensation. 

Assessment: This study involved a population of Taiwanese patients; thus the results 

have limited applicability to a European population. The drawback of the study was 

that not all treated AK lesions were confirmed histopathologically. Diagnostic 

uncertainty may contribute to the high proportion of healing rates in the vehicle 

group, as clinically diagnosed AK had a higher healing rate than histopathologically 

confirmed AK. The use of an occlusive dressing was another possible explanation for 

the high placebo effects. The results suggest that topical SR-T100 gel may be an 

effective and safe treatment for field-directed therapy of AK. 

5.9.10 Resiquimod  

Resiquimod activates toll-like receptors 7 and 8 and therefore has a strong similarity 

to imiquimod. However, in vitro studies suggest that resiquimod leads to greater 

immune activation through the additional activation of toll-like receptor 8 [277]. This 

was the rationale for testing resiquimod for use in AK. Our literature search revealed 

one study on resiquimod [274]. Szeimies et al. investigated resiquimod gel at various 

concentrations in a randomized, multicenter, double-blind phase II study. A total of 

132 patients with 4-8 clinically typical, non-hypertrophic or hyperkeratotic AK within 

an area of 25 cm² on face or hairless scalp were included. 109 patients were male, 23 

female. The mean age was 70 years. Immunosuppressed individuals were excluded. 
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Randomization was 1:1:1:1 interindividually to use resiquimod 0.01%, 0.03%, 0.06%, 

or 0.1% gel once daily three times a week for 4 weeks. Therapy was allowed to be 

repeated once 8 weeks later if results were inadequate. The overall lesion-free rate at 

24 weeks was 77.1% (0.01%), 90.3% (0.03%), 78.1% (0.06%), and 85.3% (0.1%) in the 

intention-to-treat analysis. After only one cycle of therapy, it was 40.0% (0.01%), 

74.2% (0.03%), 56.3% (0.06%), and 70.6% (0.1%), respectively. The overall proportion 

of patients with at least 75% lesion reduction at 24 weeks was 63% (0.01%), 81% 

(0.03%), 63% (0.06%), and 76% (0.01%), respectively. Twenty-eight patients terminated 

the study prematurely during the first cycle of therapy, and 3 patients terminated 

during the second cycle of therapy. Local adverse events at the application sites were 

the most common adverse events. They tended to occur more frequently in the 

higher concentration groups of resiquimod. Serious adverse events were also 

observed more frequently here: 0% (0.01%), 35% (0.03%), 16% (0.06%), and 38% (0.1%). 

They included erythema, edema, erosion and ulceration, exudation, scaling, crusting, 

and skin dryness. Similarly, at higher concentrations of resiquimod, flu-like symptoms 

such as joint pain, myalgia, headache, lethargy, fatigue, and rigor were also observed 

[274]. Resiquimod showed good efficacy even at low concentrations. In contrast, side 

effects increased significantly with higher concentrations. However, the assessment 

of efficacy remains problematic due to the lack of a placebo group within the study, 

especially since high cure rates were sometimes observed in placebo arms of other 

studies with similar populations. Therefore, based on the evidence we identified on 

resiquimod, no firm recommendations on its use in AK can be derived. 

5.9.11 Sunscreen  

Population and study design: An Australian study investigated regular use of a 

sunscreen with a SPF of 17 for UV-B and a broad spectrum filter for UV-A [269]. It 

included 588 patients over 40 years of age with 1-30 AK. The study was randomized 

but not blinded. 

Intervention: As an intervention, approximately 1.5 ml of the sunscreen or placebo 

only (vehicle) was applied to a treatment area once in the morning and during the day 

if necessary for 7 months. 

Results: 157 patients terminated the study prematurely. After 7 months, patients in 

the active arm showed a mean absolute lesion reduction of 0.6, whereas a mean 

lesion increase of 1.0 was observed in the placebo arm. The relative risk of new 

lesions was 0.62 (95% CI 0.57-0.71) in patients with regular sunscreen use compared 

with placebo. The median number of remissions of histologically confirmed lesions 

was 25% (sunscreen) versus 18% (vehicle). A total of 333 (sunscreen) and 508 (vehicle) 

new lesions were observed during the study. Regarding treatment adherence, 81% of 

patients reported applying the cream once daily for at least 80% of the observation 

period. Here, there was no difference in the amount applied between the two groups. 

More detailed evidence on tolerability or side effects was not reported [269]. 

Assessment: Sunscreens with effective filters in the UV-B and UV-A range are an 

important and scientifically proven preventive measure of AK and non-melanocytic 

skin cancer. Regular application of an effective photoprotective filter is a basic 

measure and should be consistently applied in addition to any other intervention or 

combination of therapies. 
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5.9.12 Retinoids  

5.25  Evidence-based statement checked 2022  

LoE 

2 

Data currently do not allow recommendations for therapy of actinic keratosis with 

topical or systemic retinoids. 

 
[122], [278], [279], [280], [281] 

2: De novo research 

  
Strong consensus 

 

Retinoids are derivatives or synthetic analogues of retinoic acid, an end product of 

vitamin A metabolism. They have pleiotropic effects on proliferation and 

differentiation of keratinocytes. According to chemical and pharmacological 

properties, three generations of retinoids are distinguished, which can be used both 

topically and systemically. First-generation substances include tretinoin (all-trans-

retinoic acid), isotretinoin (13-cis-retinoic acid), and alitretinoin (9-cis-retinoic acid). 

Second-generation retinoids have an aromatic ring in their structure. For example, the 

substances acitretin and etretinate fall into this category. Poly-aromatic retinoids such 

as adapalene and arotinoid are classified as third generation [282]. 

Some retinoids such as acitretin have been shown to have a chemopreventative effect 

for the development of epithelial skin tumors such as basal cell carcinoma and SCC. 

However, this effect seems to be temporally linked to the respective treatment 

interval [283]. The place of retinoids in the therapy of manifest AK is less clear. The 

de novo literature search identified 4 individual studies investigating isotretinoin, 

tretinoin and adapalene in topical application and etretinate in systemic application 

(oral) [278], [280], [279], [281]. All studies are relatively old. Three studies were 

excluded from making the evidence-based recommendation because either none of 

the critical effectiveness endpoints were reported [284], or a sequential combination 

of 5-fluorouracil in combination with retinoids was evaluated [141], [285]. 

The retinoid etretinate studied by Moriarty et al. in 1982 [281], is currently no longer 

available in Germany [281]. The other interventions studied either had a low effect 

size [278], [280], or were not compared against placebo, which makes a robust 

assessment of effectiveness difficult [279]. Therefore, no safe, evidence-based 

recommendations on the role of retinoids in the treatment of AK can currently be 

derived. 
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Table 30: Overview of the included single studies on retinoids  

Study Interventions Single 

AK 

Multiple 

AK 

Field 

cancerization  

Immunosuppression  

Alirezai 

1994 [278] 

Isotretinoin 

0.1% cream vs. 

placebo 

 

 
X 

  

Misiewicz 

1991 [279] 

Tretinoin 0.05% 

cream vs. 

arotinoid methyl 

sulfone 0.05% 

cream (Ro 14-

9706) 

 

X X 
  

Kang 

2003 [280] 

Adapalene 0.1% 

gel vs. 

Adapalene 0.3% 

gel vs. 

 

placebo 

 

 
X 

  

Moriarty 

1982 [281] 

Etretinate 75 

mg orally 1x/d 

vs. 

placebo 

 

unclear unclear unclear unclear 

 

Isotretinoin 0.1% cream vs. placebo 

Population and study design: Alirezai et al. studied the efficacy of isotretinoin (13-cis-

retinoic acid) in 0.1% cream base in 100 patients in France. Patients had at least 5 AK 

on hairless scalp, face or arms including hands [278]. 

Intervention: As the intervention, 0.3-0.5 g of isotretinoin 0.1% cream was applied 

twice daily to the field to be treated for 24 weeks and compared interindividually with 

vehicle. 

Results: There was a significant mean lesion reduction of 3.9 (isotretinoin) versus 1.7 

(vehicle) on the face. Complete or partial healing of lesions was observed here in 66% 

(isotretinoin) versus 45% (vehicle). For lesions on the hairless scalp, mean lesion 

reductions were 4.1 (isotretinoin) vs. 3.6 (vehicle). This difference was not significant. 

Similarly, there was no significant change in lesions on the arms or hands, with a 

mean lesion reduction of 2.9 (isotretinoin) vs. 1.0 (vehicle). Signs of local skin 

irritation such as erythema, scaling, burning, or itching were more frequent in the 

isotretinoin arm [278]. 
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Assessment: In summary, this study showed significant improvement over placebo in 

only two efficacy endpoints examined, whereas lesion reduction on the capillitium 

and arms or hands was not significantly different. The strength of the effect in terms 

of mean lesion reduction appears rather small. 

Tretinoin 0.05% cream vs. arotinoid methyl sulfone 0.05% cream 

Population and study design: Another study compared a topical formulation of 

tretinoin (all-trans retinoic acid) with the third-generation retinoid arotinoid methyl 

sulfone (Ro 14-9706, see above) in 26 patients with more than three lesions on the 

face [279]. 

Intervention: This was an intra-individual hemiparesis comparison of tretinoin 0.05% 

cream with Ro 14-9706 0.05% cream applied to both sides of the face twice daily for 

16 weeks. 

Results: After 16 weeks, the mean lesion reduction was 37.8% for Ro 14-9706 and 

30.3% for tretinoin (significant compared with therapy initiation). Complete healing of 

all lesions occurred in 0% (Ro 14-9706) and 8% (tretinoin) of patients. A partial 

response was observed in 48% (Ro 14-9706) and 40% (tretinoin), with no significant 

difference in efficacy between the two faces. Treatment with Ro 14-9706 was better 

tolerated in terms of redness and scaling of the treatment areas. In contrast, therapy 

with tretinoin had to be interrupted or reduced in 58% of cases due to adverse side 

effects [279]. 

Assessment: Due to a missing placebo arm of the study, a robust assessment of the 

effectiveness of the two interventions investigated is possible only to a limited extent. 

Furthermore, the endpoint "complete healing of all lesions“ reaches low values of 0-

8% compared to other interventions, suggesting a rather low effect size. This is in 

contrast to a high percentage of therapy interruptions or dose reductions of tretinoin. 

Bercovitch et al. studied a combination of tretinoin 0.05% cream with 5-fluorouracil 

5% cream in 19 patients with multiple AK [285]. However, this study was excluded 

from an evidence-based recommendation because of the combination of two different 

agents. 

Adapalene 0.1% and 0.3% gel vs placebo 

Population and study design: A three-arm, interindividual randomized, controlled, 

investigator-blinded study compared adapalene gel in 90 Caucasian patients 

(Fitzpatrick skin types I and II) with 5 to 25 AK or solar lentigines with a minimal 

clinical spread of 2 mm per lesion [280]. 

Intervention: Patients were randomized in equal proportions to adapalene 0.1% gel, 

adapalene 0.3% gel, or vehicle. Treatment was initially applied once daily. If well 

tolerated, it was increased to twice daily application after 4 weeks and therapy was 

continued for a maximum of 9 months. 

Results: At the end of therapy, there was a mean absolute lesion reduction of 0.5 

(adapalene 0.1%) and 2.5 (adapalene 0.3%), whereas a lesion increase of 1.5 was 

observed with placebo. Global response after IGII was significantly better for 

adapalene 0.3% gel versus placebo at 3, 6, and 9 months and significantly better for 

adapalene 0.1% versus placebo at 1 and 6 months. Overall, 62% (adapalene 0.1%) and 

66% (adapalene 0.3%) of treated patients were evaluated as completely ("clear“), 
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almost completely ("marked“), or moderately ("moderate“) healed. This rate compared 

with 34% in the placebo arm. No serious side effects of adapalene were observed, 

with 3 patients terminating the study prematurely. Erythema, scaling, dryness, 

burning and pruritus were recorded more frequently in the two active arms and were 

consistently classified as mild. Mild dermatitis of the treated area occurred most 

frequently, in 40% (adapalene 0.1%), 25% (adapalene 0.3%) and 9% (placebo) [280]. 

Rating: Because the study selectively reported endpoints, it was downgraded to 

evidence level 3. Overall, adapalene at both concentrations showed significantly 

better efficacy with respect to the efficacy endpoints studied compared with placebo. 

However, the magnitude of the effect appears rather small, especially when measured 

by the absolute mean lesion reduction. This is in contrast to more frequent, albeit 

mild, side effects in both active arms, so that further studies are needed for a harm-

benefit assessment. 

 

 

Etretinate vs. placebo 

Population and study design: The retinoid etretinate was compared with placebo in 

systemic administration in one study. It was a randomized, double-blind, crossover 

study. Fifty patients with histologically confirmed AK were included. However, 

information on the number and location of lesions is lacking. Also, it remains unclear 

whether patients with field cancerization or immunosuppression were within the 

studied population [281]. 

Intervention: Patients received either etretinate at a dose of 75 mg once daily or 

placebo for 2 months, followed by the previously unadministered therapy in each 

case (crossover study). 

Results: After the first 2 months, the proportion of patients with complete healingwas 

22.7% (5/22) on etretinate compared with 0% on placebo. A partial response was 

defined as at least 50% size reduction in at least 75% of all treated lesions. At 2 

months, 63.6% (14/22) of patients treated with etretinate but only 4.3% (1/23) of 

participants on placebo achieved a partial response. At the end of therapy, of 44 

patients who fulfilled the protocol regularly with etretinate, 37 (84%) showed 

complete healing of all lesions or a partial response compared with only 2 patients 

(5%) on placebo. Adverse effects of etretinate were dry mouth (86.1%), unspecified 

rash with pruritus (15.9%), increased skin scaling (70.4%), and nausea (4.5%). Dose 

reduction was carried out in 17 patients, and 6 patients terminated the study 

prematurely due to adverse events [281]. 

Assessment: The study was downgraded to an evidence level of 3 due to ambiguities 

in randomization and allocation of treatment arms. In addition, endpoints were not 

fully reported (reporting bias). Etretinate is not available in Germany due to 

unfavorable pharmacokinetic properties such as strong lipophilicity or a long half-life. 
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5.10 Summary and balancing presentation of approved therapy options  

Table 31: Balance sheet of ablative and physical procedures  

Intervention TA 

Type and 

application of the 

intervention 

Anatomical 

location 
Clearance rates

1

 

Side-effects 

and 

tolerability
2

 

Cosmesis
3

 

Duration of 

the 

treatment
4

 

Direct 

treatment 

costs per 

cycle
5

 

Practicability
6

 
Strength of recommendation and 

evidence base by subgroups
7

 

Physician Patient 

Single 

AK (1-

5) 

Multiple 

AK (≥6) 

Field 

canze-

risation 

Immuno- 

suppression 

Cryosurgery L 

One to two freeze-thaw 

cycles with liquid 

nitrogen (-196°C) 

Cold exposure of the 

target lesions for 15-60 

seconds ("whitening") 

Open spray method 

Contact method (cryo 

stamp, cryo probe) 

Face, scalp 

Neck 

Trunk 

Extremities 

++/+++ 

Lesion-specific clearance 

rate: 41.9%-88%. 

Patient-specific clearance 

rate: 25%-90.3 

+++ +/++  € ++++ +++ 
 
2 

 
2 

  

Surgical 

procedures
6

 
L 

Curettage ± 

electrocautery 

Shave excision 

Complete excision 

Face, Scalp 

Neck 

Trunk 

Extremities 

+++ 

(No data available from 

RCT)
8

 

++ 

(No data 

available from 

RCT)
8

 

+/++ 

(No data 

available from 

RCT)
8

 

 €-€€ +++ ++ 
 
EC 

  
 
EC 

Chemo-

exfoliation 
L+F 

Ablation of superficial 

skin layers using 

chemical agents (e.g. 

trichloroacetic acid, 

Jessner's solution, 

phenol) 

Face, Scalp 

Neck 

Trunk 

Extremities 

++ 

Lesion-specific clearance 

rate: 31.9% 

Patient-specific clearance 

rate: 11.8%-92% 

++/+++ +++  €-€€ ++ ++ 
⇔ 
3 

⇔ 
3 

⇔ 
3 

 

Dermabrasion
6

 L+F 

Mechanical removal of 

the uppermost skin 

layers up to the 

dermoepidermal 

junction zone 

Face, Scalp 

Neck 

Trunk 

Extremities 

+ 

(No data available from 

RCT)
8

 

+ 

(No data 

available from 

RCT)
8

 

++ 

(No data 

available from 

RCT)
8

 

 €€ +/++ +     
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Intervention TA 

Type and 

application of the 

intervention 

Anatomical 

location 
Clearance rates

1

 

Side-effects 

and 

tolerability
2

 

Cosmesis
3

 

Duration of 

the 

treatment
4

 

Direct 

treatment 

costs per 

cycle
5

 

Practicability
6

 
Strength of recommendation and 

evidence base by subgroups
7

 

Physician Patient 

Single 

AK (1-

5) 

Multiple 

AK (≥6) 

Field 

canze-

risation 

Immuno- 

suppression 

Potassium 

hydroxide 5% 

solution 

(Solcera
®

) 

 

L 

Single and well defined 

lesions <2 cm in 

diameter 

Max. 10 lesions 

1 cycle: 2x/d over 14 

days, then 14 days 

treatment-free interval 

(max. 3 cycles = 12 

weeks) 

Availability as a medical 

device 

Face, Scalp 

Neck 

Trunk 

Extremities 

++ 

Lesion-specific clearance 

rate: 69.9%-83%. 

Patient-related complete 

healing rate: 54.9 

+++ ++ - € +++ ++++ 
⇔ 
3 

⇔ 
3 

  

Laser
6

 

L+F 

Ablative laser treatment 

(e.g. CO2 laser, Er:YAG 

laser) 
Face, Scalp 

Neck 

Trunk 

Extremities 

++ 

Lesion-specific clearance 

rate: 72.4%-91.1% 

Patient-specific clearance 

rate: 8%-65.3% 

++ ++/+++  €-€€ +++ ++ 
⇔ 
2-3 

⇔ 
2-3 

⇔ 
2-3 

 

L 

Non-ablative laser 

procedures
6

 

(e.g. Nd:YAG laser, 

fractional 1540 nm 

laser) 

++ 

(No data available from 

RCT)
8

 

+++ 

(No data 

available from 

RCT)
8

 

++ 

(No data 

available from 

RCT)
8

 

 €-€€ +++ +++ 
⇔ 
EC 

⇔ 
EC 

  

1

 Semiquantitative assessment taking into account lesion- and patient-related response rates: + little effective, ++ moderately effective, +++ effective, ++++ very effective 

2

 Semiquantitative assessment taking into account frequency and severity of therapy-mediated side effects: + poorly tolerated/ many side effects, ++ moderately tolerated, +++ well tolerated, ++++ very well tolerated 

3

 Semiquantitative assessment taking into account investigator- and patient-assessed endpoints such as dyspigmentation, improvement of hyperkeratosis, global assessment: + poor, ++ moderate, +++ good, ++++ excellent 

4 

 short (<1 week),  medium (1-6 weeks),  long (>6 weeks) 

5

 € <100 Euro, €€ 100-500 Euro, €€ >500 Euro; only direct treatment costs per cycle performed were considered; topical drugs were based on the publ ic pharmacy dispensing prices in Germany (as of August 2021); procedural procedures 

were based on the assessments of the Gebührenordnung für Ärzte (GOÄ, as of August 2021). 

6

 Taking into account expert assessments 

7

 Strength of recommendation: Can ⇔, Should  , Shall  ; indication of evidence levels according to Oxford 2011. 

8

 When applying the mentioned search strategy and inclusion and exclusion criteria 

Abbreviations: L=lesion-directed, F=field-directed, AK = actinic keratosis(s), EC = expert consensus, FK = field cancerization, RCT = randomised controlled trial, TA = therapeutic approach. 
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Table 32: Balance sheet drug interventions 
 

Intervention TA 

Mechanism 

of action 

Application 

Recommended 

max. area of 

the treatment 

field 

Approval 

for 

anatomical 

location 

Efficacy
1

 

Side-

effects and 

tolerability
2

 

Cosmesis
3

 

Duration 

of 

treatment
4

 

Immediate  

treatment 

costs per 

cycle
5

 

Practicability
6

 
Strength of recommendation and evidence base by 

subgroups
7

 

Doctor Patient 

Single 

AK (1-

5) 

Multiple 

AK (≥6) 

Field 

canze-

risation 

Immuno- 

suppression 

Diclofenac 

sodium 3% gel 

(Solaraze®) 

(Solacutan®) 

(Diclofenac 

acis®) 

(Diclofenac 

AbZ®) 

(Diclofenac-

ratiopharm®) 

F 

Cyclooxygenase-

2 inhibitors 

2x daily for 60-

90 days 

8g/d or max. 200 

cm² 
Face and scalp 

++ 

Lesion-specific 

clearance rate: 

51.8%-81.0 

Patient-specific 

clearance rate: 

27%-50%. 

+++/++++ +/+++  €-€€ ++++ ++ 

 

1 

 

1 

 

2 

 

3 

5-Fluorouracil 

5% cream 

(Efudix®) 

F 

Cytostatic 

2x daily until 

erosion stage 

(usually 2-4 

weeks) 

Application with 

finger cloth or 

glove 

No nucleoside 

analogues (e.g. 

brivudine, 

sorivudine) for 

at least 4 weeks 

500 cm² (approx. 

23 x 23 cm) 

Face and scalp 

Neck 

Trunk 

Extremities 

+++/++++ 

Lesion-specific 

clearance rate: 

47%-94% 

Patient-specific 

clearance rate: 

38%-96%. 

++ ++/++++  € +++ +++ 

 

1 

 

1 

 

2 

 

5-Fluorouracil 

4% cream 

(Tolak®) 

F 

Cytostatic 

1x daily for 4 

weeks 

No nucleoside 

analogues (e.g. 

brivudine, 

sorivudine) for 

at least 4 weeks 

None 

(in studies 240-

961 cm
2

) 

Face and scalp 

+++ 

Patient-specific 

clearance rate: 

80.5% 

+++ +++  € +++ +++ 

 

2 

 

2 

 

2 

 

5-Fluorouracil 

0.5% with 

salicylic acid 

10% in 

solution 

(Actikerall®) 

F+L 

Cytostatic and 

keratolytic agent 

1x daily until 

the lesions have 

cleared 

completely 

25 cm
2

 

Face and scalp 

Neck 

Trunk 

Extremities 

+++ 

Lesion-specific 

clearance rate: 

39.4%-98.7% 

Patient-specific 

clearance rate: 

+++ +++  € +++ ++ 

 

2 

 

2 

 

2 
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Intervention TA 

Mechanism 

of action 

Application 

Recommended 

max. area of 

the treatment 

field 

Approval 

for 

anatomical 

location 

Efficacy
1

 

Side-

effects and 

tolerability
2

 

Cosmesis
3

 

Duration 

of 

treatment
4

 

Immediate  

treatment 

costs per 

cycle
5

 

Practicability
6

 
Strength of recommendation and evidence base by 

subgroups
7

 

Doctor Patient 

Single 

AK (1-

5) 

Multiple 

AK (≥6) 

Field 

canze-

risation 

Immuno- 

suppression 

(max. 12 weeks) 

No nucleoside 

analogues (e.g. 

brivudine, 

sorivudine) for 

at least 4 weeks 

55.4% 

Ingenol 

mebutate gel 

(Picato®) 

F 

Garden spurge 

extract 

(cytotoxic) 

0.015% (face 

and scalp): 1x 

daily for 3 

consecutive 

days 

0.050% (trunk, 

extremities): 1x 

daily for 2 

consecutive 

days 

25 cm
2

 

Face and scalp 

Neck 

Trunk 

Extremities 

+++ 

Face/  

scalp: 

Lesion-specific 

clearance rate: 

62.9%-87.2% 

Patient-specific 

clearance rate: 

36.4%-61.6% 

Extremities/  

trunk: 

Lesion-specific 

clearance rate: 

73%-100%. 

Patient-specific 

clearance rate: 

22%- 54.4% 

+ 

(increased 

incidence of 

skin tumours 

in treatment 

fields) 

++  € +++ +++ 

  

2 

 

2 

 

2 

 

2 

Imiquimod 

3.75% cream 

(Zyclara®) 

F 

Toll-like 

receptor 7 

agonist 

1x daily for 2 

weeks, 2 weeks 

treatment-free 

interval, 1x daily 

for 2 weeks 

(interval 

therapy), apply 

in the evening 

before going to 

bed. 

per application 

up to 2 sachets 

of 250 mg 

imiquimod 

cream per 

None 

The treatment 

area is the entire 

face or the entire 

hairless scalp. 

Face and scalp 

+++ 

Lesion-specific 

clearance rate: 

34.0%-81.8% 

+++ +++  €€ +++ +++  

 

2 

 

2 
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Intervention TA 

Mechanism 

of action 

Application 

Recommended 

max. area of 

the treatment 

field 

Approval 

for 

anatomical 

location 

Efficacy
1

 

Side-

effects and 

tolerability
2

 

Cosmesis
3

 

Duration 

of 

treatment
4

 

Immediate  

treatment 

costs per 

cycle
5

 

Practicability
6

 
Strength of recommendation and evidence base by 

subgroups
7

 

Doctor Patient 

Single 

AK (1-

5) 

Multiple 

AK (≥6) 

Field 

canze-

risation 

Immuno- 

suppression 

sachet 

Imiquimod 5% 

cream  

(Aldara®) 

F 

Toll-like 

receptor 7 

agonist 

3 times a week 

for 4 weeks, in 

case of residual 

lesions for 

additional 4 

weeks (max. 8 

weeks), apply in 

the evening 

before going to 

bed (leave for at 

least 8 h). 

Maximum dose is 

the contents of 

one sachet 

(250 mg) 

Face and scalp 

+++ 

Lesion-specific 

clearance rate: 

45.1%-93.6% 

Patient-specific 

clearance rate: 

24%-85% 

+++ +++ - €€ +++ +++ 

 

1 

 

1 

 

1 

⇔ 

2 

OLU 

ALA red light 

PDT: 

ALA 

nanoemulsion 

(Ameluz®) 

F 

Precursor of 

protoporphyrin 

(photosensitizer) 

Pre-treatment, 

application of 

ALA, drying for 

10 min, light-

protective 

dressing, 

incubation for 3 

h, illumination 

with suitable red 

light sources, 

second cycle 

after 12 weeks if 

necessary 

Layer thickness 

approx. 1 mm 

Lesion or entire 

cancerized fields 

of up to 20 cm
2

 

Face and scalp 

Neck 

Trunk 

Extremities 

+++/++++ 

Lesion-specific 

clearance rate: 

58.0%-94.3% 

Patient-specific 

clearance rate: 

50%-91%. 

++ +++/++++  €€-€€€ ++ ++ 

 

1 

 

1 

 

1 
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Intervention TA 

Mechanism 

of action 

Application 

Recommended 

max. area of 

the treatment 

field 

Approval 

for 

anatomical 

location 

Efficacy
1

 

Side-

effects and 

tolerability
2

 

Cosmesis
3

 

Duration 

of 

treatment
4

 

Immediate  

treatment 

costs per 

cycle
5

 

Practicability
6

 
Strength of recommendation and evidence base by 

subgroups
7

 

Doctor Patient 

Single 

AK (1-

5) 

Multiple 

AK (≥6) 

Field 

canze-

risation 

Immuno- 

suppression 

ALA red light 

PDT: 

ALA patch 

(Alacare®) 

L 

Precursor of 

protoporphyrin 

(photosensitizer) 

Apply patch for 

4 h, illuminate 

with red light 

(37 J/cm²), no 

St. John's wort 

for at least 2 

weeks, second 

cycle if no 

clearance after 

12 weeks 

1 patch 4 cm² 

(with 8 mg ALA) 

Lesion max. 1.8 

cm diameter 

(max. 6 patches 

per treatment 

session) 

Face and scalp 

+++/++++ 

Lesion-specific 

clearance rate: 

63%-89% 

Patient-specific 

clearance rate: 

62%-67% 

++ ++/++++  €€-€€€ +++  

 

1 

 

1 

 

1 

 

MAL red light 

PDT 

(Metvix®) 

F 

Precursor of 

protoporphyrin 

(photosensitizer) 

Pre-treatment, 

application of 

MAL, occlusive 

dressing for 3 h, 

illumination with 

suitable red 

light sources, 

second cycle 

after 12 weeks if 

necessary 

Layer thickness 

approx. 1 mm 

Lesion, for field 

cancerization up 

to approximately 

20 cm
2

 

Face and scalp 

+++/++++ 

Lesion-specific 

clearance rate: 

67.1%-90.3 

Patient-specific 

clearance rate: 

31.4%-78% 

++ +++/++++  €€-€€€ 
++/  

+++ 
++ 

 

1 

 

1 

 

1 

 

3 

ALA daylight 

PDT 

(Ameluz®) 

F 

Precursor of 

protoporphyrin 

(photosensitizer) 

Application of 

chemical light 

protection filter, 

after 15 min 

pre-treatment, 

application of 

ALA without 

occlusion, within 

30 min 

exposure to 

natural daylight 

for 2 h, second 

cycle after 12 

None 

(apply thin layer) 

Lesion or entire 

cancerized fields 

Face and scalp 

+++ 

Patient-specific 

clearance rate: 

27.5%-42.9% 

Lesion-specific 

clearance rate: 

79.7%-79.8% 

+++/++++ +++  €€ ++ ++++ 

 

1 

 

1 

 

1 
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Intervention TA 

Mechanism 

of action 

Application 

Recommended 

max. area of 

the treatment 

field 

Approval 

for 

anatomical 

location 

Efficacy
1

 

Side-

effects and 

tolerability
2

 

Cosmesis
3

 

Duration 

of 

treatment
4

 

Immediate  

treatment 

costs per 

cycle
5

 

Practicability
6

 
Strength of recommendation and evidence base by 

subgroups
7

 

Doctor Patient 

Single 

AK (1-

5) 

Multiple 

AK (≥6) 

Field 

canze-

risation 

Immuno- 

suppression 

weeks if 

necessary 

MAL daylight 

PDT 

(Metvix®) 

(Luxerm®) 

F 

Precursor of 

protoporphyrin 

(photosensitizer) 

Application of 

chemical light 

protection filter, 

after pre-

treatment 

drying, 

application of 

MAL without 

occlusion, within 

30 min 

exposure to 

natural or 

simulated 

daylight 

(Metvix® only) 

for 2 h, second 

cycle after 12 

weeks if 

necessary 

None 

(apply thin 

layer) 

Lesion and/or 

field 

cancerization 

Face and scalp 

+++ 

Patient-specific 

clearance rate: 

27.5%-38.8% 

Lesion-specific 

clearance rate: 

77.2%-89.2% 

+++/++++ +++  €€ ++ ++++ 

 

1 

 

1 

 

1 

 

Tirbanibulin  

(Klisyri®) 

F 

Topical 

microtubule 

inhibitor 

1x/d over 5 

consecutive 

days 

25 cm
2

 Face and scalp 

++/+++ 

Patient-specific 

clearance rate: 

44%-54% 

Lesion-specific 

clearance rate: 

76%-82% 

+++/++++ +++  €€ +++ +++ 

 

2 

 

2 

 

2 
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Intervention TA 

Mechanism 

of action 

Application 

Recommended 

max. area of 

the treatment 

field 

Approval 

for 

anatomical 

location 

Efficacy
1

 

Side-

effects and 

tolerability
2

 

Cosmesis
3

 

Duration 

of 

treatment
4

 

Immediate  

treatment 

costs per 

cycle
5

 

Practicability
6

 
Strength of recommendation and evidence base by 

subgroups
7

 

Doctor Patient 

Single 

AK (1-

5) 

Multiple 

AK (≥6) 

Field 

canze-

risation 

Immuno- 

suppression 

1

 Semiquantitative assessment taking into account lesion- and patient-related response rates: + little effective, ++ moderately effective, +++ effective, ++++ very effective 

2

 Semiquantitative assessment taking into account frequency and severity of therapy-mediated side effects: + poorly tolerated/ many side effects, ++ moderately tolerated, +++ well tolerated, ++++ very well tolerated 

3

 Semiquantitative assessment considering investigator- and patient-assessed endpoints such as dyspigmentation, improvement of hyperkeratosis, global assessment: + poor, ++ moderate, +++ good, ++++ excellent 

4 

 short (<1 week),  medium (1-6 weeks),  long (>6 weeks) 

5

 € <100 Euro, €€ 100-500 Euros, €€ >500 Euros; only direct treatment costs per cycle performed were considered; topical drugs were based on the public pharmacy dispensing prices in Germany (as of August 2021); 

procedural procedures were based on the assessments of the Gebührenordnung für Ärzte (GOÄ, as of August 2021). 

6

 Taking into account expert opinions 

7

 Strenghts of recommendation: May ⇔, Should  , Shall  ; indication of evidence levels according to Oxford 2011  

Abbreviations: L=lesion-directed, F=field-directed, AK = actinic keratosis(s), OLU = off-label use, TA =therapy approach. 



6.1 Literature search and study selection  

© GGPO | Actinic keratosis and squamous cell carcinoma of the skin | Long version - 2.0 | December 2022 

157 

6 Therapy of cheilitis actinica  

R.-M. Szeimies, C. Berking, T. Dirschka, A. Hauschild, K. Wermker, U. Leiter, L. 

Schmitz 

6.1 Literature search and study selection  

For the evidence-based recommendations and statements, a Medline literature search 

was conducted in September 2020 that included only comparative randomized or 

nonrandomized, observational or cross-sectional studies. Study design included 

RCTs, systematic reviews or meta-analyses of RCTs, with a minimum study population 

of n≥10. 

Casuistics (single and collective), descriptive reviews, papers with a study population 

less than 10, qualitative reports without quantifiable measurement precision and 

experimental studies were excluded. 

Thirty-five papers were identified after appropriate abstract searches, and 33 full 

texts were analyzed, including 5 systematic reviews and meta-analyses and 25 

individual studies. 

6.2 Indication and natural history of the disease  

6.1  Consensus-based recommendation new 2022  

EC 

The indication for therapy of cheilitis actinica should be made in synopsis of the 

clinical presentation, risk factors (e.g. immunosuppression, cumulative UV 

exposure, involvement of the entire lower lip, involvement also of the upper lip), 

comorbidities, life expectancy and the patient's wishes. 

  
Strong consensus 

 

6.2  Consensus-based recommendation new 2022  

EC 

Before choosing a treatment procedure, a biopsy should be obtained for 

diagnostic confirmation and to exclude invasive squamous cell carcinoma. 

 

  
Consensus 

 

6.3  Consensus-based recommendation new 2022  

EC 

Histological control shall be carried out if there is clinical evidence of a lack of 

response or incomplete response to therapy. 

  
Strong consensus 
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Actinic cheilitis is divided into an acute and a chronic form. While the former 

corresponds to dermatitis solaris, the chronic form (cheilosis actinica or cheilitis 

actinica chronica, CA for short) is a variant of AK in the lip red area. In more than 90% 

of cases it is localized in the area of the lower lip. Frequently, the entire surface of the 

red lip is affected, and there is a picture of an extensive, partially atrophic, partially 

erosive or even scaly skin surface, in the sense of a field cancerization as in other 

body regions. The erosive-crustose form is also called cheilitis abrasiva praecancerosa 

(manganotti) and, like all other forms, may progress to invasive SCC if prolonged. 

Analogous to the progression or regression of AK on other body skin, the course of 

CA is difficult to predict. However, the occurrence of chronic photodamage in the 

transitional epithelium with lack of protective functions such as keratinization and 

melanocyte activity is accompanied by a higher risk of transition into invasive SCC. 

Although clear figures on this are lacking, a recent review reported this risk to be 10-

30% [286], [287]. Since 95% of SCC of the lip arise on a CA [287] the indication for 

treatment of a CA should be made generously, taking into account any other risk 

factors such as immunosuppression, but also weighing factors such as comorbidities, 

life expectancy and patient wishes. 

6.3 Therapy basics  

For the treatment of CA, almost all therapeutic options mentioned for AK are 

available. However, due to frequent infestation of the entire lip in the sense of a field 

cancerization, a field-directed therapy is required; i.e., the objective should be 

treatment of the entire lip region. In this respect, the use of treatment procedures 

that lead to impairments such as ulceration and crust formation over a longer period 

of time is often difficult for patients to tolerate because speech and food intake may 

be restricted along with cosmetic disturbance. 

The treatment options evaluated in the literature review predominantly include 

topical, drug-based procedures, as corresponding studies of higher quality exist for 

these. 
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Table 33: Therapy methods for cheilitis actinica  

Ablative procedures Drug-based procedures 

Surgical procedures 

• Vermilionectomy (surgical) 

• Lip shave 

Topical drug-based procedures 

• Diclofenac sodium 3% 

• 5-fluorouracil 5% cream 

• Imiquimod 5% and 3.75% cream 

Laser procedures (ablative) 

• CO2 laser 

• Er:YAG laser 

Photodynamic therapy 

• Red light PDT (ALA, MAL) 

• Patch PDT (patch application) (ALA) 

• Daylight PDT (MAL) 

Cryosurgery 
 

Chemical peeling 
 

 

Some systematic reviews also compare physical methods (surgery, laser), so these are 

listed as well, especially since the results may well hold up against topical 

therapies [287], [288]. Post-therapeutic assessment most commonly includes clinical 

response. In a meta-analysis of 49 studies, dermatoscopy outcome is used in only 

one study and post-therapeutic biopsies for histopathological assessment are carried 

out in 34 studies [288]. 

6.4 Ablative procedures  

Ablative procedures include vermilionectomy, i.e., strip surgical removal of affected 

lip skin followed by mobilization of lip mucosa as a substitute, laser treatment using 

ablative laser systems (CO2, Er:YAG laser), and electrodesiccation using 

radiofrequency currents, chemical peeling and cryosurgery [289]. 

6.4.1 Surgical procedures  

6.4  Evidence-based recommendation new 2022  

GoR 

A 

Surgical removal of cheilitis actinica (e.g., by vermilionectomy or lip-shave with 

histological workup and information on the status of resection margins) shall be 

offered in cases of extensive involvement. 

LoE 

1 

[286], [287], [288], [289], [290], [291] 

1: De novo research 

  
Consensus 
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Surgical procedures (mucosal advancement flap, high energy electrodesiccation, lip 

shave, dermabrasion) were evaluated in 3 systematic reviews [287], [288], [289]. In 

the systematic review and meta-analysis by Carvalho et al. [288] a total of 283 cases 

of CA were treated in such a way in 10 studies. Malignant transformation occurred in 

2.5% of surgically treated cases. The weighted remission rate was higher for surgical 

procedures (92.8%) than for nonsurgical procedures (65.9%). The recurrence rate was 

lower for surgical procedures (8.4%) than for nonsurgical therapies (19.2%) [288]. 

In the work by Salgueiro et al. [289], 6 studies with a total of 104 patients were 

evaluated under the term "surgery“. The procedures studied were vermilionectomy, 

chemical peeling, cryosurgery and electrodesiccation. Clinical improvement for 

vermilionectomy was 100% and side effects were described in 10% to 100% of cases, 

including paresthesia (10-33.3%), infection (10%) and necrosis (10%) [289]. 

Also, in the prospective, comparative work by Robinson [286], which is also partially 

included in the systematic reviews, topical 5-fluorouracil 5% solution or chemical peel 

with 50% trichloroacetic acid showed no recurrences during the median follow-up of 

49-51 months for vermilionectomy and CO2 laser treatment, whereas 5-fluorouracil 

had 5 and chemoexfoliation had 7 clinically suspicious recurrences (10 patients per 

group each) [286]. 

In an intraindividual case review between electrodesiccation and CO2 laser in 14 

patients, one half of each lower lip with CA was ablated with laser or 

electrodesiccation. Complete re-epithelialization in the laser area was seen after 14.4 

days, whereas the electrodesiccation area healed only after 23.1 days. A clear 

statement regarding recurrence rates in the respective treatment areas was not made 

[290]. In a systematic review, vermilionectomy was listed as the most operator-

dependent therapeutic procedure because scalpel incisions and suture closure affect 

optimal lesion clearance and wound healing [292]. 

In summary, surgical therapeutic procedures are highly effective in the treatment of 

CA and are particularly useful in cases of extensive spread. Vermilionectomy with 

scalpel has the additional advantage that the entire excidate is available for 

histopathologic evaluation and a statement can be made regarding the status of 

resection. 

6.4.2 Laser therapy  

6.4.2.1 Ablative laser procedures  

6.5  Evidence-based recommendation new 2022  

GoR 

0 

Treatment of cheilitis actinica with ablative laser procedures (CO2, Er:YAG) may be 

offered. 

LoE 

1 

[286], [287], [288], [289], [290], [292], [293], [294], [295], [296] 

1: De novo research 

  
Strong consensus 
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Numerous studies have investigated the use of ablative laser procedures in CA [290], 

[286], [293], [294], [295], [296]. Using CO2 or Er:YAG lasers, the diseased tissue was 

ablated layer by layer. Due to the high energy absorption of the laser light in water, 

this occurs with both laser systems under vaporization, so that a precise destruction 

of the CA is possible. Due to a thermally induced coagulation zone, which is 

somewhat more pronounced with the CO2 laser, intraoperative bleeding can be 

avoided by sealing the vessel. However, if the tissue is completely vaporized, 

histopathological examination is not possible. The procedure is highly operator-

dependent; if ablation is too shallow, recurrences are common. Aggressive, overly 

deep ablation can result in wound healing problems and scarring. Herpes recurrence 

prophylaxis with aciclovir or its derivatives is indicated. 

A prospective comparative study [286] compared the use of CO2 laser with 5-FU, 

peeling, and vermilionectomy. With equal effectiveness of the laser and the surgical 

procedure, laser ablation resulted in fewer postoperative complications [286]. In a 

comparison of electrodesiccation with CO2 laser in a hemisphere comparison for 

histologically confirmed CA in 14 patients in a randomized trial, the CO2 laser 

performed significantly better in terms of time to re-epithelialization at the same 

healing rate (see Chapter 6.4.1) [290]. In a prospective study of 19 patients, CO2 laser 

vermilionectomy was used to ablate CA from the side with a sharply focused laser 

beam so that the removed piece of tissue could be submitted for histological 

evaluation. Complete re-epithelialization occurred after 4-7 weeks. Recurrences were 

not reported in [293]. In another prospective uncontrolled study of 13 patients, CO2 

laser vaporization proved to be a successful treatment modality. No recurrence 

occurred during the median follow-up period of eleven months. However, three 

patients showed scarring and one patient experienced hyperesthesia [294]. In a 

collective case series of 43 patients with CA, after a median follow-up of 29.4 

months, recurrence occurred in three cases after CO2 laser vaporization, but invasive 

SCC also occurred in two cases [295]. An uncontrolled prospective study of twelve 

patients evaluated the use of an Er:YAG laser in the treatment of CA. The mean 

healing time to re-epithelialization was 22.33 days, and the mean follow-up time of 

23.16 months showed no recurrence [296]. 

6.4.2.2 Non-ablative laser procedures  

6.6  Consensus-based statement new 2022  

EC 

Insufficient data currently does not allow recommendations for the therapy of 

cheilitis actinica with non-ablative laser procedures. 

  
Strong consensus 

 

There are no relevant studies or case reports in the literature on the use of non-

ablative laser procedures in CA. 
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6.4.3 Cryosurgery  

6.7  Consensus-based statement new 2022  

EC 

The data available on cryosurgery do not allow a conclusive recommendation for 

the therapy of cheilitis actinica. 

  
Strong consensus 

 

Only one systematic review mentions an uncontrolled experimental study describing 

the combined use of imiquimod and cryosurgery for CA [289]. In addition, there are 

numerous uncontrolled studies from the past century that favor the use of 

cryosurgery. These include a paper by Lubritz and Smolewski, who treated 53 CA 

lesions on the lower lip in 37 patients using cryosurgery and observed only one 

recurrence and one SCC after a follow-up period of at least one year (healing rate of 

96.2%) [291]. However, a review of treatment options for CA also found reference to 

the lack of standardization of cryosurgical treatment, the lack of histological control, 

and potential side effects such as postoperative edema, pain during and after 

treatment, scarring, permanent pigmentation changes and local neuropathies [292]. 

6.4.4 Chemoexfoliation  

6.8  Consensus-based recommendation new 2022  

EC 

Chemical peeling shall not be used for cheilitis actinica because of a lack of 

evidence of benefit. 

  
Strong consensus 

 

The systematic review by Salgueiro et al. [289] cites the original work by Robinson 

from 1989 [286] in which of four comparison groups of ten patients each, one group 

was treated with trichloroacetic acid 50%. In this one, recurrence occurred in seven 

cases after a median follow-up time of 49 months. The first recurrence occurred after 

a median time of nine months [286]. The systematic review by Shah et al. also cited 

this work, criticized the lack of further controlled studies and therefore did not 

recommend chemical peeling as a treatment procedure for CA [292]. 

6.5 Topical drug-based procedures  

Drug procedures include classic topical drug applications of pharmaceuticals as well 

as PDT as a combination of a drug procedure with a procedural approach. These 

include the pharmaceuticals diclofenac sodium 3% gel, 5-fluorouracil 5% cream, 

imiquimod 5% cream and 3.75% cream, IMB 0.015% gel (although this not discussed 

because it is no longer approved in the EMA zone) and for PDT ALA as a 20% 

preparation or as a patch and MAL 16% as a cream. 
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6.5.1 Diclofenac  

6.9  Evidence-based recommendation new 2022  

GoR 

0 

Treatment with diclofenac sodium 3% gel may be offered for cheilitis actinica. 

LoE 

2 

[287], [288], [289], [291], [297], [298], [299] 

  
Strong consensus 

 

In the three systematic reviews cited [287], [288], [289] the three prospective 

studies [297], [298], [299] on the use of diclofenac sodium 3% gel were listed. In the 

summary review by Lai et al., a complete clinical response was described in 45.2% of 

cases (28 of 62), with a complete histopathological response observed in 4 of 6 cases 

studied. Clinical recurrences occurred in 6.5% of cases (3 of 46) and cosmetic 

outcome was judged to be excellent in 6 of 6 cases. Treatment discontinuation due to 

adverse events occurred in 15.2% of cases [287]. 

In the prospective, uncontrolled study of 31 patients with a clinical diagnosis of CA, 

diclofenac sodium 3% gel was applied three times daily for 90 days. 19 patients 

completed the study and were included in the analysis. Ten cases experienced 

complete remission, three patients experienced partial remission, one patient showed 

worsening of symptoms and four patients discontinued treatment due to side effects. 

Follow-up was six months, during which time there were no clinical signs of relapse 

or disease progression. There was no association between remission, side effects and 

severity of CA, although an unreviewed score was used to assess severity [297]. 

In another randomized trial of 30 patients with CA, treatment was given in three 

groups with either imiquimod 5% cream once daily three days a week for four weeks 

or a single treatment with 150 µg/g IMB gel for three consecutive days or diclofenac 

sodium 3% gel twice daily for six weeks [298]. Complete remission occurred in five of 

the ten patients (50%) for imiquimod, four of ten patients (40%) for IMB, and two of 

ten patients (20%) for diclofenac sodium. Despite the low response rate, the authors 

considered diclofenac sodium 3% gel suitable for therapy in certain cases (exfoliative 

areas and erosions and atrophic areas), also in view of the low inflammatory response 

and in patients with low pain threshold [298]. 

In the prospective uncontrolled study of 34 patients with CA, Lima et al. investigated 

the effect of diclofenac sodium 3% gel over the period of 30-180 days twice 

daily [299]. Of the 27 patients who completed the study, 12 (44%) showed complete 

remission clinically and 15 (56%) had partial remission. Due to the good tolerability, 

few side effects and good aesthetic results, the authors considered the treatment 

promising [299]. 
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6.5.2 5-fluorouracil  

6.10  Consensus-based statement new 2022  

EC 

Insufficient data currently does not allow an evidence-based recommendation for 

topical therapy of cheilitis actinica with 5-fluorouracil. 

  
Strong consensus 

 

Two systematic reviews described the use of 5-fluorouracil 5% for the treatment of 

CA [287], [289]. Both papers also mentioned Robinson's prospective comparative 

study in which a five percent 5-fluorouracil solution was applied to the lower lip of 

affected patients three times daily for 14 days in one treatment arm [286]. After a 

median follow-up of 50 months, clinical recurrence was seen in five cases (50%), with 

a median of twelve months. In the review by Lai et al., 5-fluorouracil 5% resulted in 

clinical healing in 68.2% (total of 22 patients), but no histological healing (6 cases 

studied). In 10% of cases, therapy was discontinued due to side effects [287]. 

6.5.3 Imiquimod  

6.11  Consensus-based statement 2022 

EC 

Insufficient data does currently not allow recommendations for the therapy of 

cheilitis actinica with imiquimod 5% or 3.75% cream. 

  
Strong consensus 

 

A systematic review described the use of imiquimod 5% for the treatment of CA [287]. 

Thirty patients received imiquimod 5% for varying periods of time. A complete clinical 

response was reported in 73.3% of cases (22 of 30), but complete histological healing 

occurred in only 2 of the 5 cases studied [287]. In the only retrospective study of 15 

patients with histologically confirmed CA that could be evaluated for this purpose, 

topical treatment with imiquimod 5% was given 3 times weekly for 4 to 6 weeks [300]. 

Patients with a history of labial herpes were treated prophylactically with valaciclovir 

1g/daily during imiquimod application. In all 15 patients, CA healed 4 weeks after 

completion of imiquimod treatment. Nine of the patients were followed up for at least 

another 3 months and showed no recurrence. 60% of patients experienced moderate 

to more severe local side effects such as erythema, induration, erosions, or 

ulceration, some of which persisted throughout the duration of therapy [300]. For 

3.75% imiquimod, only one collective case report exists with 11 patients, including 

only one patient with CA who reported improvement [301]. With the currently (as of 

08/2021) available preparations, contact with the lips should be avoided. 
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6.5.4 Photodynamic therapy  

6.12  Evidence-based recommendation new 2022  

GoR 

B 

Photodynamic therapy with red light illumination and 5-aminolevulinic acid (ALA) 

or its methyl ester (MAL) should be offered for therapy of cheilitis actinica. 

LoE 

1 

[287], [288], [289], [291], [302], [303], [304], [305], [306], [307], [308], [309] 

  
Strong consensus 

 

6.13  Evidence-based recommendation new 2022  

GoR 

B 

Methyl aminolevulinate (MAL) in combination with natural or simulated daylight 

(MAL-dlPDT) should be offered for therapy of cheilitis actinica. 

LoE 

3 

[309], [310], [311] 

  
Strong consensus 

 

There are numerous well-documented studies and systematic reviews on the use of 

PDT in CA. A systematic review from 2015 compared the two sensitizers ALA and 

MAL [309]. The median histological cure rate, if examined, was 47.4% (observation 

time between 1.5-18 months) for the studies with more than 10 patients. The median 

complete remission rate was reported to be 58% for 5-ALA and 62.5% for MAL [309]. 

After a single 5-ALA application (20% cream) followed by illumination with incoherent 

red light (40 J/cm²), Sotiriou et al. achieved a complete remission of 80% in 10 

patients in a prospective, uncontrolled study, considering histological confirmation of 

the clinical outcome [302]. In another prospective, uncontrolled study of 40 patients 

with histologically confirmed CA by the same group, 26 patients showed a complete 

clinical response after 5-ALA-PDT twice. After six months, three patients had clinical 

and histological recurrence, and after another six months, one patient had 

recurrence. After 18 months, the overall clinical recurrence rate was 15.38%, and the 

histological recurrence rate was 34.61% [303]. Histological outcome was considered 

excellent in more than 80% of cases. 

In a prospective, uncontrolled study of 15 patients with histologically confirmed CA, 

Berking and coworkers achieved complete clinical healing in 47% (7/15) and partial 

healing also in 47% (7/15) of patients after two sessions of MAL-PDT at the time of 

follow-up at three months [304]. However, histopathological workup found residual 

disease in 62% (8/13). Five patients (38%) showed histological healing, and no 

recurrence occurred in further follow-up to 22 months of three completely healed 

patients [304]. In another prospective, uncontrolled study of 23 patients, MAL-PDT 
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was also carried out twice, two weeks apart [305]. Three months after treatment, 16 

patients could be evaluated. These showed a complete clinical response in 62.5%, and 

37.5% still had clinical signs of CA. However, all patients still showed 

histopathological changes consistent with CA [305]. In another prospective, 

uncontrolled study of 19 patients, MAL-PDT was performed only once. After 60 days, 

patient satisfaction was determined and a biopsy was performed [306]. In 84% of the 

cases, dysplastic changes could still be detected histologically. A correlation between 

the final satisfaction of the patients, the subjective impression of clinical 

improvement and the degree of determined dysplasia was not shown [306]. 

In a retrospective analysis of eleven cases with CA, conventional PDT with a 5-ALA-

containing patch was studied [307]. After four hours of incubation, patients received 

illumination with narrow-spectrum red light (37 J/cm²). A complete clinical response 

at three months was observed in eight of eleven patients (72.7%), with recurrences in 

two lesions at twelve months. Thus, complete clinical healing one year after patch 

PDT was 66.6% (10/15 lesions). The cosmetic outcome was judged to be excellent in 

all cases [307]. In another prospective, uncontrolled study by the same research 

group in 21 patients with the same treatment protocol, 19 patients completed the 

study [308]. Three months after PDT, 17 patients (89.5%) had complete remission. 

Complete clinical cure one year after single 5-ALA patch PDT was 84.2% [308]. 

There are also two well-documented, prospective clinical trials for daylight PDT [310], 

[311]. In the study by Levi et al., 11 patients were treated repeatedly (every 2-4 

weeks) with daylight PDT after prior application of MAL. The mean number of 

treatments was 2.7, and the mean follow-up time was 30 months (6-60 months). The 

healing rate achieved was 91% (10/11). Patients reported only mild erythema and 

little to no pain during treatment [310]. Another prospective study using MAL 

daylight PDT included 22 patients with histologically confirmed CA [311]. 20 patients 

completed the study. After three months, 18 of 20 patients (90%) achieved complete 

remission. Twelve months after daylight PDT, complete clinical remission was 80% 

(16/20). Mild CA, histologically designated as grade I, seemed to heal better (100%) 

than more pronounced lesions (grade II, 50%) [311]. 

6.6 Combination therapies  

Combination procedures found via the search strategy included a study in which CA 

was first pretreated with ablative fractional Er:YAG laser followed by PDT with 

MAL [312]. In a randomized trial of 33 patients with histologically confirmed CA, one 

half received pretreatment with Er:YAG laser followed immediately by a single session 

of red light PDT with MAL (3-h incubation, illumination with LED system, 37 J/cm²). 

The other half received two cycles of MAL-PDT without prior laser treatment, 7 days 

apart. Evaluation of clinical and histopathological outcome took place 3 and 12 

months after therapy. At 3 months, the population pretreated with laser showed 

significantly more effective healing (92% complete response) than the group treated 

twice with MAL-PDT alone (59%, p=0.040). At 12 months, the healing rate for laser-

assisted PDT remained at 85%, while it decreased to 29% for conventional PDT [312]. 

The authors stated a significant advantage of pretreatment using ablative fractional 

Er:YAG laser over conventional MAL-PDT for CA. 

In another prospective, uncontrolled study, Sotiriou et al. combined two conventional 

MAL-PDT sessions in 43 patients with histologically confirmed CA with subsequent 

application of 5% imiquimod cream 3 times weekly for 4 weeks [313]. After 3 months, 

30 patients were evaluated and a complete clinical response was observed in 27 
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patients. At 12 months, the clinical healing rate was 80% and histological healing was 

73%. Treatment was well tolerated and side effects were as expected and temporary 

[313]. 

In summary, the presented combination forms show good potential for increasing 

effectiveness; however, the data are currently still too minimal to make a therapy 

recommendation. 



6.7 Summary and balancing presentation of approved therapy options (balance sheet)  

 

© GGPO | Actinic keratosis and squamous cell carcinoma of the skin | Long version - 2.0 | December 2022 

168 

6.7 Summary and balancing presentation of approved therapy options (balance 

sheet)  

Table 34: Balance sheet interventions for cheilitis actinica  

Intervention TA Mechanism of action & application Efficacy
1

 

Side effects 

and 

tolerability
2

 

Cosmesis
3

 

Duration of 

the 

treatment
4

 

Direct 

treatment 

costs per 

cycle
5

 

Practicability
6

 Strength of 

recommendations 

and evidence base
7

 

Physi

cian 
Patient 

Ablative procedures 

Cryosurgery L 

One to two freeze-thaw cycles with liquid 

nitrogen (-196°C)  

Cold exposure of the target lesions for 15-

60 seconds ("whitening")  

Open spray method  

Contact method (cryo stamp, cryo probe) 

++/+++ 

(No data 

available from 

RCT)
8

 

++ +  € ++++ +++ 

~ 

EC 

Surgical procedures with 

histological assessment
6

 
F 

Complete excision, vermilionectomy, lip 

shave 

++++ 

(No data 

available from 

RCT)
8

 

++ 

(No data 

available from 

RCT)
8

 

++ 

(No data 

available from 

RCT)
8

 

 €-€€ +++ ++ 

 

1-3 

Surgical procedures 

without histological 

assessment
6

 

F Electrodesiccation, dermabrasion 

+ 

(No data 

available from 

RCT)
8

 

+ 

(No data 

available from 

RCT)
8

 

+/++ 

(No data 

available from 

RCT)
8

 

 €-€€ +/++ + 

~ 

EC 

Chemoexfoliation F 

Ablation of superficial skin layers using 

chemical agents (e.g. 50% trichloroacetic 

acid) 

+ 

Clearance rate: 

30% 

+/++ ++  €-€€ ++ ++ 

~ 

1-4 

Laser treatment
6

 F 

Ablative laser treatment (e.g. CO2 -, erbium 

YAG laser) 

+++ 

Clearance rate: 

93.4% 

++ ++/+++  €€€ +++ ++ 

⇔ 

2-3 

Non-ablative laser treatments
6

 

(e.g. Nd:YAG laser, fractional 1540 nm 

laser) 

+ 

(No data 

available from 

RCT)
8

 

++ 

(No data 

available from 

RCT)
8

 

++ 

(No data 

available from 

RCT)
8

 

 €€€ +++ +++ 

~ 

EC 
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Intervention TA Mechanism of action & application Efficacy
1

 

Side effects 

and 

tolerability
2

 

Cosmesis
3

 

Duration of 

the 

treatment
4

 

Direct 

treatment 

costs per 

cycle
5

 

Practicability
6

 Strength of 

recommendations 

and evidence base
7

 

Physi

cian 
Patient 

Topical drugs and drug-based procedures 

Diclofenac sodium 3% gel 

(Solaraze®) 

(Solacutan®) 

(diclofenac acis®)  

(Diclofenac AbZ®)  

(Diclofenac-ratiopharm®)  

off-label use 

F 

Cyclooxygenase-2 inhibitor  

2x daily for 60-90 days  

Max. 8g/d for up to 200 cm². 

++ 

Clearance rate: 

45.2% 

+++/ 

++++ 

+/+++  €-€€ ++++ ++ 

⇔ 

2-3 

5-Fluorouracil 5% cream  

(Efudix®)  

off-label use 

F 

Cytostatic drug 

2x daily for max. 4 weeks 

Max. 500 cm² (approx. 23 x 23 cm) 

+++/++++ 

Clearance rate: 

50-68.2% 

++ ++/++++  €-€€ +++ +++ 

~ 

EC 

Imiquimod 3.75% cream  

(Zyclara®)  

off-label use 

F 

Toll-like receptor 7 agonist 

1x daily for 2 weeks, 2 weeks treatment-

free interval, 1x daily for 2 weeks (interval 

therapy) 

per application up to 2 sachets of 250 mg 

imiquimod cream per sachet 

+ ++ +++  €€ +++ +++ 

~ 

EC 

Imiquimod 5% cream  

(Aldara®)  

off-label use 

F 

Toll-like receptor 7 agonist  

3x weekly for 4 weeks  

Recommended maximum dose is the 

contents of one sachet 

++ 

Clearance rate: 

40-73.3% 

++ +++  €€ +++ +++ 

~ 

EC 

ALA red light PDT 

(Alacare®) 

F, L 

Prodrug of protoporphyrin (photosensitizer)  

Application of ALA-containing patch for 4 h, 

illumination with red light for approx. 10-

20 min, if necessary repeat after 4-12 

weeks 

Alacare® 4 cm² (max. 6 patches) 

+++/++++ 

Clearance rate: 

66.6-84.2% 

++ +++/++++  €€-€€€ ++/+++ ++ 

 

2-3 

ALA red light PDT  

(Ameluz®)  

off-label use 

F 

Prodrug of protoporphyrin (photosensitizer)  

Application of ALA, light-protective bandage 

for 3 h, illumination with red light for 

approx. 10-20 min, if necessary repeat after 

4-12 weeks 

+++/++++ 

Clearance rate: 

58.0%-80% 

++ +++/++++  €€-€€€ 

++/ 

+++ 

++ 

 

2-3 

MAL red light PDT 

(Metvix®) 
F 

Prodrug of protoporphyrin (photosensitizer) 

Application of MAL, light protection and 

occlusive dressing for 3 h, illumination with 

red light for approx. 10-20 min, repeat 

after 4-12 weeks if necessary 

+++/++++ 

Clearance rate: 

47%-62.5% 

++ +++/++++  €€-€€€ 

++/ 

+++ 

++ 

 

2-3 

MAL daylight-PDT 

(Luxerm®) 

(Metvix®) 

F 

Prodrug of protoporphyrin (photosensitizer) 

Application of chemical photoprotective 

filter and MAL. Daylight exposure for 2 h  

+++ 

Clearance rate: 

80%-91 

++++ +++  €€ ++ ++++ 

 

3 
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Intervention TA Mechanism of action & application Efficacy
1

 

Side effects 

and 

tolerability
2

 

Cosmesis
3

 

Duration of 

the 

treatment
4

 

Direct 

treatment 

costs per 

cycle
5

 

Practicability
6

 Strength of 

recommendations 

and evidence base
7

 

Physi

cian 
Patient 

Conditions: >10°C outdoor temperature, 

cloudless to overcast sky, no rain 

1

 Semiquantitative assessment taking into account lesion- and patient-related response rates (+ = little effective, ++ = moderately effective, +++ = effective, ++++ = very effective) 

2

 Semiquantitative assessment taking into account frequency and severity of treatment-mediated side effects (+ = poorly tolerated/many side effects, ++ = moderately tolerated, +++ = well tolerated, ++++ = very well tolerated) 

3

 Semiquantitative assessment considering investigator- and patient-assessed outcomes such as dyspigmentation, improvement of hyperkeratosis, global assessment (+ = predominantly poor, ++ = predominantly moderate, +++ = 

predominantly good, ++++ = predominantly excellent). 

4 

 = short (<1 week),  = medium (1-6 weeks),  = long (˃6 weeks) 

5

 € = <100 Euro, €€ = 100-500 Euro, €€ = >500 Euro; only direct treatment costs per cycle performed were considered; public pharmacy dispensing prices in Germany (as of August 2021) were used as the basis for topical drug procedures; 

procedural procedures were based on the valuations of the Gebührenordnung für Ärzte (GOÄ, as of August 2021) 

6

 Taking into account expert opinions 

7

 Strengths of recommendation: May = ⇔, Should =  , Shall =  ; ~ no recommendation if data / evidence base is unclear; indication of evidence levels according to Oxford 2011 

8

 When applying the mentioned search strategy and inclusion and exclusion criteria 

Abbreviations: L=lesion-directed, F=field-directed, AK = actinic keratosis(s), EC = expert consensus, RCT = randomised controlled trial, TA = therapeutic approach. 
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7 Therapy of squamous cell carcinoma in 

situ (Bowen's disease)  

L. Schmitz, M. Flaig, M. Heppt 

7.1 Literature search and study selection  

Only prospective randomized controlled trials (RCTs) or systematic reviews and meta-

analyses of RCTs that reported at least one of the predefined critical effectiveness 

endpoints were included as the basis for the evidence-based recommendations and 

statements. These included: 

• Response rate = "lesion clearance rate“ (defined as clearance of all 

treated lesions), 

• Patient-related response rate = "participant clearance rate“ (defined as 

healing of all treated lesions per patient), 

• Recurrence rate = "lesion recurrence rate“ (defined as recurred lesions 

after successful treatment), 

• Patient-related recurrence rate = "participant recurrence rate“ (defined 

as recurred lesions after successful treatment per patient). 

Optional effectiveness endpoints such as lesional area reduction, local adverse 

events, pain assessment using a VAS in PDT studies, cosmetic outcome and patient 

satisfaction were considered in the survey. 

Prospective and retrospective observational studies, nonrandomized studies, case 

series and/or case reports were not included. The minimum study population was 

n=10 regardless of study design (interindividual, intraindividual, cross-over design). 

The literature search is described in the Methods Report of the guideline. In the 

following, the included interventions were ordered and qualitatively compared. 

7.2 Clinical characterization and natural course of the 

disease  

Bowen's disease was first described in 1912 by John Templeton Bowen [314] and 

refers to in situ SCC of the skin. Clinically, Bowen's disease usually presents as a well-

demarcated, non-pigmented, erythematous, sometimes scaly or hyperkeratotic 

plaque. The lesions show slow growth and are usually asymptomatic. For larger 

lesions, pruritus has been described as a possible symptom. The size of the lesions 

varies and correlates with the duration of the population. It ranges from a few 

millimeters to a few centimeters in horizontal diameter. In most cases, the lesions are 

single; in 10-20%, multiple lesions are found in one patient. Data regarding possible 

progression to invasive growth is poor and largely based on older studies [315], 

[316]. 
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7.3 Treatment indication and therapy modalities  

7.1  Consensus-based recommendation new 2022  

EC 

Prior to treatment of Bowen's disease, a biopsy shall be obtained to exclude 

invasive squamous cell carcinoma, other neoplasia, or inflammatory conditions. 

If there is clinical evidence of a lack of response or incomplete response to 

therapy, histological control shall be carried out. 

  
Strong consensus 

 

Background 

Due to the slow growth, good clinical demarcation of the lesions to healthy skin as 

well as mostly low numbers on lesions of a patient, there are good conditions for the 

therapy of Bowen's disease. Since the transition to invasive growth is possible in 

principle, therapy of Bowen's disease should be pursued. However, there are few 

studies addressing exact progression numbers and a characterization of which 

lesions are at increased risk. Therefore, risk stratification is not possible. 

Unlike for therapy of AK, Bowen's disease is often surrounded by healthy skin, so that 

almost without exception lesion-directed therapies are used. Various factors must be 

considered for the indication, just as in the therapy of AK: 

• Patient-related: age, desire for therapy, comorbidities, individual risk 

(immunosuppression, organ transplantation), adherence/compliance, 

social environment, and resources 

• Lesion-related: number of lesions, size of each lesion, location 

(capillitium, face, trunk, extremities, genitoanal) 

• Therapy-related: therapy modality (interventional, surgical, topical-

drug), therapy duration, efficacy, side effects and tolerability, self- or 

third-party application, therapy costs, cosmetics 

• Treatment-related: experience, technical and instrumental requirements 

Surgical, interventional as well as topical-medicinal options are available for the 

therapy of Bowen's disease. A direct comparison regarding efficacy or recurrence 

rates of the respective interventions is mostly not possible in the absence of "head-to-

head“ studies. In addition, the poor comparability of studies is based on factors such 

as the inclusion of lesions of different localization and size, different study endpoints 

(healing determined clinically or histologically), different timing of follow-up 

examination and follow-up period, different treatment protocols (including in the 

context of PDT), the combination of different therapeutic modalities. 

The following therapeutic options are described in the literature: 

• Surgical procedures 

• Excision (curettage, shallow ablation ["Shave“], complete excision) +/- 

micrographically controlled 

• Destructive procedures 

• Cryosurgery 

• Electrocautery, electrodesiccation 
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• Ablative laser procedures 

• Interventional procedures 

• Photodynamic therapy in a conventional way (+/- pretreatment to 

improve the penetration of the photosensitizer by e.g. "micro-needling“ 

or laser-assisted) 

• Topical drug-based therapies 

• 5-fluorouracil 

• Imiquimod 

• Radiotherapy 

The literature search conducted in accordance with that described in 7.1 above 

yielded a total of 12 studies that met the criteria. These studies exclusively 

investigate drug-related therapy modalities and report surgical or other procedures 

such as cryosurgery if exclusively as a control group. In clinical practice, surgery or 

ablative laser therapy represent a majority of the therapies. However, there are no 

data based on randomized controlled trials for these in the literature. Therefore, 

consensus-based recommendations have been established at this point. A consensus-

based approach was developed to classify the procedures, which do not have good 

comparability despite available study data, and to consider them in context with 

surgical and destructive procedures. This follows the discussion of the therapies. 

7.4 Surgical procedures  

7.2  Consensus-based recommendation new 2022  

EC 

Surgical excision of Bowen's disease (e.g., by shave excision or complete excision) 

shall be offered for single lesions. 

  
Strong consensus 

 

Background 

Surgical excision of Bowen's disease is a commonly performed treatment option in 

clinical practice, but evidence from RCTs is lacking. Our literature search did not 

identify any randomized, adequately controlled trials that investigated surgical 

procedures, so an intervention-based presentation is not possible. Other systematic 

reviews or meta-analyses with different search strategies and databases examined 

also did not identify RCTs on surgical procedures. This is in contrast to the long-

standing use and broad clinical experience of surgical excision. Due to clinically well 

delineated, mostly single lesions, different procedures such as shallow ablation 

("shave excision“) or complete excision are suitable, the use of which depends on the 

clinical context and can be considered equivalent. The major advantage of surgical 

procedures is the possibility of subsequent histological examination, especially to 

exclude invasive SCC in case of an unclear clinical picture. 

Some case series reported lower recurrence rates when combined with electrocautery. 

Experience has shown that side effect rates are low with superficial ablation and 

healing rates are close to 100%. The technique in which surgical removal should be 

done depends on anatomical location, clinical picture and the individual expertise of 

the practitioner. If removal is too superficial, histological examination is limited. 
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Therefore, complete excision should be considered in high-risk patients or for lesions 

with potentially invasive growth. Disadvantages of surgical procedures include the 

need for local anesthesia and general surgical risks such as bleeding, scarring and 

wound healing problems. 

Few studies are available on surgical therapy of Bowen's disease followed by 

micrographic control. However, these do not meet the listed literature search criteria. 

A retrospective study with an observation period of 10 years investigated 

micrographic-controlled excision (after Moh) in 270 patients [317]. The listed reasons 

for choosing the procedure were poorly demarcated tumor margins, recurrent or 

subtotally excised lesions, or localization of Bowen's disease. This gives a good 

indication for the use of this adjunctive procedure; therapy of Bowen's disease by 

micrographic-controlled surgery should be reserved for special localizations (e.g., 

finger end phalanx, mouth, or near the eye) in which a clinical safety margin cannot 

be guaranteed or in recurrent situations that cannot be clinically delineated. 

Other surgical destructive procedures such as curettage, electrocautery, and 

electrodesiccation are available for rapid and simple ablation of lesions. However, the 

intensity and depth of ablation in these procedures is not standardized. This 

complicates a definitive histopathologic diagnosis, especially the differentiation of 

Bowen's disease from invasive SCC of the skin and Bowen's carcinoma. This problem 

also exists for shallow ablation if it is carried out too superficially. In addition, in 

curetted specimens, excision margins are poorly assessable due to fragmentation. 

Here, the flat excision offers advantages. Curettage, electrocautery and 

electrodesiccation are important for edematous legs with a high risk of postoperative 

wound healing disorders or elderly patients with limited adherence to therapy or 

limited ability to apply topical agents. 

7.5 Destructive methods  

7.5.1 Cryosurgery  

7.3  Consensus-based recommendation new 2022  

EC 

Cryosurgery may be offered for the treatment of Bowen's disease. 

  
Consensus 

 

Background 

The use of cryosurgery in the treatment of Bowen's disease is predominantly based 

on clinical experience. Our literature search identified two individual studies that 

investigated cryosurgery in a treatment arm [249], [318]. Cryosurgery was 

investigated as a traditional, established, and widely used therapeutic modality in a 

comparison group to ALA or MAL-PDT. Studies comparing cryosurgery versus placebo 

as the primary study objective were not found. A systematic review also considered 

the above studies [319]. No RCT was found that investigated cryosurgery in 

immunosuppressed individuals. 
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Cryosurgery vs. MAL-red light PDT vs. placebo vs. 5-fluorouracil 5% cream 

Population and study design: In 225 patients (87 men, 138 women aged 39-99), MAL-

PDT was compared with placebo-PDT or with standard therapy (cryosurgery or 5-

fluorouracil 5% cream) in a randomized, double-blind, placebo-controlled multicenter 

study [249]. Bowen's disease had to be previously histologically confirmed and with a 

lesion size of 6-40 mm. Randomization was into 4 groups: MAL-PDT (n=96 [124 

lesions, of which 29 were localized to the head, 15 to the neck or trunk, and 80 to 

the extremities], mean age of 71.9 years [43-89], 36 men, 60 women), placebo-PDT 

(n=17 [24 lesions, of which 6 were localized to the head, 2 to the neck or trunk, and 

16 to the extremities], mean age of 73.4 years [53-88], 6 men, 11 women), 

cryosurgery (n=82 [91 lesions, of which 26 were localized to the head, 13 to the neck 

or trunk and 52 to the extremities], mean age of 74 years [45-99], 34 men, 48 

women) and 5-fluorouracil 5% (n=30 [36 lesions, of which 7 were localized to the 

head, 4 to the neck or trunk and 25 to the extremities], mean age of 72.5 years [39-

86], 11 men, 19 women). 

Intervention: Following superficial curettage of the lesions, MAL or placebo cream was 

applied 3 hours before exposure to a broadband red light source (570-670 nm, 75 

J/cm2). One week after the first treatment, another PDT cycle was carried out. 

Cryosurgery was carried out with an open spray method as part of a spray/thaw cycle. 

Icing was carried out with a 2-mm margin beyond the lesion for at least 20 seconds. 

Cryosurgery was carried out only once. 5-Fluorouracil 5% cream was applied daily for 

the first week of treatment and twice daily for the following 3 weeks. Follow-up was 

carried out 12 weeks after therapy in all treatment groups. Lesions with a partial 

response (defined as reduction in lesion size ≥ 25% and < 100%) at this time point 

were treated again. 

Results: Complete healing of lesions was seen in 93% (103/111) in the MAL-PDT 

group vs. 21% (4/19) in the placebo-PDT group vs. 86% (73/85) in the cryosurgery 

group vs. 83% (24/29) in the 5-FU group 3 months after the end of therapy. The 

lesion-related recurrence rate at 12 months was 15% (15/103) in the MAL-PDT group 

vs. 50% (2/4) in the placebo-PDT group vs. 21% (15/73) in the cryosurgery-PDT group 

vs. 17% (4/24) in the 5-FU group. A good or excellent cosmetic outcome at 3 or 12 

months was observed in 94% for MAL-PDT, in 66% for cryosurgery, and in 76% for 5-

FU. The frequency of the most commonly described adverse events can be seen in the 

table: 
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Table 35: Adverse events of the comparison cryosurgery vs. MAL red light PDT vs. placebo vs. 
5-fluorouracil 5% cream for the treatment of Bowen's disease  

Adverse event*  MAL-PDT  Cryosurgery 5-FU 5% cream  Placebo 

Pain 20% 24% 33% 24% 

Erythema 8% 10% 33% 13% 

Burning 

sensation 

17% 7% 7% 18% 

Crustings 8% 4% 13% 6% 

Stinging 

sensation 

9% 1% 7% 6% 

*after [249] 

 

Assessment: In this study, patient- and lesion-related group characteristics were 

comparable at baseline. However, the risks for possible detection/performance and 

selection bias cannot be assessed with certainty. 

Comparing the treatment modalities, MAL-PDT emerged as the most effective 

procedure in terms of complete healing of lesions (93%), with the lowest lesion-

related recurrence rate (15%) at 12 months [249]. Thus, a significantly higher healing 

rate occurred under MAL-PDT compared with cryosurgery (relative risk 1.17; 95% CI 

1.01-1.37) [319], [319]; the differences in recurrence rates between the two 

procedures were not significantly different at 12 months (relative risk 0.71; 95% CI 

0.37-1.36) [319]. The two comparators cryosurgery and 5-FU show comparable 

results, which should be negligible in practical application. In addition to the efficacy, 

the different profiles of adverse events as well as the cosmetic outcome are of 

particular importance; this latter was rated worst for cryosurgery with 66% in 

comparison. 

Cryosurgery vs. ALA Red Light PDT 

Population and study design: This randomized, 2-arm comparative study evaluated 

the treatment of 19 patients (3 men and 16 women) with a total of 40 lesions of 

Bowen's disease by ALA-PDT or cryosurgery at one study site [318]. The mean age of 

the patients was 76 [62-88] years. The 40 lesions were randomized 1:1 (n=20) into 

the two therapy arms with comparable locations (ALA-PDT group: legs [n=17], face 

[n=2] and hands [n=1] and cryosurgery group: legs [n=16], face [n=3] and hands 

[n=1]). Lesions were histologically confirmed by 4-mm punch biopsy before therapy 

and were therapy-naive. Only lesions with a diameter of ≤ 21 mm were included. 

Interventions: ALA-PDT was carried out with a 20% ALA oil-in-water emulsion. For this, 

approximately 50 mg/cm² was applied to a lesion including a narrow margin of 

clinically healthy tissue and incubated for 4 hours under film occlusion. This was 

followed by exposure for 30 minutes at a flux rate of 70 mW/cm², resulting in a total 
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dose per lesion of approximately 125 J/cm². A 300W xenon lamp was used as the 

light source, which emitted a broadband spectrum (30nm) in the 630nm range with 

appropriate filters. 

Cryosurgery was carried out using an open spray method as part of a spray/thaw 

cycle. Icing was performed with a 2-3 mm margin beyond the lesion for at least 20 

seconds. 

Results: Complete healing of lesions was observed in 75% (15/20) after one session of 

ALA-PDT and in 100% (5/5) after another PDT session. In the cryosurgery group, 

complete healing of lesions was seen in 50% (10/20) after the first therapy, 80% 

(6/10) after the second therapy, and 100% (4/4) after a third cryosurgery. In each 

case, the differences after one or after a second cycle of therapy were not statistically 

significant (relative risk 1.50; 95% CI 0.90-2.49 and relative risk 1.24; 95% CI 0.98-

1.57, respectively). The lesion-related recurrence rate showed one recurrence in each 

of the cryosurgery groups at 6 and 8 months, which healed after repeat cryosurgery. 

The authors reported complete healing at 12 months in 100% for ALA-PDT and in 90% 

(18/20) for cryosurgery. This is not statistically significant (Fisher's Exact Test: 

p=0.49). Pain was observed during therapy in the ALA-PDT group for 11 lesions (6 

mild, 5 moderate) and in 19 lesions (12 mild, 7 moderate) in the cryosurgery group. 

For the cryosurgery group, in contrast to the ALA-PDT group (no other adverse 

events), ulcerations were still described in 5 lesions and infections in 2 lesions. 

Assessment: In this study, ALA-PDT showed a significantly higher response after fewer 

cycles of therapy and no recurrences during the 12-month follow-up period compared 

with cryosurgery. It should be noted that lesions in the ALA-PDT group were 

significantly larger on average (150mm² [25-441mm²]) than lesions in the cryosurgery 

group (82mm² [30-360mm²]). The study showed that both therapeutic procedures 

required more cycles of therapy depending on increasing lesion size. ALA-PDT was 

also superior to cryosurgery in adverse events and painfulness. Critically, no 

statement can be made about possible influencing factors due to lack of data. 
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7.5.2 Ablative laser procedures  

7.4  Evidence-based recommendation new 2022  

GoR 

0 

Ablative laser procedures may be offered to treat Bowen's disease. 

LoE 

2 

[320] 

2: De novo research 

  
Consensus 

 

Background 

One randomized trial was identified that compared CO2 laser ablation with ALA red 

light PDT combined with CO2 laser ablation [320]. 

Population and study design: The present randomized, controlled, double-blinded 

study examined the efficacy of ALA red light PDT after CO2 laser therapy (PDT+ laser) 

and CO2 laser ablation (laser) alone for Bowen's disease in an interindividual 

comparison at a study site [320]. 22 lesions in 18 patients (8 men and 10 women) 

with a mean age of 52 (35 - 72) years were randomized 1:1 (n=11 lesions each) into 

the two therapy groups. Histologically confirmed lesions had a mean diameter of 

2.6±0.9 cm. 

Interventions: All lesions were treated with 2-3 watts of power using a CO2 laser under 

local anesthesia. The level of tissue vaporization was chosen at the level of the 

stratum papillare in hairless skin and at the level of the mid stratum reticulare in 

haired skin. The vaporized tissue was removed with a tissue. In the laser group, no 

further intervention was followed. In the PDT+ laser group, ALA red light PDT was 

performed immediately afterwards. This was carried out with a 20% ALA emulsion. 

ALA was applied beyond the lesion with a margin of clinically healthy skin of 0-4 mm 

and incubated for 5 hours under foil occlusion. Subsequently, exposure was at a flux 

rate of 100 mW/cm², resulting in a total dose per lesion of approximately 180 J/cm². 

The light source used was a laser emitting a wavelength of 630nm. 

Lesions were evaluated clinically at 1 and 4 weeks after therapy. If healing was not 

complete, therapy was repeated no later than 4 weeks after the previous therapy. If 

healing was not achieved after 3 cycles, the lesion was surgically removed. 

Histological controls of therapy were carried out 1 month and 6 months after the last 

cycle. 

Results: There was better complete lesion healing in the PDT+ laser group with 72.7% 

(8/11) compared to the laser group with 63.3% (7/11). Overall, more healings (overall 

clearance) were observed in the PDT+ laser group with 90.9% (10/11) compared to 

54.6% (6/11) in the laser group. The recurrence rate at 6 months was significantly 

better in the PDT+ laser group at 9% (1/11) compared to 45.5% (5/11) in the laser 

group. Patient satisfaction was higher in the PDT+ laser group at 80% (8/10) 

compared with 62.5% [5/8] in the laser group. Adverse events reported for the PDT+ 

laser group were redness, swelling, and stinging and burning sensations. In the laser 
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group, in addition to mild to moderate swelling and erosion, delayed healing 

occurred in 2 patients, prolonged pain in 2 patients, ulceration in 3 patients and 

scarring in 2 patients. 

Evaluation: A combination of CO2 laser ablation followed by ALA-PDT with red light is 

superior to CO2 laser ablation alone in both healing rate and recurrence frequency. 

However, this is a small study population, so the results should be evaluated with 

caution. The extent to which this combination is actually useful after the entire 

epidermis has been vaporized with the laser is questionable for several reasons. 

Among others, with laser ablation at the described penetration depth, Bowen's 

disease should already have been removed and no vital keratinocytes needed for PDT 

should still be present. Therefore, laser ablation alone is suitable as an optional 

procedure. 

7.6 Topical drug-based procedures  

7.6.1 5-fluorouracil  

7.5  Evidence-based recommendation new 2022  

GoR 

B 

5-Fluorouracil 5% cream should be offered for the treatment of Bowen's disease. 

LoE 

2 

[249], [319], [321], [322] 

2: De novo research 

  
Consensus 

 

Background 

5-Fluorouracil (5-FU) is a cytostatic drug. The pharmacologically active component of 

5-FU, 5-fluorodeoxyuridine monophosphate, is an antimetabolite that prevents the 

methylation of deoxyuridine monophosphate to deoxythymidine monophosphate by 

inhibiting thymidylate synthase. This leads to thymidine deficiency, which impairs 

DNA synthesis and RNA transcription. Although this affects proliferatively active cells 

more than normal keratinocytes, the mechanism of action of 5-FU is thus non-

specific. It is metabolized predominantly by the enzyme dihydropyrimidine 

dehydrogenase (DPD). Patients with reduced activity of this enzyme may experience 

decreased degradation with the risk of severe local or even systemic side effects. In 

addition, DPD activity is impaired by viral nucleoside analogues such as brivudine. 

Severe side effects have also been observed with concomitant, systemic 

administration of methotrexate. In Germany, 5-FU is approved as a 5% cream for the 

treatment of Bowen's disease. It is applied twice daily for a maximum of 4 weeks. 

After 1-2 weeks, initial treatment effects such as redness or erosion are usually 

observed. The systematic literature search revealed 3 single studies [321], [322], 

[249] and 1 systematic review [319] that investigated 5-FU in the concentration 5%. 

5-Fluorouracil 5% cream vs. MAL red light PDT vs. cryosurgery vs. placebo 
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For more detailed information comparing these interventions, see Chapter 7.5.1. 

Assessment: There was no significant difference in lesion-related healing comparing 

5-FU and MAL-PDT (relative risk 1.16; 95% CI 0.93-1.44) or 5-FU and cryosurgery 

(relative risk 0.99; 95% CI 0.78-1.26) [249], [319]. There was also no significant 

difference in recurrence rate at 12 months comparing both 5-FU and MAL-PDT 

(relative risk 0.59; 95% CI 0.31-1.13) and 5-FU and cryosurgery (relative risk 1.48; 

95% CI 0.53-4.17) [319]. In the adverse event comparison, significantly more events 

were seen in the 5-FU group compared with both the cryosurgery group (relative risk 

0.64; 95% CI 0.47-0.86) and the MAL-PDT group (relative risk 0.26; 95% CI 0.08-

0.80) [319]. 

5-fluorouracil 5% cream vs. ALA-red light-PDT 

Population and study design: This randomized, 2-arm comparative study evaluated 

the treatment of 40 patients (8 men and 32 women) with a total of 66 lesions of 

Bowen's disease by ALA-PDT or 5-fluorouracil cream 5% at one study site [322]. The 

mean age of the patients was 76 [65-88] years. The 66 lesions were randomly 

assigned in a 1:1 ratio (n=33) and were localized exclusively to the legs (n=33) in the 

ALA-PDT group and to the majority of the legs (n=22) and to the arms (n=4) and face 

(n=4) in the 5-FU group. The lesions were histologically confirmed before therapy, 

had existed for at least 6 months, and were therapy-naive. Per patient, 1-3 lesions 

were treated, ranging in size from 0.5-4.0 cm in diameter. 

Interventions: ALA-PDT was carried out with a 20% ALA oil-in-water emulsion. ALA was 

applied beyond the lesion with a margin of clinically healthy skin of at least 5 mm and 

incubated for 4 hours under film occlusion. Then, depending on lesion size, exposure 

was between 12-40 minutes at a flux rate of 50-90 mW/cm², resulting in a total dose 

per lesion of approximately 100 J/cm². A 300W xenon lamp was used as the light 

source, which emitted a broadband spectrum (± 15nm) in the 630nm range with 

appropriate filters. The 5-fluorouracil cream 5% was applied thinly to the lesion once 

daily during the first week of treatment. In weeks 2-4, application was twice per day. 

Results: Significantly more (relative risk 1.83; 95% CI 1.10-3.06) lesion-related 

healings were observed in the ALA-PDT group at 88% (29/33) than in the 5-FU group 

at 67% (22/33) [319], [322]. The recurrence rate was not significantly different with 2 

lesions in the ALA-PDT group and 6 lesions in the 5-FU group (relative risk 0.33; 95% 

CI 0.07-1.53) [319], [322]. Thus, the authors report a significantly better complete 

cure rate at 12 months of 82% (27/33) for ALA-PDT compared to 48% (16/33) for 5-FU 

(p=0.006, OR 4.78; 95% CI 1.56-14.62) [322]. 

Significantly fewer (0/33) adverse events (including eczema reactions and ulcerations) 

were observed in the ALA-PDT group than in the 5-FU group (12/33) (Fisher's Exact 

Test: p < 0.001) [319], [322]. Compared with ALA-PDT, scarring occurred in 3 

reported ulcerations in the 5-FU group. Differences in terms of treatment-related pain 

were not reported. 

Assessment: In immunocompetent patients, ALA-PDT is superior to 5-FU in terms of 

complete healing after 12 months and side effect profile. Due to the lack of data, no 

conclusive assessment of possible influencing factors is possible. Women were clearly 

overrepresented in the study population (32 to 8). 

5-Fluorouracil 5% cream vs. MAL red light PDT (immunosuppressed) 
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Population and study design: In 8 organ transplant recipients (kidney transplant [n=7] 

and combined liver/kidney transplant [n=1]) with immunosuppression (6 men, 2 

women, mean age 59 [46-71] years), the efficacy of 5% 5-FU cream vs MAL red-light 

PDT was compared intra-individually at one study site as part of an "open-label“- 

study. Transplants had taken place on average 20 (11-30) years ago. A total of 8 AK 

and 10 lesions of Bowen's disease were treated in the intervention study. The 

evaluation was done after 1, 3 and 6 months. No other therapy was allowed in these 

areas for 8 weeks prior to therapy and the diagnosis of the lesions were confirmed 

histologically. Lesion sizes ranged from 39-5010 mm² [321]. 

Interventions: For PDT, MAL cream (160mg/g) was applied approximately 1 mm thick 

and incubated for 3 hours under foil occlusion. Encrusted lesions were carefully 

curetted beforehand. Subsequently, exposure to red light (633 ± 15 nm) was carried 

out at a flux rate of 80 mW/cm², resulting in a total dose per lesion of 75 J/cm². The 

procedure was repeated after 1 week regardless of the findings. 

5-FU cream 5% was applied to the lesions twice daily for 3 weeks. Again, crusted 

lesions were carefully curetted at baseline. 

Results: At all 3 observation time points, MAL-PDT showed significantly better 

complete treatment response with 89% (8/9) compared to 11% (1/9) with 5-FU 

(p=0.02) [321]. The mean reduction in lesion area was also greater for MAL-PDT 

compared to 5-FU (100% vs. 79%). The cosmetic outcome was better after MAL-PDT 

and was rated excellent in 100%. The difference was not statistically significant 

(Fisher's Exact Test: p=0.08) [321]. Patient preference was also in favor of MAL-PDT. 

Adverse events reported were crusts, itching and hyperpigmentation for MAL-PDT and 

superficial erosions, crusts and itching for 5-FU. Pain during therapy was higher with 

MAL-PDT than with 5-FU use. 

Assessment: In immunosuppressed individuals, MAL-PDT is significantly superior to 

topical 5-FU application in terms of complete healing rate at all observation time 

points. None of the patients experienced a deterioration of renal function during the 

study period. Overall, however, the present study population is quite small. Due to 

the lack of data, it is not possible to make a conclusive assessment of possible 

influencing factors. 
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7.6.2 Imiquimod  

7.6  Evidence-based recommendation new 2022  

GoR 

0 

Imiquimod 5% cream may be offered for the treatment of Bowen's disease in 

immunocompetent patients. In this case, the lack of approval should be noted. 

LoE 

2 

[319], [323] 

2: De novo research 

  
Consensus 

 

Background 

The specific toll-like receptor (TLR) 7 agonist imiquimod 5% has been approved since 

2006 for the topical treatment of clinically typical, non-hyperkeratotic, non-

hypertrophic AK (Olsen grade I to II) on the face or scalp and for the treatment of 

small superficial basal cell carcinoma in immunocompetent adults. It is available as a 

cream portioned in individual sachets (12.5 mg), which is the maximum dose per 

treatment day. Imiquimod 5% cream should be applied to a maximum treatment area 

of 25 cm² three times weekly for 4 weeks each time for therapy of AK and left on the 

skin for approximately 8 hours. After a four-week treatment-free period, the healing 

of the AK should be checked and, if necessary, a second treatment cycle over 4 weeks 

should follow. In the treatment of superficial basal cell carcinoma, the cream is 

applied to the corresponding lesion 5 times/week (Mon-Fri) for 6 weeks and left for 8 

hours. 12 weeks after the end of therapy, the result should be assessed. In case of 

therapy failure, no further cycle should be carried out and another therapy procedure 

should be chosen. 

Treatment of Bowen's disease using imiquimod 5% is equivalent to off-label use. 

Imiquimod 5% cream vs. placebo 

Population and study design: In this randomized, double-blinded study, imiquimod 5% 

cream vs. placebo was evaluated in the treatment of histologically confirmed Bowen's 

disease at one center. For this purpose, out of a total of 31 patients (11 men and 20 

women), 16 patients (2 men and 14 women) with a mean age of 74 (60-86) years 

were randomized to the placebo group and 15 patients (9 men and 6 women) with a 

mean age of 74 (54-83) years were randomized to the imiquimod 5% group. In the 

placebo group, the mean lesion size was 248 (84-555) mm² and in the imiquimod 5% 

group it was 429 (23-1776) mm² [323]. 

Interventions: Both imiquimod 5% cream and placebo cream were applied to the 

lesions by patients 1x daily for 16 weeks. Patients were allowed to discontinue 

therapy a maximum of twice during the study for a maximum of 5 consecutive days if 

the inflammatory response was subjectively too severe. Evaluation was done at week 

28 (12 weeks after end of therapy). 

Results: In the imiquimod 5% group, 75% of patients (9/15) showed complete healing 

of lesions compared to 0% in the placebo group (Fisher's Exact Test: p< 0.001). The 
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mean decrease in lesion size between week 0 and week 28 was statistically 

significantly greater (p=.041) in the imiquimod 5% group at -322 mm² (±519 mm²) 

than in the placebo group at -37 mm (±114 mm²). It should be mentioned that a total 

of 3 patients (all in the imiquimod 5% group) did not complete the study. No 

recurrences were reported in a follow-up at 9 months. In the imiquimod 5% group, 

almost all patients showed a localized inflammatory reaction. Overall, 19 of the 31 

patients had transient itching, swelling, as well as oozing of the lesion. 

Assessment: Due to the small number of patients, a reliable statement on the efficacy 

of imiquimod 5% for the treatment of Bowen's disease is difficult, especially in 

comparison to other therapies. Imiquimod 5% was superior to placebo. However, it 

must be noted that the application regimen (1x daily for 16 weeks) in this study did 

not correspond to any approved application (neither for AK nor for superficial basal 

cell carcinoma). The application duration was longer and more frequent. In addition, 

the characteristics of the two study groups at baseline were significantly different, 

particularly with regard to lesion sizes. 

7.7 Photodynamic therapy  

7.7  Evidence-based recommendation new 2022  

GoR 

B 

Photodynamic therapy with red light illumination should be offered for the 

treatment of Bowen's disease in two therapy cycles within 4 weeks.  

LoE 

1 

[324], [325], [326], [327], [328], [249], [318], [319], [321], [322], [320], [137] 

1: De novo research 

  
Strong consensus 

 

7.8  Evidence-based recommendation new 2022  

GoR 

0 

Pretreatment (e.g., ablative fractional laser procedures, microneedling) may be 

offered before photodynamic therapy with red light illumination to enhance 

penetration. 

LoE 

2 

[324], [325], [326], [178], [320] 

2: De novo research 

  
Strong consensus 

 

Background 

The principle of PDT is based on the application of light-sensitizing substances. 

These photosensitizers selectively accumulate in atypical keratinocytes in the 

diseased epidermis and are activated by illumination with light of suitable 
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wavelength. In this process, photochemical and photophysical processes generate 

reactive oxygen species that lead to cell damage and cell death of precancerous 

changes. In the therapy of Bowen's disease, the external application of ALA or its 

methyl ester MAL has become established. ALA is a precursor (prodrug) of 

endogenous heme synthesis, which is converted in the skin to the actually effective 

photoactive porphyrins such as protoporphyrin IX. 

7.7.1 ALA-PDT  

Classic formulations of ALA in creams, gels, solutions or ointments are not very 

stable and are rapidly degraded in the skin microenvironment. In addition, ALA is 

somewhat more hydrophilic than MAL and therefore has relatively poorer penetration 

properties, especially in thicker, hyperkeratotic lesions. In Germany, conventional ALA 

mixtures are available only as individual prescriptions or extemporaneous 

preparations (R007). The nanoemulsion approved since 2012 for the therapy of AK, 

which corresponds to a 10% ALA preparation (BF-200 ALA), has no explicit approval 

for the therapy of Bowen's disease.  

The studies identified in the literature search [318], [322], [322], [320], [327], [322], 

[328] investigating ALA-PDT for the treatment of Bowen's disease include small 

collectives (median lesion number treated with ALA-cPDT: n=33 [11-61]). In particular, 

the studies are heterogeneous in terms of treatment protocols (timing and frequency 

of PDT cycles), light sources used, ALA formulations, and endpoints reported. 

Therefore, comparison of results is not possible. The range of complete lesion 

healings achieved also varies widely, with results ranging from 40% to 94% [327], 

[328]. In principle, with regard to the analyzed studies on MAL-PDT, it would be 

reasonable to follow the established procedure of 2 therapy cycles at an interval of 1 

week with an incubation period of 3 hours and exposure to a narrow spectrum red 

light. 

ALA-PDT with red light vs. green light 

Population and study design: The randomized comparative study by Morton et al. 

evaluated the efficacy of ALA-PDT with red (rPDT) versus green (gPDT) light in 16 

patients with a mean age of 73 (50-87) years and a total of 61 histologically 

confirmed lesions at one study site [327]. Patients had a median of 3 (1-6) lesions, all 

of which were localized to the legs. 29 lesions with a median treatment area of 125 

(16-441) mm² were randomized to the gPDT group and 32 lesions with a median 

treatment area of 100 (25-400) mm² to the rPDT group. Lesions were all treatment-

naive and had a diameter of ≤ 21 mm. 

Interventions: ALA-PDT was carried out with a 20% ALA oil in water emulsion. Prior to 

this, crusts were gently curetted. Approximately 50 mg/cm² ALA was applied beyond 

the lesion with a margin of clinically healthy skin of at least 4 mm and incubated for 4 

hours under film occlusion. This was followed by exposure to either green (gPDT 

group) or red (rPDT group) light. A 300W xenon lamp was used as the light source, 

emitting an adapted spectrum of 540±15 nm (green) or, with appropriate filters, a 

spectrum of 630 nm±15 nm (red). With a flux rate of 86 mW/cm², lesions in the rPDT 

arm received a total dose of 125 J/cm² and lesions in the gPDT arm received a total 

dose of 62.5 J/cm². The different total dose was chosen under the notion that 

approximately twice as much protoporphyrin IX is formed with green light exposure 

(540 nm) as with red light exposure (630 nm). Clinical follow-up was carried out 2 

months after therapy. If healing was not complete, the therapy was repeated once. 
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Subsequently, monthly clinical controls were carried out for 12 months. In case of 

clinical doubt, a biopsy was taken for histological examination. 

Results: The lesion-related healing rate was 94% (30/32) in the rPDT group and 72% 

(21/29) in the gPDT group (p=0.002). At 12 months, 74% fewer recurrences (88% 

[2/32]) were observed in the rPDT group than in the gPDT group (48% [7/29]) (relative 

risk 0.26; 95% CI 0.06-1.15) [319], [327]. The occurrence and severity of pain during 

therapy was comparable in both groups (relative risk 1.09; 95% CI 0.79-1.49) [327], 

[319]. 

Assessment: ALA-PDT with red light is superior to ALA-PDT with green light in terms 

of lesion-related healing rate and recurrence rate at 12 months. It should be noted 

that the risk of influence on the results is not comprehensible due to, among other 

factors, lack of blinding and that the study population was comparatively small. 

ALA-PDT vs. cryosurgery 

See Chapter 7.5.1 

ALA-PDT vs. 5-fluorouracil 5% cream 

See Chapter 7.6.1 

ALA-PDT combined with microneedling vs. ALA-PDT alone 

Population and study design: The prospective, controlled-randomized study by Wu et 

al. compared the efficacy of conventional ALA-PDT with pretreatment needling (PDT+) 

and ALA-PDT alone (PDT) for Bowen's disease at one study site [328]. For this 

purpose, of 43 lesions in 24 Asian-origin patients (12 men and 12 women) with a 

mean age of 55.5±10 years, 21 lesions were randomized to the PDT+ group and 22 

lesions to the PDT group. In the PDT+ group, the mean lesion diameter was 2.5 ± 1.0 

cm and in the PDT group, 2.6 ± 1.2 cm. Three lesions were excluded in the PDT+ 

group and 2 lesions were excluded in the PDT group, resulting in 18 lesions for the 

PDT+ and 20 lesions for the PDT group in the final evaluation. 

Interventions: In the PDT+ group, lesions were pretreated with a "plum-blossom 

needling tool“. This is a small, hammer-like tool with 7 needles that are 4 mm long, 

0.5 mm thick, and placed 4 mm apart on the surface. This is the reason for its name 

(plum blossom). For pretreatment of the lesions, the lesions were tapped vertically 

from a distance of approximately 5 cm until bleeding occurred. Before carrying out 

PDT, the resulting encrustations were removed. 

Subsequently, a 10% ALA cream was applied beyond the lesion with a margin of 

clinically healthy skin and incubated for 3 hours under film occlusion. This was 

followed by exposure to a narrow spectrum LED (633±10 nm) at a flux rate of 60-150 

mW/cm², resulting in a total dose per lesion of 100 to 200 J/cm². The same exposure 

protocol was carried out in the PDT group but without pretherapy. 

If healing was not complete, therapy was repeated up to 6 times. If complete healing 

of a lesion was not achieved even after 6 cycles, it was excised. After complete 

healing, monthly clinical controls were carried out for 12 months. 

Results: Six weeks after therapy, a significantly higher (p< 0.05) complete lesion 

healing of 77.8% (14/18) was observed in the PDT+ group compared to 40% (7/20) in 
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the PDT group. After further cycles of therapy, 11.1% (2/18) in the PDT+ group and 

50% (10/20) in the PDT group still showed complete lesion-related healing. In the 

PDT+ group an average of 2.9±0.8 therapy cycles and in the PDT group 3.4±0.7 

cycles were required to achieve complete lesion-related healing. The recurrence rate 

at 12 months was 0% in the PDT+ group and 11.8% in the PDT group (2/17). The two 

procedures did not differ with regard to the painfulness of the treatments (pain score 

in both groups of 4.5) and the observed PDT-typical adverse events. 

Assessment: Pretreatment with a "plum blossom needling tool“ in combination with 

red light ALA-cPDT compared to red light ALA-cPDT alone showed higher efficacy and 

lower recurrence rates with comparable adverse event profiles. Overall, however, the 

results are based on a small sample size and the results are explicitly assumed to be 

only for people of Asian descent. Sources of error may be possible, for example, due 

to unreported blinding or non-selective reporting of adverse events for each study 

arm. 

ALA-PDT combined with CO2 laser ablation vs. CO2 laser ablation alone 

See Chapter 7.5.2 

7.7.2 MAL-PDT  

MAL is approved in combination with red light for topical PDT of Bowen's disease in 

immunocompetent adults. It is available as a cream (1 g cream contains 160 mg 

methyl (5-amino-4-oxopentanoate) as hydrochloride) and, in the case of red light PDT, 

is applied to the lesion site and surrounding area (5-10 mm border) with a layer 

thickness of 1 mm after lesion pretreatment (removal of scales and crusts and 

roughening of the surface). After an exposure time of 3 hours under a light-tight 

occlusive dressing and wiping off excess ointment residues, illumination with red 

light (continuous wavelength spectrum between 570 and 670 nm and a total light 

dose of 75 J/cm²; alternatively, narrow-spectrum light (e.g., by means of LED lights 

around 630 nm) can be used, with adjustment of the light dose (usually 37 J/cm²)). 

Due to selective porphyrin synthesis in the abnormal keratinocytes of Bowen's 

disease, illumination causes a localized phototoxic reaction resulting in necrosis and 

apoptosis. This is a twice-daily treatment that should be given 1 week apart. 

According to the regulatory text "there is no experience treating Bowen's disease 

lesions larger than 40 mm. As with the treatment of Bowen's disease by cryotherapy 

or with 5-FU, the response rate of large lesions (> 20 mm in diameter) is lower than 

for small lesions.“ There is no approval in combination with natural daylight or 

daylight-emitting lamps (simulated daylight). 

The studies identified in the literature search [249], [324], [325], [326] investigating 

MAL-PDT in immunocompetent individuals for the treatment of Bowen's disease 

include small collectives (median number of lesions treated with MAL-PDT: n=71 [6-

96]). These studies use the same PDT protocol for conventional red-light PDT, with 3 

of the studies using a narrow-spectrum light source [324], [325], [326] and only one 

study [249] (closest based on study timing) using a broad-spectrum light source. The 

range of complete lesion healings achieved varied from 73% to 93% [249], [326] and 

could be improved by pre-therapy with a fractional Er:YAG laser [325], [326]. 

 

MAL-PDT vs 5-fluorouracil 5% cream vs cryosurgery vs placebo 
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For more detailed information comparing these interventions, see Chapter 7.5.1. 

MAL-PDT vs. 5-fluorouracil 5% cream (immunosuppressed) 

For more detailed information comparing these interventions, see Chapter 7.6.1. 

MAL-PDT combined with fractional Er:YAG laser vs. MAL-PDT alone. 

Population and study design: The two studies by Ko et al. [326], and Kim et 

al. [325] investigate the efficacy of MAL-red light-PDT combined with fractionated 

Er:YAG-laser pre-therapy versus MAL-red light-PDT without pre-therapy for Bowen's 

disease at the lower extremities in Asian-descended collectives at one study center 

each. For this, Ko chooses an intra-individual comparison with double blinding and 

Kim chooses an inter-individual comparison approach with single blinding of the 

assessing subject. 

In the study by Ko et al. [326] the patient population consisted of 21 patients (10 

men and 11 women) with a mean age of 68.9 (35-88) years and at least 2 (n=58) 

histologically confirmed Bowen's disease lesions. Of the lesions, 32 were randomized 

to the fractionated laser pre-therapy (AFL-PDT) group and 26 lesions to the MAL-PDT 

alone group. 

In the study by Kim et al. [325] 60 patients (30 each male and female) with a total of 

84 Bowen's disease lesions were randomized 1:1 to the AFL-PDT and MAL-PDT 

groups. The AFL-PDT group consisted of 13 men and 17 women with a mean age of 

71.8 ±12.6 years and 46 lesions with a mean lesion diameter of 11.6 ±7.0 mm. The 

Mal-PDT group was composed of 11 men and 19 women with a mean age of 69.9 

±13.1 years and 38 lesions with a mean lesion diameter of 13.2 ±6.4 mm. 

Interventions: In both studies, pretherapy (AFL) was performed after gentle, bleed-free 

curettage of possible crusts and analgesia using a 30-minute application of 5% 

lidocaine-priolocaine cream with a fractional Er:YAG laser (2940 nm) at a penetration 

depth of 550-600 nm, level 1 coagulation, 22% therapy density, and single pulses. 

Immediately following, MAL cream (160mg/g) was applied approximately 1 mm thick 

beyond the lesion with a margin of clinically healthy skin of 5 mm and incubated for 

3 hours under foil occlusion. Exposure was then to a narrow spectrum LED red light 

(632 nm) with a total of 37 J/cm². In the MAL-PDT study arm, PDT was carried out 

exactly the same after successful hemorrhage-free curettage. The procedures were 

repeated after 1 week regardless of the findings. Follow-up was carried out at 3 and 

12 months after therapy. In the study by Kim et al., even 5-year data were collected 

[325]. 

Results: In the work of Ko et al. [326] the AFL-PDT group showed lesion-related 

complete healing of 93.8% (30/32) vs. 73.1% (19/26) at 3 months (p=0.031) and 

87.5% (28/32) vs. 50% (13/26) at 12 months (p=0.002) compared to the MAL-PDT 

group alone. The study by Kim et al. [325] showed comparable rates for the two 

groups of 93.5% (43/46) vs. 76.3% (29/38) at 3 months (p=0.034), 87.0% (40/46) vs. 

55.3% (21/38) at 12 months (p=0.002) and 84.8% (39/46) vs. 44.7% (17/38) at 5 

years (p< 0.001). The recurrence rate at 12 months for the two groups (AFL-PDT vs. 

MAL-PDT) also showed comparable results in the two studies with 6.7% vs. 31.6% 

(p=0.022) in the work of Ko et al. [326] and 7.0% vs. 27.6% (P=0.033) and 9.3% vs. 

41.4% (p=0.003), respectively, at 5 years in the work of Kim et al. [325]. In addition, 

the study by Kim et al. identified lesion diameter > 20 mm and previous other 
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therapies of the respective lesion as two independent factors of treatment failure 

[325]. 

Both studies showed the following adverse events in the AFL-cPDT group compared to 

the MAL-PDT alone group. 

Ko et al. [326]: erythema (94.4% vs. 88.9%), crusts (100% vs. 100%), 

hyperpigmentation (66.7% vs. 55.6%), itching (27.8% vs. 22.2%), burning sensations 

(83.3% vs. 72.2%), and pain on a VAS (4.9±2.0 vs. 4.3±1.8). Comparable good or 

excellent cosmetic outcome of both treatment arms is reported in this study. 

Kim et al. [325]: erythema (93% vs. 90%), crusts (80% vs. 80%), hyperpigmentation 

(76% vs. 70%), itching (70% vs. 67%), burning sensations (73% vs. 67%), and pain on a 

VAS (6.1±1.0 vs. 5.6±1.3). 

Assessment: In both studies, complete lesion-related healing with fractionated Er:YAG 

laser pre-therapy was statistically significantly superior to MAL-PDT alone across all 

time points. This was especially true for the long-term data of 5 years (85% vs. 45%). 

The recurrence rate is also shown to be comparable in both studies and statistically 

significantly lower for the pretreated lesions, although again, the values at 5 years 

(9.3% vs. 41.4% recurrences) should be noted in particular. 

Even though these two studies represent the largest comparative collectives for PDT 

in Bowen's disease, they must be considered rather small in relation to the frequency 

of the disease. Furthermore, the subject collectives are formed by predominantly 

Asian-origin (Korean) patients with a skin type mean of III-IV according to Fitzpatrick 

and are limited to the lower extremity. Therefore, a transfer of the results to other 

localizations or a Caucasian patient collective should be considered at least with 

caution. 

MAL-PDT combined with continuous vs. fractional CO2 laser 

Population and study design: The randomized, controlled, intra-individual 

comparative study by Genouw et al. investigated the efficacy of continuous versus 

fractionated CO2 laser therapy for MAL-cPDT in 15 patients (7 men and 8 women) with 

a median age of 73 (46-87) years and a total of 6 inoperable, histologically confirmed 

Bowen's disease lesions at a study site [324]. Lesions were either > 5 cm², which were 

then divided into 2 equal-sized study areas, or patients had 2 comparable-sized 

lesions. Because superficial basal cell carcinomas were investigated in addition to 

Bowen's disease in this study, the locations of each Bowen's disease lesion were not 

reported separately. 

Interventions: The lesions were either pretreated in half or the 2 comparable lesions 

were each pretreated differently. One group received continuous CO2 laser therapy 

(CL) with a pulse duration of 8 ms at a power of 12 W, so that ablation to the level of 

the papillary dermis was achieved. The other study arm received fractional CO2 laser 

therapy (FL) at a power of 30 W (15% density, 18µm spot size, 240mJ energy, and a 

flow rate of 943 J/cm²). In case of hemorrhage, 20% ferric chloride was used to stop 

bleeding. For subsequent PDT, MAL cream (160mg/g) was applied approximately 1 

mm thick and incubated for 3 hours under foil occlusion. Exposure was with a narrow 

spectrum LED red light with a total of 37 J/cm². The procedure was repeated after 2 

weeks regardless of the findings. Assessments were made for complete healing 

(100%), partial healing (25-99%), and nonresponse (0-24%). Clinical assessments were 
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also confirmed histologically (punch biopsy). Corresponding follow-up examinations 

were carried out at 3, 6 and 12 months after the second cycle of therapy. 

Results: At 12 months, both study arms (FL and CL) showed the same complete 

lesion-related healing rate of 80% (4/5). PDT-typical adverse events as well as 

cosmetic outcome was also the same in both groups. Regarding painfulness 

(including basal cell carcinomas), the second therapy was shown to be more painful 

(p=0.026) in the CL group compared to the FL group. 

Conclusion: There are no differences in efficacy (80% CR at 12 months) and side effect 

profile between continuous and fractional CO2 laser therapy before MAL-PDT. Only 

painfulness appeared to be less with fractionated laser pre-therapy at a second cycle 

than with continuous. Overall, however, the study population is very small (n=5 at 12-

month follow-up), so the robustness of the results obtained is highly questionable. 

Furthermore, except for complete lesion healing, no results were reported separately 

by study arm and entity (basal cell carcinoma vs. Bowen's disease). 
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8 Therapy of invasive squamous cell 

carcinoma of the skin  

 M. Felcht, H. Breuninger, F. Bechara, S. Dengler, R. Gutzmer, A. Hauschild, L. Kofler, 

O. Kölbl, U. Leiter, D. Nashan, D. Vordermark, K. Wermker 

8.1 Surgical therapy of the primary tumor  

8.1  Consensus-based recommendation new 2022  

EC 

The following risk factors of SCC shall be reported to the examining 

pathologist/dermatopathologist if present: recurrence, tumor diameter >2 cm, 

localization ear, lip or temple, immunosuppression and evidence of perineural 

invasion, no displaceability from the subsurface. 

  
Strong consensus 

 

8.2  Consensus-based recommendation new 2022  

EC 

Surgical therapy of the primary tumor shall be carried out according to the 

following algorithm (Figure 4): 

  
Strong consensus 
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Figure 4: Algorithm for surgical therapy 
  

Although there is no doubt in the literature that surgical excision of SCC of the skin is 

the method of choice [329] there is little consensus for the exact design of the 

excision and subsequent histological examination. 

In reviewing the existing guidelines regarding local therapy of SCC of the skin, it is 

noticeable that discrepancies continue to exist regarding the assessment of risk 

factors that influence the locoregional behavior of SCC and also regarding the 

modalities of local therapy. This is due to the fact that the existing literature on these 

topics consists almost entirely of retrospective and also partly small studies, which 

often result in heterogeneous results. 

8.1.1 Risk factors for loco-regional progression and tumor-specific 

survival  

Knowledge of the factors leading to local recurrence and regional metastasis is 

important for surgical planning. A tumor with high potential for local infiltration 

should be treated differently than one with low potential. 

Both retrospective and few prospective studies have been carried out to analyze risk 

factors. However, for the latter, there is still a lack of studies with sufficiently large 

patient numbers. To date, 7 prospective studies have been published [20], [330], 

[19], [331], [52], [332]; three of them with patient numbers ranging from 502 to 

1,434 of different time periods from one institution [20], [330], [19]. A recently 

published study of 745 tumors was multicenter but included mostly rather low-risk 

SCC (95% were well differentiated, 85% smaller than 2 cm in diameter) [332]. Two 

other prospective studies examined 210 and 224 patients [331], [52]. Another 
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prospective study with 1,010 patients analyzed the risk factor 

immunosuppression [29]. All other studies are retrospective with patient numbers 

ranging from 69 to 1468 patients [333], [334], [335], [54], [336], [337], [338], [339], 

[340], [47], [341], [342], [53], [343], [53], [344], [345], [346]. In 7 reviews the existing 

literature is assessed [347], [348], [349], [32], [350], [351], [351], [352]. From these, 

it can be seen that the collectives have different compositions. Thus, the rates of local 

recurrence and metastasis are very difficult to evaluate by these large differences, 

also with regard to risk factors. 

Several papers point to an insufficiency AJCC classification to predict local recurrence 

or metastasis [339], [350], [353], [332]. This has led to alternative classification 

systems being proposed [354]. 

Overall, as detailed by Rowe in 1992, the following important risk factors can be 

noted: 

Tumor diameter >20 mm 

Depth of infiltration >Level 3 

De-differentiation 

Perineural invasion 

Localization ear and lower lip 

Immunosuppression 

Histological tumor thickness >6 mm 

Desmoplasia 

It is currently unclear how to weight the individual factors. According to the 

publications available to date, tumor thickness > 6 mm, desmoplasia and perineural 

invasion are the strongest prognostic factors, especially for local recurrence, but also 

for metastasis [32], [346]. 

8.1.1.1 Tumor diameter  

Clinical tumor diameter of 2 cm is a prognostic factor for rough guidance in all 

publications except one [331]. In most publications, tumor diameter was presented 

as a risk factor. In a few, the rate of local recurrence and metastasis are calculated for 

this limit. For tumors ≥2 cm in diameter, local recurrence occurred between 2-7% 

[19], [338], [53], [347] regional metastasis at 9-16% [19], [53] or at Rowe 30% [347]. 

For this reason, a standard indication of clinical diameter is recommended in the 

European recommendations on SCC. 

However, tumor diameter alone does not provide enough information about actual 

"high-risk" tumors. Therefore, as the publications show, additional histological 

information (differentiation, perineural invasion, depth of invasion or tumor 

thickness) as well as information about patient-related factors is needed [355]. 

8.1.1.2 Tumor thickness  

According to AJCC, tumor thickness is measured from the stratum granulosum or the 

base of an ulceration to the deepest infiltration [349]. Measurement at the deepest 

point of the ulceration is critical because severely ulcerated tumors then have a 

smaller tumor thickness and are thus rated at lower risk, although the opposite may 

be true. To the authors' knowledge, a study on the value of ulceration has not yet 

been published. Tumor thickness in the above studies is always measured from the 
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highest elevation (stratum granulosum there) to the deepest infiltration regardless of 

ulceration [19], [53], [347]. 

Tumor thickness measured on histological section is dependent on tumor diameter 

but is a stronger prognostic factor than tumor diameter in multivariate analyses. In 7 

other studies, tumor thickness is also analyzed (from 3-7 mm) [331], [52], [341], 

[348], [349], [350], [32]. In the old 7th edition of the AJCC classification, tumor 

thickness greater than 2 mm is cited as a high-risk factor [342], [32]. The tumor 

thickness >2 mm had been introduced in the literature in 1990 [334] as a limit of a 

possibility of metastasis starting at 2 mm and confirmed in further publications. This 

limit is critical because it would mean that the majority of SCC would be considered a 

high-risk tumor. The 8th edition of the AJCC classification has been amended to 

include a tumor thickness ≥6 mm for head and neck tumors. This is also consensus 

in virtually all classification systems [354]. 

8.1.1.3 Infiltration depth  

The infiltration depth is generally dependent on the tumor thickness. The thicker a 

tumor, the greater its infiltration depth, unless it grows purely exophytic, which rarely 

occurs. The depth of infiltration is considered a prognostic factor, especially in 

relation to the anatomical stratification (especially from Clark level V, corresponding 

to infiltration and exceeding the subcutis) [331], [54], [342], [53], [347], [348], [349], 

[32], [350]. 

However, tumor thickness is superior to infiltration depth as a prognostic factor. In 

the staging system according to Breuninger [353] which was shown to be superior to 

the other classification systems as a predictive value of metastasis in an independent 

analysis of a Norwegian group, infiltration depth is not considered . 

8.1.1.4 De-differentiation and desmoplasia  

De-differentiation is described as a prognostic factor in almost all publications. In the 

EDF-EADO-EORTC recommendations, both dedifferentiation and desmoplasia are 

mentioned as independent risk factors [354]. Nevertheless, desmoplasia is not 

mentioned in the majority of publications. Thereby, the frequency of desmoplasia 

differs depending on the studied patient collective. Desmoplasia was introduced as 

an independent risk factor for the occurrence of local recurrence and regional 

metastasis in a large prospective study in 1997 [330]. In those publications 

investigating desmoplasia as a risk factor, again, dedifferentiation is not a significant 

factor [330], [19], [20]. It is likely that desmoplasia was evaluated as a de-

differentiated type with the other forms of de-differentiation in most studies [54], 

[48]. Desmoplasia is also analyzed in another study [350] and is mentioned as a 

prognostic factor in some guidelines [356], [99], [356], [356], [357]. In the Norwegian 

study described above, in which the different classification systems were compared, 

the classification systems that did not take desmoplasia into account were inferior in 

their predictive value with regard to metastasis. The high local recurrence rate is also 

due to the fact that desmoplasia in particular often eludes histological detection in 

the periphery remote from the tumor due to single cell infiltration [358]. Therefore, 

evaluation of the margins by immunohistochemical staining faciliates a higher rate of 

detection of tumor extensions [359]. 
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8.1.1.5 Perineural infiltration  

Perineural infiltration (PNI) is consistently recognized as a high-risk 

factor. Importantly, it may be detectable microscopically, clinically as well as 

radiologically [354]. 

The frequencies of occurrence are reported very differently. They range from 1% to 

100% [337], [360]. A high PNI (55-64%) is found in highly selected collectives [342], 

[58], [361] of which in 64% in a collective of immunosuppressed patients. In most 

publications PNI is detected in 2% and 10% of tumors [48], [54], [331], [362], [363], 

[339], [52], [340], [364]. Some publications show an increased incidence of PNI in 

desmoplastic SCC [330], [54], [365]. One paper found PNI exclusively in desmoplastic 

tumors [366]. In addition, a major factor here seems to be tumor diameter. Karia et 

al. showed a significantly higher risk for local recurrence in perineural growth around 

nerves with a diameter > 0.1 mm compared to smaller nerve diameters [18]. Of the 

established classification systems for cutaneous SCC, only the Brigham and Women’s 

Hospital classification lists the cut-off of 0.1 mm nerve diameter as a separate risk 

factor. 

8.1.1.6 Localization  

Localization as a prognostic factor has been evaluated differently. The ear (region) 

and lower lip red have been analyzed as prognostic factors in numerous studies [19], 

[52], [336], [337], [339], [341], [342], [53], [347], [348], [349], [32]. In the meta-

analysis by Thompson et al. which included over 23,000 SCC, the highest risk for 

local recurrence was shown at the temple, lip and ear [32]. Furthermore, in addition 

to temple, scalp, nose and also cheek are identified as high-risk localizations in 

numerous publications [337], [342], [53], [349], [32], [346], [32]. Only three papers 

consider the trunk as a separate risk factor [335], [349], [346]. In a large prospective 

work with 1434 patients, 40 died due to SCC [20]. 35/40 patients who died had SCC 

in the head and neck region. Accordingly, in the old European guideline the entire 

head and neck region was classified as high risk or intermediate risk and only trunk 

and extremities were low risk [355]. In the new recommendations, only the temple, 

ear and lip regions are included [354]. Two studies do not consider localization as a 

prognostic factor [54], [340]. 

8.1.1.7 Immunosuppression  

Immunosuppression as a tumor independent high-risk factor is undisputed [19], [20], 

[29], [58], [53], [354]. 

8.1.1.8 Other factors  

If a previously treated SCC is present, this is evaluated as a risk factor in some 

publications [355]. This may be due to insufficient initial treatment or to the high 

local malignancy of the tumor, which per se leads more frequently to local 

recurrence, regardless of the treatment modality [330], [19], [20]. This phenomenon 

malignancy of the tumor vs. insufficient local treatment often cannot be separated in 

the literature [331], [54], [338], [367]. Also, the type of treatment is thought to 

influence the course. 
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8.1.2 Surgical therapy and histological incision margin control  

8.1.2.1 Excision for tumors with diameter smaller than 10 mm  

For small tumors <10 mm, curettage with the sharp 7-mm ring curette or deep 

horizontal ablation ("shave“ excision) is suitable. Both methods ensure sharp ablation, 

providing a clear specimen for histopathological examination. There are no studies 

for this in the literature. However, the diameter of the excised tissue should not be 

less than 5 mm. The lower corium or just under the subcutis should be reached for 

depth. If the tumor was removed in toto in this way, the subsequent secondary 

healing, if it is possible at the corresponding localization, leads to very good 

aesthetic results [368], [369]. In addition, inflammatory processes can lead to 

regression of remaining tumor parts after horizontal ablation or curettage for 

example [370]. 

For larger and thicker tumors, the depth should reach at least deep into the subcutis, 

whenever possible at least 6 mm deep. This allows assessment of tumor thickness 

and differentiation and thus a more accurate prognostic assessment by 

histopathologists. However, it should be noted that this may not always detect 

desmoplasia, as it may occur in subareas. The same applies to PNI, which can often 

be detected only in the tumor periphery. 

8.1.2.2 Histological backup before major excision  

Often, the diagnosis of SCC or at least an epithelial malignant tumor can already be 

made clinically with a high degree of certainty and thus a surgical indication is given. 

In these cases, the sample biopsy would be an unnecessary burden for the patient. If 

a trial biopsy is nevertheless necessary, a 6-mm-diameter punch, set at the highest 

point of the tumor, is most suitable. A spindle-shaped excision is the alternative. 

Since even a specimen biopsy is often difficult to classify histopathologically or not all 

necessary histological parameters can be collected (see Chapter 8.1.2.1) an incision 

through the entire tumor is more informative. This is best achieved by a clinically 

complete tumor excision. A marker (for example, at 12 o'clock relative to the body 

axis) is useful for later orientation in case of R1 resection. In case of a complete 

excision, a reprocessing of the cut edges should follow in order to ensure an R0 or R1 

resection. 

8.1.2.3 Histological section margin control: gapless vs. non-gapless workup of 

excised tumor material  

Histological specimens can be evaluated either on frozen section or on paraffin-

embedded material. Kerosene sections are the gold standard in terms of sensitivity 

and specificity, especially for SCC of the skin, as the cells of the stratum spinosum do 

not stain as intensively as the cells of the stratum basale. Other methods such as 

confocal laser microscopy or "Rapid Lump Examination" have not been reviewed for 

SCC of the skin [371], [372]. 

The embedded preparation can be processed in different ways. In particular 

conventional slicing is distinguished from 3D histology. In contrast to conventional 

slicing of the excised material by parallel, lamellar, serial cuts (bread loaf technique), 

which have diagnostic gaps, in 3D histology the outer edges of the entire excised 

material are cut off into embeddable strips or re-excised as such and pressed flat on 

the outer side according to the rules of the clock. In this way, a transformation of the 

three-dimensional cut surfaces of the material into two-dimensional histological 
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preparations with a gap-free view of the cut edges of the excised sample is 

achieved [373]. The larger the specimen, the less time is required for sectioning and 

examination for edge sectioning compared to bread loaf technique [374]. 

One paper prospectively investigated whether the different reprocessing techniques 

lead to differences in recurrence frequencies in basal cell carcinoma [375]. 

Recurrence frequency was significantly lower when gapless reprocessing was used. 

With limitations, this may be transferable to SCC. However, it should be critically 

noted that this difference was significant only in nodular basal cell carcinoma, since 

overall the number of recurrences was very low and nodular basal cell carcinoma 

constituted the largest subgroup. Furthermore, the spacing between the lamellae in 

the bread loaf technique can certainly be set even tighter than 5 mm (as applied in 

the study). 

8.1.2.4 Local excision with wide resection margins and subsequent lamellar 

serial reprocessing  

In the procedure of wide resection ("wide local excision“, WLE), the primary tumor is 

excised with a certain safety margin. The size of the safety margin is not standardly 

defined for this form of resection and a wide variance is described in the literature (4 

to 10 mm, maximum 50 mm) [376], [377], [378], [379], [355]. The current European 

Guideline recommends removal of a clinical safety margin of 5 mm for low-risk SCC 

and 6-10 mm for high-risk SCC for the WLE technique [379]. A larger resection margin 

compensates for the uncertainty of histological examination described below and also 

increases the rate of complete excisions even at the first procedure. 

Workup using bread loaf histology (serial sectioning technique/bread loaf sections) is 

carried out using the kerosene sectioning technique with lamellar, serial sectioning of 

the tumor specimen. In conventional histological examination via the aforementioned 

bread loaf histology, the width of the lamellae is not specified in the existing 

literature except in two cases, although the quality of the histological examination 

depends significantly on it [362], [377]. Since examination with bread loaf sections is 

technically incomplete ("diagnostic gaps“), surgeons usually choose rather generous 

resection margins for the initial excision of a tumor, hence the term (WLE). This 

results in larger defects [380]. For this reason, the current European Guideline points 

out that, for example, in the head and neck region, the use of the tissue-saving MKC 

technique with gapless three-dimensional incision margin control can be useful [379]. 

The data in the literature on resection distances for WLE is relatively meagre. The 

most important and most cited study on this is that of Brodland 1992, which states 

that tumors with <20 mm diameter can be excised with 4 mm resection distance from 

the clinically visible tumor borders in 96% R0 [381]. For tumors with ≥20 mm, this is 

always achieved with a resection margin of 6 mm. If the resection margin is increased 

to 9 mm, 100% R0 resection is achieved. A limitation of this study is that 

predominantly low-risk tumors were investigated. A more recent prospective study 

confirms this assumption, as up to 49% of SCC with PNI required a resection margin 

of 6 mm or more [48]. On average, resection margins of 6.5 mm are reported [52], 

[377], [382], [383]. The benefit of a larger resection margin is clearly demonstrated 

by a recently published retrospective work showing that taking a safety margin of 

more than 5 mm in high-risk SCC, improves tumor-specific survival [384]. However, 

Philipps et al. state that clinical resection margin data were not available, so the 

available data are based on histological resection margins (indicated by the 
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pathologist) [384]. In the other publications on WLE cited above, no data on resection 

margins are provided. 

Some papers also address the question of how frequently R1 resection occurred at 

initial excision. Rates of 1-16% are mentioned. On average, it is approximately 

6% [382], [385], [386], [387]. Further studies investigated whether initial R1 excision 

influences the number of recurrences. The data on this are very inconsistent with 8-

68% recurrences [385], [383]. One retrospective work on a very large collective 

(n=1468) of patients investigated whether there are subgroups in which the simpler 

technique of WLE has more frequent positive excision margins. This was significantly 

more common in SCC that occurred in older patients or in the head and neck region, 

were pretreated, had a larger diameter or high tumor thickness [344]. From this, it 

can be concluded that the relatively simple method of WLE can be a useful method in 

SCC that do not have the above factors. 

The advantage of the method is that the tumor can be seen on almost all sections in 

its expression. The disadvantage is incomplete work-up of the margins with resulting 

false negative findings. It is regrettable that it is not precisely defined how wide the 

distance between the lamellae may be. This is especially problematic in large, 

multifocally growing tumors. Keeping the distance between the lamellae small in very 

large tumors quickly results in a large number of sections to be found. The definition 

of how large the histological distance of the tumor from the edge of the incision 

should be to still be considered an R0 resection varies from 1 to 4 mm in WLE 

studies [340], [47], [385]. Less than 1mm has been defined as R0 in very few 

papers [382]. 

8.1.2.5 Micrographically controlled surgery  

In the development of the gapless cut edge method, different procedures are given in 

the literature. F. Mohs was the first to introduce chlorine zinc etching in 1941 [388]. 

As early as 1963, Drepper was the first to systematically examine flat excisions from 

the wound bed histologically on their outer surface using the kerosene section 

method, in order to detect tumor extensions [389]. Mohs named this procedure 

"Microscopic Controlled Surgery“ [390], [391]. In Germany, the term subsequently 

became established (MKC) [392], [393]. 

In the current AWMF guideline on MKC, this is defined as a technique the goal of 

which is to achieve histologically proven complete removal of malignant tumor 

components (R0 resection) while sparing the healthy environment as much as 

possible [393]. The AWMF guideline lists different techniques, all of which are 

subsumed as MKC. Techniques that can be safely described as MKC are those in 

which there is a gapless evaluation of the cut edges. In addition, in Germany, non-

gapless techniques with closely set lamellae are sometimes also referred to as MKC, 

although this contradicts the original idea of a gapless assessment of the outer 

margin of the excised tissue. 

The majority of published gapless MKC studies in SCC originate from countries where 

findings are mainly made on frozen sections. This includes original papers [333], 

[53], [347], [348], [332] and reviews [394], [395], [351]. In Germany, MKC is mostly 

carried out on paraffin-embedded material [393]. For the gapless MKC on paraffin-

embedded specimens, the term 3D histology [396] or in the US “complete 

circumferential peripheral and deep margin assessment (CCPDMA)” has also been 

proposed [397]. There are also several studies on this technique with findings on 
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kerosene sections [330], [19], [20], [364], [398] ("slow Mohs-surgery“). One study 

investigated whether findings in basal cell carcinoma initially carried out on a frozen 

section were identical to findings on paraffin-embedded specimens [362]. This was 

the case in 158/160 (98.8%) of the cases. Nevertheless, it must be stated that the 

diagnosis of SCC on frozen section is not easy and also presents more difficulties 

than in basal cell carcinoma due to the different staining behavior in an HE stain. 

Therefore, in the current European guideline, after initial diagnosis on a frozen 

section, control on paraffin-embedded sections is recommended [379]. 

The question of how often R1 resection is present in primary tumor excision is 

mentioned in only one of the publications and amounts here to 43% [48]. This seems 

quite high compared to WLE, but this is not surprising given the small initial excision 

distances in the concept of a skin-sparing surgical technique. It was not tested 

whether this influences the recurrence rate. 

The advantage of the methods is the high sensitivity for detecting tumor extensions. 

However, it should be borne in mind that desmoplastic tumors, for example, are 

characterized by single-cell infiltration, which may elude histological detection in the 

periphery remote from the tumor. Nevertheless, it can be stated that with this 

method, the primary safety distance is usually kept small (1-5 mm, depending on 

tumor diameter and location), as overall the sensitivity to detect tumor extensions is 

high. This allows significantly smaller defects, which can be advantageous in certain 

localizations such as the facial region [380]. In addition, from a purely practical point 

of view, it may make sense to use gapless MKC for very large tumors, as a bread loaf 

technique (with narrow lamellae) necessitates the reporting of very many sections. 

However, this is of course dependent on the individual site conditions, as only 

temporary application of gapless MKC can also be time-consuming. The disadvantage 

is that only the plane of the incision margin is visualized and the tumor center must 

be examined separately, either after curettage as in Mohs surgery or from the 

remaining remnant after separation of the outer sides. And with the MKC method, 

increased re-operations may be required to achieve an R0 situation. 

8.1.2.6 When should micrographically controlled surgery with gapless 

reprocessing of the incision margins be aimed for?  

In all following considerations regarding surgical R0 resection with/without safety 

resection, it is important to compare tumor-specific survival with overall survival. It 

has been shown that only about 2% of patients with cutaneous SCC actually die from 

SCC and about 40% die from other causes [20], [399], [398]. One may hope that this 

will become even rarer in the future, as there are promising therapeutic options with 

immunotherapy. However, these will not be readily applicable in some patients, so 

that it is necessary to prevent inoperable complications in these groups as far as 

possible (e.g. immunosuppressed patients). 

Local recurrence rates after WLE, vary widely between 0-53% [347], [399]. Within the 

same publications, rates of local recurrence can also vary many times over for the 

same treatment modality, depending on the subcollective studied [338], [347], [385], 

[400]. The majority of publications report rates of 2-13% [331], [335], [347], [364], 

[364], [362], [364], [401], [364], [383], [364], [402], [364], [403], [343], [343], [404], 

[345], [345], [405]. 

In a prospective study in which 277 SCC were treated with WLE followed by bread loaf 

histology, the regional metastasis rate was 23% [331]. Similar regional metastasis 
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rates of 5-47% are found in retrospective studies [336], [338], [340], [341], [342], 

[347], [363], [399], [401]. Other studies show lower metastasis rates of 2-4% [52], 

[335], [340], [362]. Overall, it should be noted that this method was more commonly 

used by oral and maxillofacial surgeons who treated the larger tumors and thus 

patients were per se at greater risk of developing metastases. Thus, there is obviously 

a bias to the disadvantage of WLE. A comparison of the mentioned studies is virtually 

impossible, because often the risk factors of the tumors are not mentioned [347], 

[58], [394], [395], [406] or the information about the metastasis rate is missing [367], 

[385], [386], [403]. 

Local recurrence rates of MKC vary between 0-33% [347], [332]. Most publications 

report recurrence rates between 2-8% [395], [19], [347], [407], [398], [403], [286], 

[408], [409], [410], [411], [345]. Looking specifically at the local recurrence rate 

between non-desmoplastic and desmoplastic SCC, it differs significantly with 4 vs. 

26% [412]. 

Overall, the recurrence rate after MKC appears to be lower than after WLE with an 

average recurrence rate of 2-13% (see above), but there are risk constellations (such 

as desmoplasia) in which recurrences may occur frequently despite gapless MKC. The 

assumption of an overall lower recurrence rate after MKC is supported by two recently 

published retrospective comparative papers showing that both the local recurrence 

rate and the metastasis rate are lower with MKC than with WLE [345], [413]. However, 

both papers lack details on the exact workup of the WLE-treated specimens, in 

particular the magnitude of the distance between the individual lamellae. In addition, 

data on the distribution of differentiation [345] or desmoplasia [345], [413] are 

missing. However, it is noteworthy that in both studies, the MKC-treated collectives 

had a significantly worse risk profile and contained, for example, larger tumors that 

infiltrated deeper structures [345] or were more frequently immunosuppressed [413]. 

Other studies could not demonstrate a significant superiority of MKC in terms of 

recurrence rate [403], [400]. This may be due to the fact that, depending on the 

subpopulation studied, the rates of local recurrence can vary many times over for the 

same treatment method [330], [19]. 

Low metastasis rates of 0-7% have been described after Mohs surgery [333], [53], 

[408], [409], [410], [19], [52], [364], [364], [402], [364], [409], [411], [411], [413], 

[332]. However, in much of the available data, Mohs surgery has tended to treat 

smaller tumors [395]. This is particularly evident in a much-cited prospective study in 

which locoregional metastasis did not occur in any case of the 1263  SCC 

studied [407]. It is important to note that even recent studies with mostly smaller 

tumors show that MKC cannot 100% reliably prevent either locoregional recurrence or 

metastasis [345], [332], [413]. Moreover, the proportion of patients who die due to 

SCC is lower after MKC than after WLE but death is not excluded [400]. If desmoplasia 

is present (despite MKC) the risk of dying from SCC is increased 8-fold [20].  All this 

implies that even after gapless MKC, removal of an additional safety resectate after 

R0 excision might well be reasonable for certain high-risk patients, especially since 

recurrence of SCC [329] or metastasis is associated with a poor prognosis. 

As early as 1992, Friedman [376] published a commentary on the review by Rowe et 

al. [347] in which he called for prospective randomized trials for the different 

therapeutic modalities. There is still no such study [395]. For Germany it is 

aggravating that different centers use different techniques of MKC or some 

techniques are called MKC that are accompanied by incomplete visualization of the 

incision margins [414]. Often the surgeon is not aware of the distance between the 
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individual lamellae in bread loaf technique processed specimens and therefore cannot 

really judge how reliable an R0 finding is, if this was based on bread loaf technique 

processed histology. 

In conclusion, for the reasons mentioned above (lack of good randomised, 

multicenter studies with similar cohorts; different techniques of MKC; gapless vs. 

non-gapless workup and formaldehyde-fixed vs. frozen section), it is difficult to say 

when MKC should definitely be sought. At the same time, this question is very 

important due to the fact that even the new immunotherapies are not helpful or 

might not be able to be used in everyone (e.g., organ transplant patients), are 

expensive and have numerous side effects. Overall, it must be stated that a general 

recommendation to treat all SCC with gapless MKC does not seem justified at 

present. At the same time, the targeted use of this technique for certain high-risk 

patients seems to be a reasonable option. 

8.2 Operative procedure after R0 resection  

8.2.1 Safety resection after R0 resection  

The course of SCC of the skin can be complicated by local recurrence (local 

recurrence rate), local metastasis to the skin, metastasis to the regional lymph nodes 

or distant metastases. Optimally, taking a safety resectate should reduce the risk of 

developing any of these complications. 

However, interpretation and comparison of the studies described above is difficult 

due to the application of the different excision techniques and histological cut margin 

controls in Germany and also due to the differently applied techniques of MKC. At the 

same time, however, the vast majority of the studies show that after both methods 

(WLE and MKC), in principle, the risk of both local recurrence and metastasis for high-

risk SCC is not 0%. Recurrence of SCC is associated with a poor prognosis, especially 

if this finding is unresectable [20], [329]. If multiple risk factors occur simultaneously, 

this additionally worsens overall survival [20]. 

According to WLE, the current European guideline recommends removal of a clinical 

safety margin of 5 mm for low-risk SCC and 6-10 mm for high-risk SCC to the 

sides [379]. For depth, excision of the subcutaneous adipose tissue and, if 

localization is appropriate, entrainment of the galea aponeurotica is 

recommended [379]. Data for this are practically not available [355]. According to 

WLE, the Scottish guideline recommends excision of at least 4 mm for low-risk SCC 

and at least 6 mm for high-risk SCC [356]. Neither the European nor the Scottish 

guidelines comment on whether the additional collection of a safety resection 

specimen after gapless MKC is useful in certain high-risk patients. 

Given the importance of the question regarding safety resectate intervals after 

excision of a SCC, an attempt was made to formulate recommendations based on the 

limited data available. It was also considered that i.) a distinction must be made 

between gapless vs. non-gapless resection and ii.) even gapless resection of the 

incision margins does not protect against the possibility that tumor cells have 

detached from the primarius and may be located in the immediate periphery of the 

tumor. 
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8.2.2 Wound closure after confirmation of R0 resection  

8.3  Consensus-based recommendation checked 2022  

EC 

As long as an R0 resection has not been histologically confirmed, wound closure 

shall only be performed if the resection margins can be clearly assigned 

postoperatively (e.g., no displacement flaps). 

  
Strong consensus 

 

The histological findings in the paraffin section are available at the earliest on the day 

after the excision. The areas of subtotal excision are also reported. The probability of 

subtotal excision increases proportionally with tumor size and inversely 

proportionally with excision distance. For WLE, it was stated above that rates of R1 

resection after initial excision range from 1-16%, with a median of 6% [382], [385], 

[386], [387]. After MKC, the rate is higher (up to 43% [48]) because of the rather small 

resection distances. For the latter procedure, the cryostat incision procedure is mostly 

used internationally. Re-excision can then be performed promptly. 

In the case of unfavorable localization or very large tumors, it is advisable not to 

close the defect plastically until tumor-free incision margins have been demonstrated. 

This is especially true if local flap plastic surgery is planned, since it can sometimes 

displace the margins of the defect, making it difficult to assign a subsequent excision 

later. 

8.3 Sentinel lymph node biopsy  

8.4  Evidence-based statement checked 2022  

LoE 

3 

There are no valid data on the prognostic and therapeutic value of sentinel lymph 

node biopsy available. 

 
[415], [416], [417], [418] 

3: De novo research 

  
Strong consensus 

 

One option for minimally invasive lymph node diagnostics is the removal of one or 

more sentinel lymph nodes (SLN). By means of a radioactive tracer or a dye, which is 

infiltrated peritumorally, lymph drainage and SLN are visualized, which are then 

surgically removed and examined histopathologically (sentinel lymph node biopsy, 

SLNB). The quality criteria (sensitivity, specificity, negative predictive value, false 

negative rate) of SLNB in SCC of the skin show a sensitivity of 79%, a specificity of 

100% and a negative predictive value of 96%, so that the procedure can purely 

technically be classified  as reliable [418], [415], [419], [420]. The possibility of 

imaging even atypical lymphatic drainage pathways can be advantageous especially in 

the head and neck area and also in recurrent tumors or after previous operations 

[421], [422], [423]. 
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It must be taken into account that in the primary therapeutic excision of large tumors 

(>20 mm in diameter, referred to in the literature as high-risk tumors), if necessary 

with safety resectate, naturally relatively large defects arise. This generally alters the 

lymphatic drainage in the head and neck region with its complicated lymphatic vessel 

supply. This makes a possibly indicated SLNB possibly insufficient, because the site of 

injection then no longer corresponds closely to the tumor center. Thus, if lymphatic 

scintigraphy is planned as part of SLNB, an adequate trial biopsy should be performed 

before tumor excision to determine the risk of metastasis as best as possible by 

histological parameters. The size of >20 mm in diameter is relatively imprecise 

without additional information and still includes many low-risk tumors. One would 

then risk overdiagnosis by SLNB using only this single parameter in often elderly 

patients. 

Nevertheless, a general recommendation for SLNB cannot be given at present because 

sufficient and sufficiently valid data on the prognostic and therapeutic value of SLNB 

are lacking [424], [425], [426], [427], [428], [99]. Studies to date have not yet been 

able to prove any advantages with SLNB in terms of disease-specific and overall 

survival as well as metastasis-free survival with statistical significance [429]. 

Most of the available data address the use of SLNB in high-risk profiles (see Chapter 

8.1.1). Numerous studies cite a potential benefit (detection of clinically occult 

micrometastases, avoidance of unnecessarily extensive lymphadenectomies with 

higher morbidity compared with SLNB) in high-risk SCC, which is expected to have a 

metastatic risk >10%. A recent paper studied 720 patients with high-risk SCC, 150 of 

whom received SLNB [430]. It was shown that patients who received sentinel lymph 

node biopsy showed no benefit in terms of further metastasis or tumor-specific 

death. Thus, SLN removal for SCC of the skin continues to show no benefit, although 

of course complications of SLNB (see studies in breast cancer and melanoma) are rare 

(3-5%) and primarily include lymphedema, infection, hematoma, seroma, cutaneous 

lymphatic fistula, and suture dehiscence [431], [423], [424], [99], [432], [433], [434], 

[435]. 
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8.4 Prophylactic and therapeutic lymphadenectomy  

8.5  Evidence-based recommendation checked 2022  

GoR 

A 

Prophylactic lymphadenectomy shall not be performed. 

LoE 

3 

[428], [436], [437], [438], [439] 

  
Strong consensus 

 

8.6  Evidence-based statement checked 2022  

LoE 

3 

Data on the value of regional lymphadenectomy in the setting of a positive 

sentinel lymph node biopsy are insufficient. 

 
[428], [436], [437], [438], [439] 

  
Strong consensus 

 

8.7  Evidence-based recommendation checked 2022  

GoR 

B 

Regional (therapeutic) lymphadenectomy should be performed when lymph node 

metastasis is clinically manifest. 

LoE 

3 

[428], [436], [437], [438], [439] 

  
Strong consensus 

 

8.8  Evidence-based statement checked 2022  

LoE 

3 

Improvement in locoregional tumor control has been described for regional 

therapeutic lymphadenectomy for nodal metastasis. 

 
[428], [436], [437], [438], [439] 

  
Strong consensus 
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For cutaneous SCC a (prospective) benefit of prophylactic (elective) lymph node 

dissection in terms of disease-specific and overall survival has not been proven so far 

[438], [440]. A benefit can only be expected from a metastasis frequency of more 

than 20%, for the head and neck area a study could work out an expected benefit 

here [439] ("utility" for each treatment is a weighting scheme for the expected value 

of each member of the decision tree. Utilities are numeric values that represent a 

person's preference for different health outcomes after treatment. Each utility state 

has a numerical value between 0 and 1; death is traditionally assigned a value of 0, 

whereas a disease-free state with no significant effects of treatment is assigned a 

value of 1). Only in very advanced stages (such as skull base proximity or nodal 

metastasis in the parotid area) do individual studies (retrospective case series) report 

a benefit from elective neck dissection in the head and neck region [441], [442]. 

European consensus-based guidelines recommend therapeutic lymph node dissection 

for clinically (cN+ in staging, macrometastasis) or histologically confirmed metastasis 

(pN+, micro- or macrometastasis in SLN, metastasis confirmed by fine needle biopsy 

or lymph node removal) [99]. As a rule and according to the recommendation of most 

authors, it includes not only the region or level of the confirmed metastasis but also 

the directly adjacent levels in each case (adaptation from the S3 guideline "Oral cavity 

carcinoma" [440]. Sufficient data for an evidence-based decision on the extent (level, 

radicality) of the necessary therapeutic lymphadenectomy in cN+/ pN+ situation do 

not exist [443], [444]. Data justify therapeutic lymphadenectomy in cN+ /pN+ by 

expected better locoregional tumor control and – depending on the extent of nodal 

metastasis – partial also of disease-specific survival, whereas adjuvant radiotherapy in 

pN+ was additionally performed [445], [446], [443], [423], [437], [442], [447], [448], 

[449]. 

Therapeutic lymph node dissection should only be performed if a surgical procedure 

seems possible and reasonable with regard to the general condition (operability) and 

in the context of the overall concept. This requires the intention of R0 resectability of 

the metastasis(es) (local operability). If general and local operability are not given, 

non-operative therapy modalities should be given preference in the context of an 

interdisciplinary tumor board decision. 
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8.5 Lymphadenectomy in the head and neck region  

8.9  Evidence-based statement checked 2022  

LoE 

3 

There is no general consensus on the level of dissection required in the head and 

neck region. 

 
[428], [436], [437], [438], [439] 

  
Strong consensus 

 

There is no consensus in the literature on the extent of lymph node clearance In the 

head and neck region. The decisive factor in particular is the localization of the 

primary tumor. 

For a few localizations, a rather constant lymphatic drainage area is described, e.g., 

for the area of the lower lip, lymphatic drainage into the submental and 

submandibular lymph nodes as well as high-cervical lymph nodes (level Ia, Ib and II 

according to Robbins et al.) [450], [451], [452], [453]. 

Most localizations exhibit highly variable lymphatic drainage. For example, a wide 

variety of lymphatic drainage pathways are described for the ear region alone: to 

retroauricular and occipital, to infraauricular, to cervical levels II, III and IV, and to 

parotidal lymph nodes [454], [455], [456]. This variable lymphatic drainage, which 

may include the contralateral lymphatic drainage areas if the tumor is located close to 

the midline, also applies to other regions of the head and neck [436], [457], [438], 

[458], [459]. Thus, it has been shown that in skin tumors of the head and neck 

region, a contralateral sentinel lymph node is present in 7% [460]. In particular, the 

lymphatic drainage into the parotid area is also important from a clinical-surgical 

point of view due to its proximity to the facial nerve, which should be preserved and 

spared if at all possible in the course of a lymphadenectomy/parotidectomy [461], 

[462], [461], [462]. 

If possible, a gentle, so-called selective-functional excision should be performed while 

preserving the functionally significant structures (especially nerves, muscles and 

vessels). Only in cases of extensive metastasis are radical dissections recommended 

with then increased morbidity. In analogy to oral cavity carcinoma, the results of a 

selective neck dissection are not inferior to those of a modified-radical or radical neck 

dissection with regard to tumor control, disease-specific and overall survival 

(adaptation from the S3 guideline "Oral cavity carcinoma") [463], [464], [465], [466], 

[467]. 
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8.6 Radiotherapy and postoperative radiotherapy  

8.10  Evidence-based recommendation checked 2022  

GoR 

B 

For tumors that are not locally resectable in sano or inoperable patients, 

radiotherapy should be performed. 

LoE 

3 

[468], [400], [469], [470], [471], [472] 

3: De novo research 

  
Strong consensus 

 

Prospective randomized studies comparing the effectiveness of primary radiotherapy 

in terms of local tumor control and patient survival compared to other local therapy 

modalities are not available. However, retrospective studies show high local tumor 

control after primary radiotherapy. Mendenhall reported a local recurrence rate of 

6.0%/10.5%/12.8% at 5/10/15 years for a 245 patient collective. The local recurrence 

rate was dependent on the initial tumor size. For T1 tumors it was 1.7% after 15 

years, for T2 tumors 7.4%/14.2%/19.0% after 5/10/15 years and for T3 tumors 25% 

after 5/10 years. Mendenhall therefore recommends a radiation dose of 70 Gy for 

larger tumors and 60-70 Gy for smaller ones [473]. Lansbury comes to similar 

conclusions in a meta-analysis comprising 14 mostly retrospective studies on 1018 

primary irradiated patients with cutaneous SCC [400]. For studies with a median 

observation time of 2 to 5 years, he reports a median recurrence rate of 6.1%. 

The extent to which simultaneous chemotherapy can increase the efficacy of primary 

radiotherapy in large or initially lymphogenically metastatic tumors has not been 

clarified in large patient collectives with cutaneous SCC. 

An approach analogous to the treatment of advanced mucosal SCC has been 

described in the literature [470], [471]. For example, Nottage reports 21 patients who 

received primary irradiation (total dose 70 Gy, single dose 2 Gy) and simultaneous 

chemotherapy (cisplatin 40 mg/m² or carboplatin AUC2 weekly) in a prospective 

phase II study. Of 19 evaluable patients, 10 developed complete remission and 2 

tumors were operable after radiochemotherapy and could be completely resected 

[472]. Tanvetyanon et al. reported in 67 patients that adjuvant radiochemotherapy 

with cisplatin significantly reduced the risk of recurrence in a multivariable analysis: 

Hazard ratio (HR) 0.31. However, no difference in overall survival was observed [474]. 

For a very small patient population with recurrent tumors, Sharon reports the 

possibility of alternative therapy with antibodies (cetuximab) concurrent with 

radiotherapy in addition to platinum-based chemotherapy [468]. Radiotherapy with 

either concurrent platinum or cetuximab appears to offer similar clinical outcomes in 

patients with locally advanced cutaneous SCC of the head and neck. 
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8.11  Evidence-based recommendation checked 2022  

GoR 

B 

Postoperative radiotherapy should be performed for: 

• R1 or R2 resection (if further resection is not possible). 

• Extensive lymph node involvement (>1 affected lymph node, lymph 

node metastasis >3 cm, capsule rupture) 

• Intraparotid lymph node involvement 

LoE 

2 

[475], [476], [99], [361], [363], [469], [474], [477], [478], [479], [480] 

2: De novo research 

  
Strong consensus 

 

8.12  Evidence-based recommendation modified 2022  

GoR 

B 

Adjuvant radiotherapy should be performed in the presence of extensive 

perineural sheath infiltration. 

LoE 

2 

[475], [476], [99], [361], [363], [469], [474], [477], [478], [479], [480] 

2: De novo research 

  
Strong consensus 

 

8.13  Evidence-based recommendation modified 2022  

GoR 

0 

Adjuvant radiotherapy may be considered if the resection margin is close. 

LoE 

2 

[475], [476], [99], [361], [363], [469], [474], [477], [478], [479], [480] 

2: De novo research 

  
Strong consensus 
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8.14  Evidence-based statement new 2022  

LoE 

2 

Current data do not support a recommendation for combining adjuvant 

radiotherapy with systemic therapy. 

 
[481], [482], [483] 

2: De novo research 

  
Strong consensus 

 

For the following revision as part of the 2020/2021 guideline update, a systematic 

update search was performed for the period of January 2017 to May 2021. Systematic 

reviews, randomized trials, and case series > 200 patients were included. 

General postoperative radiotherapy for cutaneous SCC is not indicated but should be 

offered only in the presence of risk factors for local or locoregional recurrence. Risk 

factors, some of which are discussed in contradictory fashion in the literature, include 

R1 or R2 resection, narrow resection margin (<2 mm in the absence of the option of 

resection), recurrent tumor, maximum tumor size (>2 cm), maximum penetration 

depth (>4 mm), infiltration of adipose tissue, PNI, and extensive lymphogenic 

involvement (>1 affected lymph node, capsular rupture) [360], [478], [363], [484], 

[356], [474], [477], [361], [485]. 

A recent systematic review with meta-analysis considered the impact of postoperative 

radiotherapy in patients with cutaneous SCC (n=2605 patients, n=20 studies) [475]. 

Adjuvant radiotherapy achieved significant improvements in overall survival (OR 2.94; 

95% CI, 1.75-4.91; p<0.0001), disease-free survival (OR 2.17; 95% CI, 1.23-3.83; 

p=0.008), and recurrence rate (OR 0.56; 95% CI, 0.36-0.85; p=0.006). In the subgroup 

of patients with free incision margins, postoperative radiotherapy resulted in 

improved disease-free survival (OR 2.53; 95% CI 1.24-5.14; p=0.01); overall survival 

was not analyzed. In the overall population, multivariate analysis of risk factors for 

overall survival identified the following significant factors: Use of radiotherapy 

(improvement with HR 0.47; 95% CI, 0.34-0.65; p<0.00001) as well as PNI (HR 1.61; 

95% CI, 1.24-2.09; p=0.0004), positive incision margins (HR 2.34; 95% CI 0.34-0.65; 

p=0.0008) and immunosuppression (HR 3.02; 95% CI 2.14-4.25; p<0.00001) [475]. 

Another systematic review with meta-analysis evaluated the value of postoperative 

radiotherapy in patients with cutaneous SCC of the head and neck region and 

regional lymph node metastasis (n=3534 patients from 20 observational studies and 

one randomized trial) [476]. Adjuvant radiotherapy was significantly associated with 

improved overall survival in the meta-analysis (HR 0.45, 95% CI 0.26-0.78; p=0.005), 

while immunosuppression (HR 2.66, 95% CI 2.26-3.13; p<0.0001), capsular rupture 

(HR 1.90, 95% CI 1.12-3.22; p=0.02), the proportion of affected lymph nodes (HR 

1.91, 95% CI 1.09-3.35; p=0.02) and age (HR 1.03, 95% CI 1.00-1.07; p=0.05) were 

determined. The use of postoperative radiotherapy was also associated with improved 

disease-specific survival (HR 0.52, 95% CI 0.33-0.84; p=0.008). 

Postoperative radiotherapy after R1 or R2 resection and after close resection (<2 mm) 

without the possibility of resection is considered mandatory [363], [356], [99], [474], 

[477]. A meta-analysis did not find different local recurrence rates between surgery 
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alone and surgery and postoperative radiotherapy for close or unclear resection 

margins. However, the authors inferred the effectiveness of postoperative 

radiotherapy based on the fact that recurrence rates were the same for both 

treatment modalities, although the irradiated patients had larger tumors [363]. 

Therefore, Veness recommends radiotherapy with a total dose of 50-60 Gy in this 

situation [477]. There is no literature indicating maximum tumor size or infiltration 

depth as mandatory indications for postoperative radiotherapy. Therefore, both risk 

factors must be considered optional and may be used in terms of an individual 

decision if necessary. Although no prospective studies on PNI as an indication for 

postoperative radiotherapy are available, 2 reviews and 3 other publications indicate 

that the local recurrence risk in PNI can be reduced by postoperative radiotherapy 

[360], [478], [363], [99], [361], [485]. The extent of infiltration and the size of the 

infiltrated nerve are important. Han reports local control rates of 78-87% for 

microscopic PNI, 50-55% for macroscopic PNI, while after postoperative radiotherapy 

local control was 100% in selected patients [478]. In the presence of extensive 

involvement of the cervical lymph nodes (>1 affected lymph node, lymph node 

metastasis >3cm, capsular rupture), postoperative radiotherapy is mandatory [486], 

[487], [437], [488], [480], [449], [479]. This not only improves the local recurrence 

rate [487], [437], [488], [480], [449], [479] and disease-free survival [480], [449] but 

also improves overall survival [437], [488], [480], [449], [479]. In a 122-patient 

retrospective study, the local recurrence rate, 5-year disease-free survival, and overall 

survival were 55%, 34%, and 27% for patients operated on alone and 23%, 74%, and 

66% for those additionally irradiated postoperatively [479]. The irradiation dose 

ranged from 50 to 60 Gy [437]. A special situation exists in intraparotidal lymph node 

metastases, as postoperative radiotherapy is always recommended here [489], [490]. 

Literature references on the procedure for lymph node metastases of the axilla and 

inguinal region are sparse and are essentially based on the indication for 

postoperative radiotherapy in the neck region [489]. 

On the question of the role of postoperative radiochemotherapy in the presence of 

risk factors, the randomized phase III trial TROG 05.01, which included n=310 

patients with macroscopically completely resected (R0 or R1) high-risk cutaneous SCC 

of the head and neck region according to the following criteria: Presence of 

intraparotid lymph node metastasis or lymph node metastasis with at least one of the 

criteria (≥ 2 lymph nodes or capsule rupture or largest lymph node > 3cm) or 

advanced primary tumor (> 5cm or T4 or in-transit metastasis) [481]. Postoperative 

radiotherapy 60-66 Gy was compared with radiochemotherapy 60-66 Gy with 

carboplatin weekly AUC 2 (maximum 6 doses). The primary endpoint of freedom from 

locoregional recurrence showed no advantage of radiochemotherapy, being 83% for 

radiotherapy alone and 87% for radiochemotherapy at 5 years (HR 0.84, 95% CI 0.46-

1.55; p=0.58). The 5-year overall survival was also comparable, being 76% for 

radiotherapy and 79% for radiochemotherapy (HR 0.95, 95% CI 0.58-1.57) [481]. 

A 2019 review also showed no benefit in adding carboplatin as part of adjuvant 

radiotherapy to preoperated patients compared with single radiotherapy. A 

retrospective analysis of 104 patients with locally advanced cutaneous SCC who had 

already undergone surgery including parotidectomy and neck dissection found no 

significant difference in recurrence-free survival between radiochemotherapy vs. 

radiotherapy with a 2-year disease-free survival of 65% vs. 58% (p=0.43) [482]. 

In a propensity score-matched analysis, the effect of combining postoperative 

radiotherapy with cetuximab for high-risk cutaneous SCC (poorly differentiated, PNI, 

lymphovascular invasion, positive incision margin, lymph node involvement, 
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recurrence, immunosuppression, or ear/cheek/lip localization) of the head and neck 

region was considered (n=68) [483]. Both 5-year overall survival (80% vs. 61%) and 5-

year progression-free survival (66% vs. 29%) were favorable for the cetuximab group, 

but the differences were not significant. 

In summary, multiple studies with heterogeneous and sometimes very small patient 

populations show no or no statistically significant benefit for platinum-based 

chemotherapies in combination with radiotherapy in terms of overall survival, 

disease-specific survival, and relapse-free survival compared with radiotherapy alone. 

The use of EGFR receptor antagonists in combination with radiotherapy should be 

discussed especially in patients who have contraindications to the use of checkpoint 

inhibitors and an increased risk of local recurrence and metastasis such as organ 

transplanted patients. 

The combination of checkpoint inhibitors and radiotherapy has been poorly studied 

in cutaneous SCC. Several clinical trials are currently evaluating the use of this 

therapeutic option in adjuvant setting using different checkpoint inhibitors. Results of 

these studies must await future therapeutic recommendations. 

In local or locoregional recurrence, the same criteria for indication for postoperative 

radiotherapy apply as in the primary situation [491]. 
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8.7 Therapy of local or locoregional recurrence  

8.15  Consensus-based recommendation checked 2022  

EC 

Locoregional recurrences shall be surgically removed if clinically possible. 

  
Strong consensus 

 

8.16  Evidence-based recommendation checked 2022  

GoR 

A 

Micrographically controlled surgery (MCS) shall be applied. 

LoE 

2 

[99], [350], [361], [363], [469], [474], [478], [479], [480], [488], [490], [491], [359] 

2: De novo research 

  
Strong consensus 

 

8.17  Evidence-based recommendation checked 2022  

GoR 

B 

If a R1 or R2 situation that cannot be further resected arises during the course of 

resection, postoperative radiotherapy should be performed at the R1 or R2 

localization (see Chapter 8.6). 

LoE 

2 

[350], [488], [490], [491], [359] 

2: De novo research 

  
Strong consensus 

 

8.18  Evidence-based recommendation checked 2022  

GoR 

B 

In case of interdisciplinary determinated inoperability, radiotherapy should be 

performed (see Chapter 8.6). 

LoE 

3 

[350], [488], [490], [491], [359] 

3: De novo research 

  
Strong consensus 
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8.19  Consensus-based recommendation checked 2022  

EC 

For therapy of local or locoregional recurrence, the indication for 

electrochemotherapy or systemic therapy should be considered if surgical or 

radiotherapeutic options are not available. 

  
Consensus 

 

Local recurrences often have more extensive, irregular subclinical infiltration than 

primary tumors, which is inadequately detected by bread loafing 

histology. Desmoplastic SCC recur more frequently despite use of a gapless MCS 

[359], [350]. Death from local infiltration is not uncommon in this type [20]. Thus, in 

case of recurrence after MCS after surgical therapy, postoperative irradiation is 

recommended. Overall, according to the literature, postirradiation reduces the 

recurrence rate and achieves longer recurrence-free survival compared with surgical 

therapy alone [478], [363], [469], [99], [474], [477], [480], [479], [361]. 

If inoperability is present and radiatio is not possible, electrochemotherapy can be 

given to improve local tumor control; the response rate has been reported to be 46% 

[492], [493], [494]. Furthermore, it can be evaluated whether systemic therapy is 

possible (see Chapter 8.8). 

8.8 Therapy in the advanced (locally advanced or 

metastasized) stage  

8.8.1 Indication for systemic therapy  

8.20  Consensus-based recommendation new 2022  

EC 

In case of (distant) metastasis or locally advanced disease that cannot be 

controlled by surgical or radiotherapeutic interventions or only with major 

limitations of functionality, the indication for systemic therapy shall be 

considered. 

  
Strong consensus 

 

8.21  Consensus-based recommendation new 2022  

EC 

The indication for systemic therapy should be made in an interdisciplinary tumor 

board. 

  
Consensus 
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There is an international consensus that metastatic skin tumor diseases in general 

and advanced cutaneous SCC in particular should be discussed in an interdisciplinary 

tumor board. 

The possibility of inclusion in clinical trials should be considered in all cases. 

While distant metastasis is clearly defined by radiological criteria (RECIST) on imaging, 

the definition of "locally advanced SCC" disease is more difficult. In the clinical trials 

for approval of the PD-1 antibodies cemiplimab (REGN-1540) or pembrolizumab 

(KEYNOTE-630), study inclusion was only possible if an interdisciplinary tumor board 

had discussed potential patients. Only if no curative option (surgery or radiotherapy) 

was seen in the tumor board or if this could only be performed with major limitations 

in functionality, study inclusion was possible. Most importantly, the usefulness of 

surgery versus the prospects of systemic therapy should be carefully weighed. 

However, an internationally accepted definition of locally advanced SCC disease does 

not exist to date. Recently, the European Association of Dermato-Oncology presented 

a subdivision of advanced basal cell carcinoma, which distinguishes 5 subgroups. The 

German guideline for basal cell carcinoma contains a term definition for the ”locally 

advanced disease“ as well. In the context of a SCC data collection the EADO is 

currently working on a similar international expert consensus for advanced SCC. 

In summary, every patient with distant metastatic or locally advanced SCC should 

present to an interdisciplinary skin tumor board and the local and systemic therapy 

options should be carefully weighed in terms of benefits and risks. Inclusion in a 

clinical trial should always be considered. 

8.8.2 Implementation of systemic therapy  

8.22  Consensus-based recommendation new 2022  

EC 

Patients with locally advanced or metastatic SCC shall be offered first-line 

immunotherapy with a PD‐1‐inhibitor approved for this indication. 

  
Strong consensus 

 

8.23  Consensus-based recommendation new 2022  

EC 

In case of progression under PD‐1‐blockade or contraindications to this type of 

immunotherapy, EGFR‐directed therapy or chemotherapy shall be offered. 

  
Strong consensus 

 

If there is an indication for systemic therapy, then the best data is available for PD1 

inhibitors from, however, only uncontrolled studies (see Table 36). SCC have a very 

high mutation burden [495], which are associated with a response to PD1 inhibitors 

in other tumor entities. Data with the PD1 antibody cemiplimab and pembrolizumab 

(see Table 36) show response rates of 41-50%, median duration of response was not 

reached after a median follow-up of 8.1-22.4 months (see Table 36). 
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A retrospective monocentric case series from the University Dermatology Clinic in 

Tübingen, Germany, included 57 patients with advanced SCC who had received 

systemic therapy [496]. When overall survival of 20 patients who had received 

immunotherapy at any time point was compared with 37 patients who had not 

received immunotherapy but had received chemotherapy and/or EGFR inhibitor, there 

was a significant advantage for the patients with immunotherapy. This suggests that 

immunotherapy may be beneficial in terms of overall survival. 

Another retrospective case series of 6 German skin tumor centers reported 46 

patients with advanced SCC who had received a PD1 inhibitor [497]. The response 

rate was 58.7% and was independent of whether there was a locally advanced or 

metastatic stage. Median PFS and OS were not reached, and PFS at 12 months was 

58.8%. Unfavorable factors for benefit from checkpoint blockade included elevated 

LDH and localization of the primary tumor to the legs. 

In summary, the response rate of PD1 inhibitors appears to be higher in patients with 

advanced SCC on chronically light-damaged skin (with high mutation burden) without 

pretreatment, whereas pretreatment and primary tumors on non-light-exposed skin 

(with lower mutation burden) show lower response rates. 

 

Table 36: Ongoing therapeutic trials with the use of PD1 blockers in cutaneous SCC (FUI = 
follow-up interval)  

Therapy Line Study 

phase 

Number of 

evaluable 

patients 

Median 

re-

sponse 

duration 

(months) 

Response 

rates 

Reference 

Cemiplimab Any 1 26 Not 

reached 

(median 

FUI 11.1 

months) 

50% Migden et 

al., 2018 

[498] 

Cemiplimab 

(cohort 1, 

weight-adjusted 

dose every 2 

weeks) 

Any 2 59 (with 

metastases

) 

Not 

reached 

(median 

FUI 16.5 

months). 

49.2% Migden et 

al., 2018 

[498] 

Rischin et 

al., 2020 

[499] 

 

Cemiplimab 

(Cohort 2, 

weight-adjusted 

dose every 2 

weeks) 

Any 2 78 (locally 

advanced) 

Not 

reached 

(median 

FUI 9.3 

months) 

44% Migden et 

al., 2020 

[500] 
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Therapy Line Study 

phase 

Number of 

evaluable 

patients 

Median 

re-

sponse 

duration 

(months) 

Response 

rates 

Reference 

Cemiplimab 

(Cohort 3, fixed 

dose every 3 

weeks) 

Any 2 56 (with 

metastases

) 

Not 

reached 

(median 

FUI 8.1 

months) 

41.1% Rischin et 

al., 2020 

[499] 

 

Pembrolizumab 

(CARSKIN) 

1. 2 39 Not 

reached 

(median 

FUI 22.4 

months) 

41% Maubec et 

al., 2020 

[501] 

 

Pembrolizumab Any 2 29 
  

NCT029645

59 

Pembrolizumab

+ radiotherapy 

Postoperat

ive 

adjuvant 

2 37 
  

NCT030576

13 

Pembrolizumab 

(Keynote 629) 

Any 2 105 Not 

reached 

(median 

FUI 11.4 

months) 

34% Grob et al., 

2020 [502] 

 

 

In addition to studies on PD-1 inhibitors, there are mostly older data for various 

chemotherapies and EGFR inhibitors. 

A systematic review published in 2011 on systems therapy for locally advanced 

cutaneous SCC summarized 28 studies with 119 patients published from 1970-

2011 [503]. It became clear as an important limitation that there are only 

uncontrolled studies with few patients on this question, the „level of evidence“ was 

rated 2-3 (2=randomized trial or (exceptionally) observational study; 3=non-

randomized controlled cohort/follow-up study, Non -randomized controlled 

cohort/follow-up study) and corresponds to a recommendation B (corresponding level 

2 or 3 studies) or C (level 4 studies or extrapolation of level 2 or 3 studies). 

Therefore, the efficiency data are subject to (strong) uncertainties. Across therapies, a 

median time to response of 9 weeks was seen with an overall response rate of 72% 

and a median duration of response of 42 weeks. 

In a retrospective case series published in 2018, a total of 190 patients with advanced 

SCC from 2010 and 2011 were documented in 24 German and Austrian centers [504]. 

78 patients had locally advanced SCC, and 114 patients had metastatic SCC. 32 

https://clinicaltrials.gov/ct2/show/NCT02964559
https://clinicaltrials.gov/ct2/show/NCT02964559
https://clinicaltrials.gov/ct2/show/NCT03057613
https://clinicaltrials.gov/ct2/show/NCT03057613
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patients received systemic therapy, using various chemotherapeutic agents and EGFR 

inhibitors alone or in combination. The response rate was 26%, and the median 

duration of response was 5 months. 

Table 37: Therapeutic studies on the use of chemotherapeutic agents, interferon alpha, and 13-
cis retinoic acid in cutaneous SCC  

Therapy Line Study 

phase 

Number of 

evaluable 

patients 

Median 

response 

duration 

(months) 

Response 

rates 

Reference 

Cisplatin + 

doxorubicin 

Partly 

neoadjuvant 

2 12 8.6 58% Guthrie et 

al., 

1990 [505] 

cisplatin + 

5-fluoro-

uracil + 

bleomycin 

pre-treated 2 13 11.7 84% Sadek et 

al., 

1990 [506] 

Cisplatin + 

5-

fluorouracil 

1. 2 7 11.8 86% Khansur et 

al., 1991 

[507] 

Oral 5-

fluorouracil 

1. 2 15 30 14% Cartei et 

al., 

2000 [508] 

Interferon 

alpha + 13-

cis retinoic 

acid 

1. 2 28 5 68% Lippman et 

al., 1992 

[509] 

Interferon 

alpha+ 13-

cis retinoic 

acid+ 

cisplatin 

1. 2 35 9 34% Shin et al., 

2001 [510] 

70 Gray 

radiotherapy 

+carboplatin 

1, only 

locally 

advanced, 

incl. 

regional 

lymph node 

metastases 

2 19 Not 

reported 

100% (53% 

complete 

remission) 

Nottage et 

al., 

2017 [472] 
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With the above limitations, SCC is chemosensitive with response rates >50% to 

platinum-based chemotherapy. However, a possible bias regarding the publication of 

successful treatments should always be considered here. Response rates are higher 

with poly-chemotherapy or radiochemotherapy. However, the duration of response is 

often unclear and increased toxicity is to be expected especially with the mentioned 

poly-chemotherapy regimens. 

A retrospective case series investigated isolated limb perfusion for unresectable SCC 

[511]. In 21 patients, the leg was perfused with melphalan, in 9 patients the arm, in 2 

patients additionally with TNFα. Of 27 evaluable patients, 16 (59%) showed complete 

remission, 6 (22%) partial remission, and 5 (19%) progressive disease. 7 patients with 

response developed relapse or re-progression during the course after a median of 9 

months. Thus, isolated limb perfusion could be a therapeutic option in appropriate 

tumor location. 

Regarding monotherapy with EGFR inhibitors (see Table 36), response rates range 

from 25% to 45%, with a median response duration of a few months (progression-free 

survival: approximately 4 months, overall survival approximately 8 months). High 

response rates have been reported for the combination of cetuximab and 

radiotherapy. One publication summarized 8 patients of our own and 24 patients 

from the literature [512]. 29 of the 34 patients responded to therapy. However, this 

raises the question of the extent to which this result would not have been achieved 

with radiotherapy alone or whether the additional cetuximab administration was 

necessary. Another retrospective study compared the use of radiotherapy plus 

cetuximab vs. radiotherapy plus platinum-containing chemotherapy and showed 

similar therapeutic success in both arms [468]. 
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Table 38: Therapeutic studies with the use of EGFR blockers in cutaneous SCC  

Therapy Line Study 

phase 

Number of 

evaluable 

patients 

Median 

response 

duration 

(months) 

Response 

rates 

Reference 

Cetuximab 1. 2 36 6.8 28% Maubec et 

al., 

2011[513] 

Panitumumab 1/2 2 16 6 31% Foote et 

al., 2014 

[514] 

Gefitinib Neo-

adjuvant 

2 22 Not 

reported 

45% Lewis et 

al., 2012 

[515] 

Erlotinib + 

radiotherapy 

1 1 15 Not 

reported 

Not 

reported 

Heath et 

al., 2013 

[516] 

Lapatinib Neo-

adjuvant 

1 8 Not 

reported 

25% Jenni et al., 

2016 [517] 

Dacomitinib 1./2. 2 42 10.3 28% Cavalieri et 

al., Eur J 

Cancer 

2018. 

[518] 

Erlotinib 1./2. 2 29 5.3 10% Gold et al., 

Cancer 

2018 [519] 

 

A special feature of patients with advanced or metastatic SCC is that they are often 

elderly patients with relevant comorbidities; for example, chronic lymphocytic 

leukemia is a risk factor for rapid progression of SCC. A retrospective study was able 

to show that PD1-targeted checkpoint blockade can also be promising in patients with 

hematologic neoplasms, although here the efficiency seems to be lower than in 

patients without secondary hematologic disease [520]. 

Irrespective of age, patients with post organ transplant condition with associated 

iatrogenic immunosuppression should be mentioned. While in renal transplant 

recipients conversion of immunosuppression to an mTOR-containing regimen had a 

positive effect in primary and secondary prevention of new epithelial skin tumors in 

several studies, the effect of conversion to mTOR inhibitors in manifest epithelial skin 

tumors is unclear [521], [522], [523], [524]. In unresectable or metastatic SCC, PD1 
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checkpoint inhibition can also be discussed, but there is a risk of organ 

rejection [525]. 

In summary, currently in SCC with an indication for systemic therapy, immunotherapy 

with a PD1 inhibitor should be performed if inclusion in a clinical trial is not possible. 

A number of clinical trials are currently ongoing, e.g., with combinations of 

checkpoint blockade and EGFR blockade (avelumab + cetuximab, AliCe trial, EUDRACT 

number 2018-001708-12). In case of disease progression under immunotherapy or 

contraindications to immunotherapy, the indication of chemotherapy or EGFR-

targeted therapy should be evaluated. Schemes following therapies for mucosal SCC 

(HNSCC) or oral cavity carcinoma may also apply [425], [526], [527] such as 

cetuximab plus platinum derivative [528]. 

8.9 Palliative care  

For patients with advanced SCC, communication on palliation, presentation of 

possible treatment concepts, and agreement on realistic goals are essential. Care 

structures close and suitable to the patient are to be elicited. 

Loss of function due to tumor growth, limited mobility and stigmatization must be 

taken into account. Malignant decaying tumors affect 5-14% of tumor patients. Tumor 

ulceration, necrosis and superinfection cause additional psychological distress [529]. 

Microbial colonization is favored by tumor decay. Exudate, bleeding, fetor become a 

burden [379]. Local measures can be used to flank antitumorally [530], [531]. 

Palliative care is defined as an approach to improve the quality of life of patients and 

their families facing problems associated with life-threatening disease. This is done 

by preventing and relieving suffering through early recognition, careful assessment, 

and treatment of pain and other problems of a physical, psychosocial, and spiritual 

nature. Regarding palliative care aspects, regardless of the underlying diagnosis, 

reference is made to the expanded S3 guideline on palliative care by the German 

Guideline Program in Oncology [532]. 

Patients with incurable SCC require palliative care; this includes pain therapy and 

often wound management. Nutrition and gastrointestinal symptoms including weight 

loss, sleep disturbances, fatigue, and physical weakness are other associated and 

common topics [379], [533], [532]. Depending on tumor location, tumor size, and the 

extent of the disease, other physical and psychological problems may be added. 

Psycho-oncology care addresses psychological, social, and spiritual conflicts. Fears 

and uncertainties about the course of the disease and dying can be addressed in a 

timely and worry-reducing manner in communication. 

Physical limitations and problems as well as psychosocial concerns, prevention of 

complications and preservation of quality of life are the focus. Patient wishes are to 

be taken into account in consultation with their relatives. Multi-professional and 

interdisciplinary management should be initiated in a timely manner. 
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9 Follow-up and prevention  

U. Leiter, S. El Gammal, K. Fritz, A. Hauschild, S.M. John, P. Mohr, Ch. Pfannenberg 

9.1 Examinations within the framework of aftercare  

9.1  Consensus-based recommendation modified 2022  

EC 

Follow-up for patients with SCC of the skin should be offered at risk-adjusted 

intervals according to the following schedule: 

 
Year 1-2 Year 3-5 Year 6-10 

Primary tumor stage 

Low risk 6-monthly Yearly - 

High risk 3-monthly 6-monthly annually 

Immunocompromised 

patients 

3-monthly 3-6 monthly 3-6 monthly 

according to 

risk profile 

Advanced stages 

Locally advanced/ 

metastatic 

3-monthly (up 

to and including 

year 3) 

3-6 monthly 

(year 4-5) 

6 monthly/ 

annually 

 

  
Strong consensus 

 

The question of the intervals at which follow-up care should be performed must be 

considered in a differentiated manner with regard to the individual goals of regulated 

follow-up care. 

• Early detection of local recurrences or metastases 

• The early detection of further SCC and its precursors 

Here, the conditions and results of a clinical or apparative metastasis diagnosis are 

most subject to temporal and stage-dependent influences. General boundary 

conditions can be formulated for the early detection of second tumors. 

9.1.1 Examination intervals for early detection of metastasis  

The question of whether targeted metastasis diagnostics can be used to improve 

lethality, morbidity, and quality of life of affected patients plays a significant role in 

the question of appropriate examination intervals. However, no data are available in 
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SCC on the extent to which outcomes can be influenced by different follow-up 

regimens. 

What is significant here is how much risk of recurrence a patient is judged to be 

under at any given time. Based on their data on recurrence frequency, McCarthy et al. 

in 1988 created a general model calculation and calculation basis for examination 

intervals to be aimed for [534]. These are based on two assumptions: 

• The relative rate of recurrence detected by follow-up is at least 50% 

(compared with events detected by the patient or symptoms or 

incidental findings). 

• The theoretical probability of not detecting a metastatic event through 

missed follow-up should not exceed 1%. 

These conditions lead to breaking down follow-up examinations to intervals in which 

the calculated probability of metastasis is no more than 2 percent. The consideration 

of what the minimum probability of metastasis should be for follow-up to still be 

considered reasonable is not addressed. The question of when the risk of metastasis 

can be considered significantly high for an intensified follow-up regimen would in 

principle also have to be based on cost-benefit evaluations, about which, however, no 

publications are available. 

9.1.2 Risk-adapted intervals according to stages  

The need to differentiate both the follow-up intervals and the type and extent of the 

recommended examinations by stage arises both from the cumulative recurrence 

risks for the individual stages and from their temporal progression. 

To avoid "overindividualization" of follow-up, most recommendations [355], [440], 

[99], [535] target two risk groups, low and high metastatic risk, respectively. 

Generally, the term follow-up is applied to patients with clinical tumor freedom. These 

are usually patients with completely surgically resected primary tumors and/or 

locoregional metastases. In principle, however, these could also be distant 

metastases that have been resected or are in complete remission due to other 

methods (radiation, drug therapy), although this is very rare in SCC. In the case of a 

recurrence of SCC as a second malignancy, follow-up care starts anew each time, so 

that it may be lifelong. 

The aim of a classification into risk groups is a consistent and well discriminating 

grading on the basis of relevant prognostic parameters. 

As with other solid tumors, SCC staging currently includes four clinical stages, I (early 

primary tumors), II (advanced primary tumors), III (locoregional metastasis), and IV 

(distant metastasis). The current AJCC 2010 classification [536] applies to SCC except 

those in the neck-head region. This classification does not map the risk of metastasis. 

Risk factors such as immunosuppression, which cause a significantly worse 

prognosis, are not mapped: 

• Tumors with poor prognosis are predominantly classified into low 

tumor stages 

• Stage T4 tumors rarely metastasize 

• T3 and T4 tumors according to AJCC 2010 show similar survival rates 

[339] 
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• T2 tumors have the worst prognosis [339] 

Thus, there is an overlap of stages that should be considered in the definition of the 

follow-up recommendation. 

For SCC in the neck-head region, there is a classification according to AJCC 2017 that 

better reflects risk factors such as tumor thickness >6 mm and PNI. These tumors are 

classified as T3 and assigned to stage III. 

9.1.3 Explanation of the recommendation  

In order to detect recurrences and second tumors of SCC at an early stage, a risk-

adapted follow-up is recommended. 

The following factors are considered prognostic for metastasis or disease-specific 

survival in cutaneous SCC: vertical tumor thickness (>6 mm), horizontal tumor 

thickness (≥ 2 cm), histologic differentiation (> grade 3), desmoplasia, perineural 

growth, localization (lower lip, ear), and immunosuppression (iatrogenic or disease-

related).  

Because approximately 80% of recurrences occur within the first 2 years after primary 

diagnosis, intensified follow-up is advocated for this period. Most recurrences (69%) 

occurred within the first year after primary diagnosis, 84% within the first 2 years, and 

91% in years 1-3. Local recurrences occurred 75% within 2 years and 83% within 3 

years after primary diagnosis, but not after more than 6 years [19], [347]. In cervical 

SCC, the vast majority of parotideal metastases arise within the first 2 years after 

diagnosis. Close sonographic examination of parotidal and cervical lymph nodes is 

required in high-risk patients, especially in the first 2 years after diagnosis of skin 

carcinoma, for timely diagnosis of locoregional metastases [355], [440], [99], [107]. 

Therefore, patients should be followed up closely in years 1-2 after primary 

diagnosis. This is especially true for patients at high risk of recurrence such as 

patients with immunosuppression, organ transplantation, and multiple tumors. 

Intensified follow-up includes three-monthly screening intervals. The individual 

follow-up examinations can be performed with different diagnostic methods 

according to the risk. As risk decreases, follow-up intervals can be extended beyond a 

6-month interval to 1-year intervals. 

Low-risk patients may not require long-term follow-up. 

Because the independent prognostic effect of high-risk factors has not been 

consistently reported, follow-up should be based on individual risk assessment and 

tumor- and patient-related characteristics, with particular attention to patients with 

more than one risk factor. 

In patients with locally advanced or metastatic SCC and after surgery for locoregional 

metastases, follow-up examinations should be performed every 3 months for the first 

5 years and every 6 months thereafter [379]. 

In patients at high risk for other primary tumors (immunosuppression, hematologic 

comorbidities, genetic predisposition, prior multiple SCC), close follow-up, every 3 

months for the first 5 years and every six months thereafter for life, is recommended, 

depending on the total number and frequency of development of new tumors [379]. 
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Follow-up of patients with occupational skin tumors (BK5103) is based on the 

prognostic factors of the leading SCC. 

Education and detailed instructions for self-examination are basic components of 

follow-up. According to available data, the reassuring aspect of a negative 

examination result is also of particular importance in the psychosocial support of 

tumor-free patients. No specific intervals of a regulated aftercare are derived from 

this in the literature [537]. With regard to psychosocial support, it seems plausible to 

offer at least four appointments in the first two years after diagnosis, even in early 

stages, in order to meet the support needs of patients. 

9.1.4 Examination intervals for the early detection of secondary 

squamous cell carcinoma of the skin  

It is estimated that 30-50% of subsequent SCCs occur within 1 year of diagnosis of 

the primary tumor [535] the risk of which is highest within the first 4 years after 

primary diagnosis but is still significantly increased after 15 years of follow-up (SIR 

3.0; 95% CI 2.5-3.6) [535]. A cohort study from the United States of 1,426 patients 

showed 5- and 10-year risks of developing another SCC of 42.1 and 69.1%, 

respectively [538]. The development of independent second tumors are common 

problems, especially in high-risk patients. These include patients with field 

cancerization on the face, hands, and capillitium, and with chronic 

immunosuppression after organ transplantation [539], [29]. 

This also speaks for a close-meshed control in the first years after primary diagnosis. 

The aim here is to detect and treat secondary SCC at an early stage. Secondary 

prevention of SCC also includes early treatment of precursor lesions such as AK. 
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9.1.5 Investigational methods in the follow-up of invasive 

squamous cell carcinoma  

9.2  Consensus-based statement new 2022  

EC 

The following examination methods are recommended depending on risk factors of the 

primary tumor, immunosuppression or after locally advanced and metastatic squamous 

cell carcinoma of the skin according to the present scheme: 

Stage Physical 

examination  

Lymph node 

sonography 

Imaging 

examinations CT, 

MRI, PET-CT 

Year 1-2 3-5 6-10 1-2 3-5 6-10 1-3 4-5 6-10 

Primary tumors 

Low risk 

2x 1x -  0-2x - - - - - 

High risk 4x 2x 1x 1-

4x*** 

0-

2x*** 

- 0-

/2x** 

- - 

Immunosuppressed 

patients 

4x 2-

4x 

2-4x 1-

4x*** 

0-

2x*** 

- 0-

2x** 

- - 

Locally advanced / 

metastasized 

4x 4x 2-4x 4x 2x -  2x - - 

*for R0 resected stages, Low risk: TD ≤6mm, ≤4mm for desmoplasia, G1-2 differentiation, High risk, TD > 6mm, 

>4mm for desmoplasia, G3-4 differentiation, perineural tumor growth, immunosuppressed and patients with 

secondary tumors, see question I.3. 

** in case of perineural tumor growth 

 

*** depending on risk factors 

 

  
Consensus 

 

9.1.5.1 Clinical examination  

9.3  Consensus-based recommendation checked 2022  

EC 

Clinical examination shall be performed regularly in all patients after squamous 

cell carcinoma of the skin as part of follow-up and shall include inspection of the 

entire skin organ and inspection and palpation of the primary tumor site, in-

transit area, and regional lymph nodes. 

  
Strong consensus 

 

If and as long as tumor follow-up in the closer sense is required, whole-body 

inspection for the detection of secondary SCC, local recurrence and metastases will 
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fulfill this task as an integral part of follow-up. This includes a focused history, 

inspection of the entire integument, and palpation of the primary scar, in-transit and 

lymphatic drainage areas, and lymph node stations. At the beginning of follow-up, 

this should be supplemented with guidance on self-examination and preventive 

measures [355], [356], [99]. 

Early detection of recurrences during follow-up benefits especially those patients in 

whom complete surgical removal of the filiae is possible. Local recurrences and 

secondary SCC are predominantly found on physical examination, but for the 

detection of lymph node metastases in the head and neck region, clinical examination 

is inferior to lymph node sonography [107]. 

9.1.5.2 Lymph node sonography  

9.4  Consensus-based recommendation modified 2022  

EC 

Lymph node ultrasonography should be performed in patients at high risk of 

metastasis* or with unclear palpation findings and in cases of locally advanced 

and metastatic SCC of the skin. 

*High risk: TD >6mm, >4mm in desmoplasia, G3-4 differentiation, perineural 

tumor growth, immunosuppressed and patients with secondary tumors. 

  
Strong consensus 

 

Sonography includes sonography of the excisional scar of the primarius, the in-transit 

road, and the locoregional lymph node area and other stations as appropriate. 

Metastases of SCC occur locoregionally as satellite, in-transit, or locoregional lymph 

node metastases in approximately 80% of cases; locoregional filiae detected early 

have the option of R0 resection. Therefore, early detection of locoregional lymph 

node filiae is of particular importance. 

For staging of parotidal and cervical lymph nodes in SCC in the neck-head region, 

sonography is considered the method of choice and is clearly superior to clinical 

examination by palpation for staging and timely diagnosis of lymph node 

metastases [107]. Compared with MRI, LN sonography shows similar values for 

sensitivity and specificity (66% and 78%, respectively) [108]. In cases of sonographic 

suspicion of the presence of parotidal and cervical metastases, staging should be 

supplemented by fine-needle cytology of the suspicious lymph nodes, CT scan of the 

neck and thorax, and MRI of the parotid gland. 

In the case of tumors with an increased risk of metastasis (from tumor thickness >5 

mm, grade 3 differentiation, in immunosuppressed patients), lymph node 

ultrasonography is recommended at 3- to 6-month intervals. In locally advanced 

tumors or locoregional metastases, LN ultrasonography is recommended at 3-month 

intervals on a regular basis, otherwise in case of unclear findings [355], [379], [107], 

[440]. 

In a meta-analysis of 74 studies, LN ultrasonography, which is cost-effective 

compared with cross-sectional imaging, was the procedure with the highest 

sensitivity and specificity for detecting locoregional lymph node filiae in 

melanoma [540]. LN sonography is superior to palpation in this regard [541]. LN 
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ultrasonography is also described in the diagnosis of HNSCC as the most effective 

procedure with the highest positive predictive value to detect locoregional lymph 

node metastases or shows a sensitivity of about 75% and specificity of 85% [105], 

[109]. 

In a meta-analysis comparing different imaging modalities (ultrasound, CT, MRI, PET) 

in lymph node diagnosis in clinically N0 HNSCC, the positive predictive value for 

lymph node ultrasonography was 25% to 56%, the negative predictive value was 95% 

to 84%, and lymph node ultrasonography was equivalent to the other modalities in 

accuracy [108]. An increase in diagnostic specificity can be achieved by 

sonographically guided fine needle aspiration of suspicious lymph nodes [105]. 

Lymph node ultrasonography also proved to be at least equivalent in detecting occult 

lymph node metastases from HNSCC tumors when compared with FDG-PET/CT and 

software-based fusion PET/MRI (plus DWI), although published PET data often refer to 

studies with inhomogeneous collectives (N-/N+) with varying levels of evidence [109], 

[542], [543]. 

Studies on sensitivity and specificity in the diagnosis of lymph node metastases from 

cutaneous SCC are not available. 

9.1.5.3 Chest X-ray and abdominal sonography  

9.5  Consensus-based recommendation modified 2022  

EC 

Chest X-ray examinations and abdominal ultrasonography should not be routinely 

performed during follow-up. 

  
Strong consensus 

 

Chest X-ray examinations are clearly inferior to chest CT in the detection of small 

pulmonary filiae [544], [111]. A problem with chest X-ray examinations is the high 

number of false positive and false negative findings. Chest X-ray examinations detect 

only 28-60% of pulmonary metastases diagnosed on chest CT. 

Abdominal ultrasonography can detect parenchymal distant metastases and 

abdominal lymph node metastases, e.g., in perianal SCC or Bowen's carcinoma in the 

genital area, but the diagnostic accuracy is examiner- and patient-dependent and 

overall lower than that of MRI, CT, and PET/CT. Limitations arise particularly in the 

diagnosis of deep-seated structures (e.g., retroperitoneal lymph nodes) and in obese 

patients. An advantage of abdominal ultrasonography is its easy practicability, wide 

availability, and lack of radiation exposure. 
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9.1.5.4 Cross-sectional imaging  

9.6  Consensus-based recommendation modified 2022  

EC 

Cross-sectional imaging should be performed to investigate recurrences, e.g. with 

suspected involvement of functional structures, in cases of locally advanced or 

metastatic squamous cell carcinoma of the skin, or in cases of suspected 

perineural tumor growth or metastatic findings. 

  
Strong consensus 

 

Studies on the regular use of cross-sectional imaging in the follow-up of cutaneous 

SCC do not exist, therefore its use is reserved for the clarification of metastatic 

findings. The type of cross-sectional imaging to be selected in the work-up of 

metastatic findings depends on practical and economic availability and the body 

region to be examined. 

In addition to high diagnostic accuracy, CT offers the advantages of standardized 

whole-body examination (neck to pelvis), general availability, and patient and 

examiner independence compared with sonography. Especially in the diagnosis of 

small pulmonary metastases, CT examinations show the highest accuracy [545] and 

should be preferred for this purpose [544], [111]. The disadvantage of CT is the 

radiation exposure, as well as the limited soft tissue contrast. 

Therefore, MRI is recommended by numerous authors as the method of choice for the 

evaluation of perineural tumor growth in cutaneous SCC and HNSCC [546], [547], 

[548], [549]. MRI is also superior to CT in the diagnosis of cerebral and hepatic 

metastases as well as in cases of suspicion of deep soft tissue infiltration due to the 

high soft tissue contrast. Another advantage is the lack of radiation exposure. 

CT and MRI show comparable accuracies with regard to the diagnosis of cervical 

lymph node metastases. A meta-analysis comparing different imaging modalities 

(ultrasound, CT, MRI, PET) in lymph node diagnosis in clinically N0 HNSCC showed 

similar results in pooled sensitivity and specificity [108]. 

Table 39: Sensitivity and specificity of imaging techniques  

 
CT MRI PET LN sonography 

Sensitivity 52% 65% 66% 66% 

Specificity 93% 81% 87% 78% 

 

Functional imaging using FDG-PET/CT and PET/MRI can detect distant metastases of a 

SCC in particular with high sensitivity and specificity due to their significantly 

increased glucose metabolism [105], [117], [116]. Several studies in HNSCC have 

shown that PET/CT in addition to conventional work-up increases staging accuracy, 

improves specificity of LN diagnosis, and detects more distant metastases than CT 

alone [118], [115]. However, micrometastases in LN in patients with clinically 

unremarkable lymph nodes remain a diagnostic problem for all imaging modalities. 
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In an analysis by Fujiwara et al. in 26 patients with high-risk SCC, PET/CT showed 

high sensitivity (100%) and specificity (81%) in the detection of metastases, 

significantly higher than conventional CT with a sensitivity of 51% and specificity of 

69% [119]. In 16% of patients, a false positive finding was seen, which was 

predominantly due to a strong inflammatory peritumoral infiltrate with mononuclear 

cells. However, this showed a significantly higher SUVmax of the LN metastases 

compared to FDG uptake of the surrounding inflammatory infiltrate [119]. These 

results were confirmed by another monocentric study of 23 patients, which showed a 

sensitivity of 100% a positive-predictive value of 77.5% and an accuracy of also 77.5% 

for 18F-FDG-PET in initial staging. This examination was considered to have an 

important role not only in the detection of small soft tissue and lymph node 

metastases, but also in primary staging [120]. Another recent study by the same 

group of authors investigated the value of FDG-PET/CT for recurrence staging in 100 

patients with cutaneous SCC. The study confirmed the superior sensitivity of the 

method, particularly in detecting small cutaneous/subcutaneous foci and LN, and was 

able to demonstrate PET/CT induced management change in 28% of patients [121]. 

A retrospective study examining the impact of radiological staging on disease 

progression in cutaneous SCC in 108 patients showed that high-risk SCC (T2b, T3) 

who had received multiple staging examinations (79% CT, 21% PET/CT, 19% MRI) over 

a median follow-up of 43 months had improved disease-free survival (p=0.028). No 

difference was seen in terms of distant metastasis-free or disease-specific 

survival [113]. A review by Duncan et al. [550] also showed a possible benefit of 

PET/CT in the detection of locoregional or distant metastases in non-melanoma, but 

due to the high costs it is mainly limited to the clarification of metastatic findings. At 

present, there is no guarantee that the costs of regular follow-up care will be covered 

by the statutory health insurance funds. 

On the whole, no general recommendation for the respective examination method 

can be made on the basis of the current data, since no reliable studies are available 

for cutaneous SCC. 

9.1.6 In which patients can follow-up examinations be waived?  

9.7  Consensus-based recommendation new 2022  

EC 

All patients with squamous cell carcinoma of the skin (e.g., even with a tumor 

thickness of ≤2.0 mm without the presence of other risk factors) shall be followed 

up because of the possible development of secondary skin tumors. The frequency 

of follow-up should also take into account the number of actinic keratoses as well 

as squamous cell carcinomas of the skin in the history. 

  
Strong consensus 

 

Patients with a low risk of recurrence and a tumor thickness of ≤2 mm or a tumor 

diameter of ≤2 cm have no risk of local recurrence or metastasis [18], [19]. Brantsch 

et al. showed that with a median follow-up time of 43 months (range 1–165), no 

metastasis occurred in patients without risk factors or a tumor thickness of ≤2.0 mm. 

Local recurrence also did not occur with a tumor thickness of ≤2.0 mm unless 

desmoplastic growth was also present. This was an independent risk factor for local 
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recurrence. In the presence of unfavorable prognostic factors such as vertical tumor 

thickness (>6 mm), horizontal tumor thickness (≥ 2 cm), histologic differentiation (> 

grade 3), desmoplasia, perineural growth, localization (lower lip, ear), 

immunosuppression (iatrogenic or disease-related), follow-up cannot be omitted. 

The risk of developing further cutaneous SCC should be considered in the discussion 

of whether follow-up can be omitted altogether in certain groups of patients. The 

development of independent second tumors are common problems, especially in 

high-risk patients, but also those with high cumulative UV exposure. 

It is estimated that 30-50% of secondary SCCs occur within 1 year of diagnosis of the 

primary tumor [535] the risk of which is highest within the first 4 years after primary 

diagnosis but is still significantly increased after 15 years of follow-up (SIR 3.0; 95% 

CI 2.5-3.6) [535]. 

In a cohort of 1,426 patients with cutaneous SCC in the United States, the 5- and 10-

year risk of further SCC was estimated to be 42.1% and 69.1%, respectively [538] and 

the standardized incidence rate was estimated to be 15.0% in a systematic review [2]. 

The risk is for further epithelial tumors is significantly higher for immunosuppressed 

individuals in whom SCC is often multiple [539], [29]. Therefore, patients with a 

history of SCC should also undergo follow-up to detect further secondary tumors 

early. 

Melanoma may also occur more frequently after diagnosis of SCC. In a study by van 

der Lest et al. 64,054 patients with SCC of the skin were studied (national data NCR) 

[551]. The 21-year cumulative risk of subsequent melanoma after a first SCC or basal 

cell carcinoma was 1.7% and 1.3% in men and 1.3% and 1.2% in women, respectively. 

SIRs and AERs remained elevated for up to 21 years after the first SCC or basal cell 

carcinoma. 

Therefore, the goal of follow-up in patients at low risk of recurrence is to detect 

second tumors early enough so that prognosis does not worsen compared with the 

initial tumor. Secondary prevention of SCC in follow-up also includes early therapy of 

precursor lesions such as AK. This argues for control in the first years after primary 

diagnosis. In the course of time, depending on the number and risk factors of the 

secondary tumors, it can be discussed to change the follow-up to a skin cancer 

screening. 

9.2 Measures for the primary prevention of actinic 

keratosis and squamous cell carcinoma of the skin  

On this topic, we refer to the detailed S3 guideline "Prevention of skin cancer" [65]. 

9.3 Preventive measures for special risk groups  

On this topic, we refer to the detailed S3 guideline "Prevention of skin cancer" [65]. 
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10 Occupational disease of squamous cell 

carcinoma of the skin or/and actinic 

keratosis  

A. Bauer, S. Krohn, E. Breitbart, R. Greinert, S.M. John, S. Völter-Mahlknecht, C. 

Skudlik 

10.1 Diagnosis and reporting of suspected occupation-

related skin cancer  

10.1.1 Skin cancer caused by natural UV radiation (BK No. 5103 

BKV)  

See: https://www.dguv.de/bk-info/icd-10-kapitel/kapitel_12/bk5103/index.jsp 

On January 1st, 2015, with the amendment of the Occupational Diseases Ordinance 

(BKV), the occupational disease (BK) No. 5103 BKV: "Squamous cell carcinoma or 

multiple actinic keratoses of the skin caused by natural UV radiation“ was included as 

a new occupational disease in the BKV list. 

According to § 202 SGB VII, physicians are legally obligated to report an occupational 

disease if there is a reasonable suspicion that an occupational disease exists in the 

course of an insured occupational activity. This also applies to dentists and 

entrepreneurs. A report must be made even if the insured person objects. It can only 

be dispensed with if there is certainty that the illness has already been reported. A 

reasonable suspicion of an occupational disease can also (but does not have to) be 

reported by the insured person concerned, family, friends, etc. 

The medical BK notification must be made if there is a reasonable suspicion that an 

occupational disease in the sense of the so-called „BK list“ (Annex 1 of the 

Occupational Diseases Ordinance (BKV)) exists. In the case of BK No. 5103 BKV, the 

suspicion is well-founded if the following have been diagnosed at work-related 

exposed body regions: 

• an SCC or 

• a Bowen carcinoma or 

• their precursors, AK or Bowen's disease 

The precancerous lesions must be multiple in the sense of BK No. 5103 BKV, i.e., with 

a number of more than 5 within 12 months or a field cancerization in a confluent area 

larger than 4 cm². 

In addition, there must have been relevant work-related UV exposure from outdoor 

work. A rough estimate is sufficient for this at the time of reporting. The guideline 

value is a ratio of private and work-related UV exposure. Since the private dose 

increases with each year of life, the work-related UV exposure duration required for 

BK recognition also increases. Long-term exposure for the purposes of this 

occupational disease is considered to be, for example, for an age of 

 

https://dguv.de/bk-info/icd-10-kapitel/kapitel_12/bk5103/index.jsp
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• 50 years - 15 years of outdoor work 

• 60 years - 18 years of outdoor work 

• 70 years - 21 years of outdoor work 

• 80 years - 24 years of outdoor work 

Histological confirmation of the diagnosis is required for the presence of SCC but not 

for multiple AK in which case clinical diagnosis is sufficient. Nevertheless, it is 

recommended that histology be performed for at least one of the present AKs and 

that this be enclosed with the BK report. 

The SCC and/or AK/field cancerization must be localized on occupationally exposed 

areas such as face, ears, capillitium, neck, hands, and forearms. However, depending 

on the particular outdoor activities and the inadequate or lack of protective measures 

in many cases, other localizations may also be considered as occupational, e.g. the 

back if work was regularly performed without a shirt. 

The following occupations/activities are listed in the scientific rationale as being at 

significantly higher risk than the rest of the population for developing multiple AK or 

SCC due to occupational natural UV exposure: Agriculture, forestry, nurseries, fishing 

and maritime, construction and trades (e.g., roofers, carpenters, builders, masons, 

steelworkers, etc.), road workers, lifeguards, mountain guides, and the like. But it is 

not so much the occupation that matters, but the actual activity performed outdoors. 

Bicycle couriers, sports instructors, educators in day-care centers, waiters in beer 

gardens etc. are also potentially at risk. 

The medical report in the event of a suspected occupational disease is submitted 

using form F6000 „Medical report in the event of a suspected occupational disease“ 

to the responsible statutory accident insurance institution (Employer's Liability 

Insurance Association, Accident Insurance Fund) or to a state authority as the body 

responsible for medical occupational safety and health 

(http://www.dguv.de/medien/formtexte/aerzte/f_6000/f6000.pdf). It must be 

submitted without delay, i.e. without culpable hesitation. The report is remunerated 

separately by the AIF agency (UV-GOÄ No. 141). The insured persons must be 

informed of the contents and of the AIF institution to which the BK notification is 

sent. The responsible AIF institution depends on the last hazardous activity of the 

insured person and is: 

• in the case of companies in the commercial sector, an employers' 

liability insurance association (broken down by industry), 

• in the case of public-sector companies, one of the regionally subdivided 

accident insurance funds and 

• for activities in agriculture and horticulture, the Social Insurance for 

Agriculture, Forestry and Horticulture (SVLFG). 

Special regulations apply to civil servants (e.g. in the police service or the armed 

forces) and other persons who are not insured under the statutory accident insurance 

scheme, and the suspected BK must generally be reported to the employer by the 

person who has fallen ill. Further details are regulated in the respective civil service 

pension laws of the federal states/federal government. 

As a follow-up to the BK report, the dermatologist usually receives the form Skin 

Cancer Report from the UVT. In this report, a detailed history of the disease is 

requested (F 6120-5103 0416 Skin cancer report, 

http://www.dguv.de/medien/formtexte/aerzte/f_6000/f6000.pdf
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http://www.dguv.de/medien/inhalt/versicherung/bk/hautkrankh/documents/f6120_

5103.pdf, see appendix), so that the UVT can check whether there is or was a 

connection between the reported skin cancer and the occupational effects. The skin 

cancer report also asks about basal cell carcinomas (not relevant for BK 5103), as the 

report is also used for the skin cancer facts listed below (BK5102, BK1108, BK2402). 

Work-related skin cancers can also be caused by work-related exposure to certain 

carcinogens. Currently, the BK numbers listed below may apply. 

10.1.2 Diseases caused by arsenic or its compounds (BK No. 1108 

BKV)  

See: https://www.dguv.de/bk-info/icd-10-kapitel/kapitel_01/bk1108/index.jsp 

After occupational exposure to arsenic or arsenic compounds, AK, SCC, as well as 

Bowen's disease, Bowen's carcinomas and basal cell carcinomas (predominantly 

superficial basal cell carcinomas) also occur on body parts covered by clothing. 

Pathognomonic manifestations include palmoplantar keratoses, but these may not 

always be present. SCC arise from precursors or on unchanged skin. Arsenic is 

absorbed into the body in the form of dust, vapor, or gas through the respiratory 

tract, gastrointestinal tract, and skin. A threshold for carcinogenic effects cannot be 

quantified at this time. Biological effects have been observed even at low 

concentrations [552]. Sources of occupational hazards are rarely found today, e.g., in 

semiconductor manufacturing. In addition, arsenic or arsenic compounds can be a 

component of alloys. 

Latency periods between exposure and disease manifestation may take years to 

decades. For Bowen's disease and basal cell carcinoma, latency periods of an average 

of 17.8 years and for SCC of an average of 19.7 years after initial contact with arsenic 

have been published [553]. The BK-Nr. 1108 BKV plays almost no role in 

dermatological practice anymore, since contamination is extremely unlikely due to 

optimized occupational safety measures. Historical exposures, e.g. due to the 

application of arsenic in viticulture, are rarely of importance today, as the persons 

affected have often already died due to old age.  

10.1.3 Diseases caused by ionizing radiation (BK No. 2402 BKV)  

See: https://www.dguv.de/bk-info/icd-10-kapitel/kapitel_02/bk2402/index.jsp 

Ionizing radiation can cause malignant diseases of the skin, depending on the dose 

(see scientific justification for BK No. 2402 BKV), such as SCC and basal cell 

carcinoma, rarely fibrosarcoma and angiosarcoma. Workers in the medical field, in 

material testing, in the X-ray apparatus or X-ray tube industry may be exposed to X-

rays directly or indirectly via scattered radiation. Radioactive substances and elements 

in appropriate doses can be a source of danger to persons who come into contact 

with these substances or the radiation they emit during extraction, processing, use, 

or transport (medical diagnostics or therapy, scientific examinations, materials 

testing, measurement procedures, industrial processing and application of 

radionuclides, activities in uranium mining and in nuclear facilities). The latency 

period between radiation exposure and the development of basal cell carcinoma is 

estimated to be at least 20 years [554], [555]. The latency period for SCC is reported 

to be at least 20–30 years [556]. 

http://www.dguv.de/medien/inhalt/versicherung/bk/hautkrankh/documents/f6120_5103.pdf
http://www.dguv.de/medien/inhalt/versicherung/bk/hautkrankh/documents/f6120_5103.pdf
https://www.dguv.de/bk-info/icd-10-kapitel/kapitel_01/bk1108/index.jsp
https://www.dguv.de/bk-info/icd-10-kapitel/kapitel_02/bk2402/index.jsp
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10.1.4 Skin cancer or skin changes tending to cancer formation due 

to soot, crude kerosene, tar, anthracene, pitch or similar 

substances (BK No. 5102 BKV)  

See: https://www.dguv.de/bk-info/icd-10-kapitel/kapitel_02/bk5102/index.jsp 

This is one of the oldest occupational diseases in Germany, having been included in 

the BKV as early as 1925. According to current knowledge, substances in the sense of 

BK No. 5102 BKV can cause SCC and carcinomata in situ as well as basal cell 

carcinomas. Direct skin contact plays an essential role in this context. The latency 

period from initial exposure to the appearance of the corresponding skin tumors can 

be years to decades. This development is also possible after cessation of exposure. 

Often, when the skin cancer appears, there are other signs of a so-called „tar or pitch 

skin disease“ (e.g. folliculitis, acne, brownish diffuse pigmentation (melanosis), 

hyperkeratosis), but the tumors can also appear without these bridging symptoms. 

On such altered skin, but also without these changes, single or multiple so-called tar 

or pitch warts (carcinomata in situ) can develop. Tar or pitch warts occur mainly on 

the face (including the nose, periorbital region, ears) and on the back of the hand, but 

also on the forearm, lower abdomen, and scrotum. 

There is no more precise information on how long/how intense chronic PAH–

exposure must be in each activity to induce tumors. For a cumulative exposure of ≥ 2 

years during the working life, a report should be made at the first manifestation of an 

epithelial tumor or precancerous lesion (see above). A detailed exposure 

determination is made by the UVT in the determination procedure. 

The latency period from exposure to tumor manifestation may take years to decades. 

In an evaluation of data from tar refinery workers (1946–2002), SCC was found after 

an average latency period of 29.1 years and for basal cell carcinoma of 36.0 years 

after the onset of exposure [557]. 

For BKs B-No. K5102, 2402 and 1108 BKV no minimum number/area of precancerous 

lesions is required. A BK report is made at the occurrence of the first precancerous 

lesion or one of the above-mentioned tumors. 

  

https://www.dguv.de/bk-info/icd-10-kapitel/kapitel_02/bk5102/index.jsp
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10.1.5 Summary  

The following diseases can currently be recognized as occupational diseases (based 

on [558]): 

Table 40: Overview of occupational skin cancer  

BK/ Disease 

pattern 

Carcinoma 

in situ 

Squamous 

cell 

carcinoma 

Basal cell 

carcinoma 

Malignant 

melanomas 

Angio-/ 

fibrosarcomas 

Arsenic 

BK No. 1108 

X X X - - 

Ionizing 

radiation 

BK-No. 2402 

X X X - X 

Tar, pitch, 

etc. 

BK No. 5102 

X X X - - 

Natural UV 

radiation 

BK No. 5103 

X X - - - 

Scars X X X - - 

 

10.2 Occupational skin cancer prevention  

For the prevention of occupational skin cancer, please refer to the S3 guideline 

"Prevention of skin cancer" [65]. 

10.3 Follow-up care for BK No. 5103 BKV  

For the dermato-oncologically recommended follow-up intervals for the different 

stages of SCC, see Chapter 9.1. 

After recognition of BK No. 5103, the data on the disease, any existing employment 

relationships, and preventive measures taken are queried 1x/year by the UVT using 

the aftercare report form "Nachsorgebericht“ (F6122–5103 0416 Nachsorgebericht BK 

5103 Hautkrebs 

http://www.dguv.de/medien/inhalt/versicherung/bk/hautkrankh/documents/f6122_

5103.pdf, see appendix). In addition, the UVT must be notified in the event of the 

occurrence of a SCC, metastasis, or if an inpatient stay is required as a result of the 

occupational disease (form F 1100). 

http://www.dguv.de/medien/inhalt/versicherung/bk/hautkrankh/documents/f6122_5103.pdf
http://www.dguv.de/medien/inhalt/versicherung/bk/hautkrankh/documents/f6122_5103.pdf
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10.4 Occupational health care for outdoor activities with 

intensive exposure to natural UV radiation  

For the occupational medical prevention of occupational skin cancer, we refer to the 

S3 guideline "Prevention of skin cancer" [65]. 
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11 Care structures for actinic keratosis and 

squamous cell carcinoma  

11.1 Skin Tumor Centers  

C. Garbe, U. Leiter 

Skin tumor centers have been established in Germany since early 2009, the first of 

which was in Heidelberg; 63 centers were certified by the end of 2018. Certification 

takes place in 2 phases: 

• Review of the survey form skin tumor centers (downloadable at 

www.onkozert.de) by two expert auditors, return with information about 

deviations or suggestions for improvement (evaluation of the survey 

form) to the center. 

• Specialist audit conducted by the 2 specialist auditors who also 

evaluated the survey questionnaire. Not only the center itself but also 

the cooperating departments are visited. 

The heart of the skin tumor center is the interdisciplinary skin tumor conference. This 

is where as many therapeutic decisions as possible should be made. The 

establishment of a dedicated skin tumor conference/skin tumor board with the main 

participants from dermatology, internal oncology, surgery, radiology, and 

radiotherapy is an essential step for the establishment of the center. Written 

agreements with main treatment partners and additional treatment partners must be 

established. Minimum numbers in the treatment of skin tumor patients are required. 

Another important point is tumor documentation. All skin tumors must be recorded 

and documented electronically. Patient pathways and SOPs (Standard Operating 

Procedures) for treatments (sentinel lymph node, chemotherapy, etc.) are presented. 

Good cooperation with referring physicians, with psycho-oncology and with social 

services must be ensured. 

The aim is to coordinate the care and interdisciplinary treatment of skin tumor 

patients, especially with locally advanced or metastatic tumors, according to the 

current state of medical knowledge. 

The implementation of the present S3 guideline plays an essential role in all care 

structures. 

11.2 Quality indicators  

S. Wesselmann, H. Adam 

Quality indicators (QIs) are measures whose collection serves to assess the quality of 

the underlying structures, processes or outcomes [559], [560]. QI are an important 

instrument of quality management. The aim of their use is the continuous 

improvement of care by presenting the results of care, critically reflecting on them 

and improving them if necessary. The present selection of QIs was prepared 

according to the methodology of the German Guideline Program in Oncology. For the 

derivation process, a "Quality Indicators Working Group" was constituted. This group 

created the final set of QIs based on the strong recommendations of the guideline 

https://backend.leitlinien.krebsgesellschaft.de/www.onkozert.de
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(recommendation strength A, "shall“) and the results of the search for existing 

national and international QIs. The exact procedure and composition of the WG are 

outlined in the guideline report. 

After a face-to-face meeting and a telephone conference of this WG, 1 QI was included 

in the final indicator set. 

Table 41: Quality Indicator  

Quality Indicator Reference Recommendation  Evidence base / further 

information  

QI 1: Pathology report 

Numerator: 

Number of patients with the 

following information in the 

histological report of 

findings: 

 

 

• Histological tumor type 

• Histological depth 

extension (description u 

measurement) 

• Perineural spread 

• Vascular invasion 

• Degree of 

differentiation and 

• R classification invasive 

tumor proportion 

 

Denominator: 

 

All patients with SCC and 

excision. 

 

Recommendation 4.19 

The histological report of a SCC 

shall include the following in 

addition to the diagnosis: 

 

 

• Histological tumor type (for 

specific subtypes of SCC) 

• Description of the 

histological depth 

extension in relation to the 

anatomical stratification 

(especially from Clark level 

V, corresponding to 

infiltration of the subcutis) 

• Measurement of the depth 

extension from an invasion 

depth of 2 mm 

(corresponds approximately 

to the diameter of a 10x 

field of view) 

• In the positive case, 

indication of the presence 

of perineural spread, 

vascular invasion or low 

differentiation 

• Completeness of resection 

of the invasive tumor 

portion 

EC 

 

Quality Objective: 

 

To provide complete 

information in 

pathology reports for 

excision of a SCC as 

frequently as possible. 

The numerator is always 

a subset of the 

denominator. The 

quality indicator is not 

to be documented with 

the basic oncology data 

set of the cancer 

registries (as of 

10.2018). 
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12 Attachments  

12.1 Changes in Version 2.01  

Table 42: Changes in Version 2.01  

Version 1.1 Version 2.01 Change 

3.1 3.1 modified 2022 

The data situation for 

prognostic factors of the 

transition AK -> SCC is not 

sufficient. At the moment, no 

reliable values for the 

probability of the transition AK 

-> SCC can be given. 

The data situation for reliable 

prognostic factors of the transition 

from AK to SCC is insufficient. At the 

moment, no reliable values for the 

probability of progression can be 

given. The following clinical factors 

are prognostically unfavorable: 

• Immunosuppression 

• Therapy resistance 

• Field cancerization 

3.2 3.2 modified 2022 

Because existing clinical and 

histological systems (e.g., 

classification according to 

Olsen or KIN 1-3) are not 

sufficiently prognostically 

validated, new classifications 

should be developed. 

Existing clinical and histological 

systems (e.g., classification according 

to Olsen, graduation into KIN 1-3, 

counting of lesions) are not 

sufficiently validated prognostically 

and thus dispensable in clinical 

practice. 

 
4.2 new 2022 

 
Multiple qualitative and quantitative 

factor integrating scores (e.g. AK-FAS, 

AKASI) improve standardized 

reporting of findings for actinic 

keratosis. 

 
4.3 new 2022 

 
Cheilitis actinica is etiologically and 

morphologically the counterpart of 

actinic keratosis of the keratinizing 

squamous epithelium of the 

vermilion. 

4.14 4.15 modified 2022 
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Version 1.1 Version 2.01 Change 

If SCC or Bowen's disease is 

clinically suspected, histology 

shall also be obtained to 

differentiate another benign or 

malignant neoplasm. 

Preoperatively, the maximum 

diameter of the neoplasm 

should be documented. 

If squamous cell carcinoma of the 

skin, cheilitis actinica or Bowen's 

disease is clinically suspected, 

histology shall also be performed to 

differentiate other benign or 

malignant neoplasia. 

Preoperatively, the maximum 

diameter of the neoplasia should be 

documented for squamous cell 

carcinoma of the skin and Bowen's 

disease. 

5.2 5.2 modified 2022 

A combination of a field-

directed with a lesion-directed 

therapeutic modality may be 

offered. 

Primary or sequential combination 

therapy of various field- or lesion-

targeted procedures should be 

offered for actinic keratosis. 

5.3 5.3 modified 2022 

Cryosurgery should be offered 

in a lesion-directed fashion for 

single or multiple Olsen grade 

I-III AK in immunocompetent 

individuals. 

Cryosurgery should be offered for 

single or multiple actinic keratoses. 

5.4 5.4 modified 2022 

Surgical removal of grade I-III 

AK according to Olsen (e.g., by 

curettage, shallow ablation, or 

complete excision) should be 

offered for single lesions in 

immunocompetent and 

immunosuppressed patients. 

Surgical excision (e.g., by curettage, 

shave excision or complete excision) 

should be offered for single actinic 

keratoses. 

5.5 5.5 modified 2022 

Current data do not allow 

recommendations for therapy 

of AK with chemical peels. 

Chemoexfoliation via peels can be 

offered for single or multiple actinic 

keratoses as well as for field 

cancerization. 

 
5.6 new 2022 
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Version 1.1 Version 2.01 Change 

 
Potassium hydroxide 5% solution may 

be offered for single or multiple 

actinic keratoses. 

5.6 5.7 modified 2022 

Treatment with ablative laser 

procedures may be offered for 

single or multiple Olsen's 

grade I-III AK and for field 

cancers in immunocompetent 

patients. 

Ablative laser procedures may be 

offered for single or multiple actinic 

keratoses as well as for field 

cancerization. 

5.7 5.8 modified 2022 

Treatment with non-ablative 

laser procedures may be 

offered for single or multiple 

Olsen grade I-II AK. 

Non-ablative laser procedures may be 

offered for single or multiple actinic 

keratoses. 

5.8 5.9 modified 2022 

Treatment with diclofenac 

sodium 3% in hyaluronic acid 

2.5% gel should be offered for 

single or multiple grade I-II AK 

according to Olsen in 

immunocompetent individuals. 

Diclofenac sodium 3% gel should be 

offered for single or multiple actinic 

keratoses. 

5.9 5.10 modified 2022 

Field-directed therapy with 

diclofenac sodium 3% in 

hyaluronic acid 2.5% gel 

should be offered for field 

cancerization. 

Diclofenac sodium 3% gel should be 

offered for field cancerization. 

5.10 5.11 modified 2022 

5-Fluorouracil 5% cream 

should be offered for the 

treatment of single and 

multiple Olsen grade I-II AK. 

5-Fluorouracil 5% cream should be 

offered for single and multiple actinic 

keratoses. 

5.11 5.12 modified 2022 
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Version 1.1 Version 2.01 Change 

Field-directed therapy with 5-

fluorouracil 5% cream should 

be offered for field 

carcinomatization. 

5-Fluorouracil 5% cream should be 

offered for field cancerization. 

 
5.13 new 2022 

 
5-Fluorouracil 4% cream should be 

offered for single and multiple actinic 

keratoses and for field cancerization. 

5.12 5.14 modified 2022 

Evidence is available for the 

efficacy of 5-fluorouracil 0.5% 

cream for single and multiple 

grade I-II AK according to 

Olsen. However, there is 

currently no approval for this 

concentration in Germany. 

There is evidence for the efficacy of 

5-fluorouracil 0.5% cream in single 

and multiple actinic keratoses. 

However, there is currently no 

approval for this concentration in 

Germany. 

5.13 5.15 modified 2022 

5-Fluorouracil 0.5% with 

salicylic acid 10% in solution 

should be offered lesion-

directed or field-directed for 

single or multiple grade I-II AK 

according to Olsen and for 

field carcinomatization in 

immunocompetent individuals. 

5-Fluorouracil 0.5% with salicylic acid 

10% in solution should be offered for 

single or multiple actinic keratoses as 

well as for field cancerization. 

5.14 5.16 modified 2022 

Ingenol mebutate should be 

offered as field-directed 

therapy for single or multiple 

grade I-II Olsen's AK and for 

field 

carcinomatization.  suspended 

as a result of dormant 

approval (see Red Hand 

Letter). 

Ingenol mebutate shall not be offered 

for actinic keratosis therapy. 

5.15 5.17 modified 2022 
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Version 1.1 Version 2.01 Change 

Imiquimod 5% cream should 

be offered on a field-directed 

basis for single or multiple 

grade I-II AK according to 

Olsen and for field 

cancerization in 

immunocompetent individuals. 

Imiquimod 5% cream should be 

offered for single or multiple actinic 

keratoses as well as for field 

cancerization. 

5.17 5.18 modified 2022 

Imiquimod 3.75% cream 

should be offered field-

directed for multiple grade I-II 

AK according to Olsen and for 

field cancerization in 

immunocompetent individuals 

on the face or hairless 

capillitium. 

Imiquimod 3.75% cream should be 

offered for multiple actinic keratoses 

as well as for field cancerization. 

 
5.19 new 2022 

 
Tirbanibulin 1% ointment should be 

offered for single or multiple actinic 

keratoses as well as for field 

cancerization. 

5.18 5.20 modified 2022 

Conventional photodynamic 

therapy with 5-aminolevulinic 

acid or its methyl ester (5-ALA 

or MAL) should be offered on a 

field-directed basis for single 

or multiple grade I-II AK 

according to Olsen and for 

field cancers. 

Photodynamic therapy with red light 

illumination using 5-aminolevulinic 

acid (ALA) or its methyl ester (MAL) 

should be offered for single or 

multiple actinic keratoses and for 

field cancerization. 

5.19 5.21 modified 2022 

MAL in combination with 

daylight (daylight MAL-PDT) 

should be offered on a field-

directed basis for 

nonpigmented, single or 

multiple grade I-II AK 

according to Olsen, and for 

Photodynamic therapy with natural or 

simulated daylight with 5-

aminolevulinic acid (ALA) or its 

methyl ester (MAL) should be offered 

for single or multiple actinic 

keratoses as well as for field 

cancerization. 
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field cancers on the face and 

capillitium in 

immunocompetent individuals. 

5.23 5.22 modified 2022 

Treatment with photodynamic 

therapy with MAL in 

combination with illumination 

by an artificial red light source 

(630 nm) should be offered for 

single or multiple grade I-II AK 

according to Olsen, as well as 

for field cancerization in 

immunosuppressed patients. 

Photodynamic therapy with red light 

illumination using 5-aminolevulinic 

acid (ALA) or its methyl ester (MAL) 

should be offered for single or 

multiple actinic keratoses and for 

field cancerization in 

immunosuppressed patients. 

5.24 5.23 modified 2022 

Field-directed therapy with 

imiquimod 5% cream may be 

offered to immunosuppressed 

patients with multiple grade I-

II AK according to Olsen, as 

well as in field cancerization. 

In this case, the lack of 

approval should be noted. 

Imiquimod 5% cream may be offered 

for single or multiple actinic 

keratoses and for field cancerization 

in immunosuppressed patients. For 

the latter, the lack of regulatory 

approval should be noted. 

5.25 5.24 modified 2022 

Therapy with diclofenac 

sodium 3% in hyaluronic acid 

2.5% gel should be offered to 

patients with single or 

multiple grade I-II AK 

according to Olsen as well as 

in field carcinomatization 

under immunosuppression. 

Diclofenac sodium 3% gel should be 

offered for single or multiple actinic 

keratoses and for field cancerization 

in immunocompromised patients. 

 
6.1 new 2022 

 
The indication for therapy of cheilitis 

actinica should be made in synopsis 

of the clinical presentation, risk 

factors (e.g. immunosuppression, 

cumulative UV exposure, involvement 

of the entire lower lip, involvement 

also of the upper lip), comorbidities, 
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life expectancy and the patient's 

wishes. 

 
6.2 new 2022 

 
Before choosing a treatment 

procedure, a biopsy should be 

obtained for diagnostic confirmation 

and to exclude invasive squamous 

cell carcinoma. 

 
6.3 new 2022 

 
Histological control shall be carried 

out if there is clinical evidence of a 

lack of response or incomplete 

response to therapy. 

 
6.4 new 2022 

 
Surgical removal of cheilitis actinica 

(e.g., by vermilionectomy or lip-shave 

with histological workup and 

information on the status of resection 

margins) shall be offered in cases of 

extensive involvement. 

 
6.5 new 2022 

 
Treatment of cheilitis actinica with 

ablative laser procedures (CO2, 

Er:YAG) may be offered. 

 
6.6 new 2022 

 
Insufficient data currently does not 

allow recommendations for the 

therapy of cheilitis actinica with non-

ablative laser procedures. 

 
6.7 new 2022 

 
The data available on cryosurgery do 

not allow a conclusive 
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recommendation for the therapy 

of cheilitis actinica. 

 
6.8 new 2022 

 
Chemical peeling shall not be used 

for cheilitis actinica because of a lack 

of evidence of benefit. 

 
6.9 new 2022 

 
Treatment with diclofenac sodium 3% 

gel may be offered for cheilitis 

actinica. 

 
6.10 new 2022 

 
Insufficient data currently does not 

allow an evidence-based 

recommendation for topical therapy 

of cheilitis actinica with 5-

fluorouracil. 

 
6.12 new 2022 

 
Photodynamic therapy with red light 

illumination and 5-aminolevulinic acid 

(ALA) or its methyl ester (MAL) should 

be offered for therapy of cheilitis 

actinica. 

 
6.13 new 2022 

 
Methyl aminolevulinate (MAL) in 

combination with natural or simulated 

daylight (MAL-dlPDT) should be 

offered for therapy of cheilitis 

actinica. 

 
7.1 new 2022 

 
Prior to treatment of Bowen's disease, 

a biopsy shall be obtained to exclude 

invasive squamous cell carcinoma, 
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other neoplasia, or inflammatory 

conditions. 

If there is clinical evidence of a lack of 

response or incomplete response to 

therapy, histological control shall be 

carried out. 

 
7.2 new 2022 

 
Surgical excision of Bowen's disease 

(e.g., by shave excision or complete 

excision) shall be offered for single 

lesions. 

 
7.3 new 2022 

 
Cryosurgery may be offered for the 

treatment of Bowen's disease. 

 
7.4 new 2022 

 
Ablative laser procedures may be 

offered to treat Bowen's disease. 

 
7.5 new 2022 

 
5-Fluorouracil 5% cream should be 

offered for the treatment of Bowen's 

disease. 

 
7.6 new 2022 

 
Imiquimod 5% cream may be offered 

for the treatment of Bowen's disease 

in immunocompetent individuals. In 

this case, the lack of approval should 

be noted. 

 
7.7 new 2022 

 
Photodynamic therapy with red light 

illumination should be offered for the 

treatment of Bowen's disease in two 

therapy cycles within 4 weeks.  
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7.8 new 2022 

 
Pretreatment (e.g., ablative fractional 

laser procedures, microneedling) may 

be offered before photodynamic 

therapy with red light illumination to 

enhance penetration. 

 
8.1 new 2022 

 
The following risk factors of SCC shall 

be reported to the examining 

pathologist/dermatopathologist if 

present: recurrence, tumor diameter 

>2 cm, localization ear, lip or temple, 

immunosuppression and evidence of 

perineural invasion, no displaceability 

from the subsurface. 

 
8.2 new 2022 

 
Surgical therapy of the primary tumor 

shall be carried out according to the 

following algorithm: see Figure 4. 

 

6.9 8.12 modified 2022 

Adjuvant radiotherapy should 

be performed if risk factors 

are present:  Scarce resection 

margin (<2 mm, in the 

absence of the possibility of 

resection) Extensive perineural 

sheath infiltration. 

Adjuvant radiotherapy should be 

performed in the presence of 

extensive perineural sheath 

infiltration. 

6.9 8.13 modified 2022 

Adjuvant radiotherapy should 

be performed in the presence 

of risk factors:  Scarce 

resection margin (<2 mm, in 

the absence of the possibility 

of resection) Extensive 

perineural sheath infiltration. 

Adjuvant radiotherapy may be 

considered if the resection margin is 

close. 
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8.14 new 2022 

 
Current data do not support a 

recommendation for combining 

adjuvant radiotherapy with systemic 

therapy. 

 
8.20 new 2022 

 
In case of (distant) metastasis or 

locally advanced disease that cannot 

be controlled by surgical or 

radiotherapeutic interventions or only 

with major limitations of 

functionality, the indication for 

systemic therapy shall be considered. 

 
8.21 new 2022 

 
The indication for systemic therapy 

should be made in an 

interdisciplinary tumor board. 

 
8.22 new 2022 

 
Patients with locally advanced or 

metastatic SCC shall be offered first-

line immunotherapy with a PD‐1‐

inhibitor approved for this indication. 

 
8.23 new 2022 

 
In case of progression under PD‐1‐

blockade or contraindications to this 

type of immunotherapy, EGFR‐

directed therapy or chemotherapy 

shall be offered. 

7.1 9.1 modified 2022 

Follow-up of patients with 

cutaneous SCC* should be 

offered at risk-adjusted 

intervals according to the 

following schedule: 

Follow-up for patients with SCC of the 

skin should be offered at risk-

adjusted intervals according to the 

following schedule: 
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9.2 new 2022 

 
The following examination methods 

are recommended depending on risk 

factors of the primary tumor, 

immunosuppression or after locally 

advanced and metastatic squamous 

cell carcinoma of the skin according 

to the present scheme: 

 

7.3 9.4 modified 2022 

Lymph node ultrasonography 

should be performed in 

patients at increased risk of 

metastasis or with unclear 

palpation findings. 

Lymph node ultrasonography should 

be performed in patients at high risk 

of metastasis* or with unclear 

palpation findings and in cases of 

locally advanced and metastatic SCC 

of the skin. 

*High risk: TD >6mm, >4mm in 

desmoplasia, G3-4 differentiation, 

perineural tumor growth, 

immunosuppressed and patients with 

secondary tumors. 
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7.4 9.5 modified 2022 

X-ray thoracic examinations 

should not be routinely 

performed in follow-up. 

Abdominal ultrasonography 

should not be routinely 

performed in follow-up. 

Chest X-ray examinations and 

abdominal ultrasonography should 

not be routinely performed during 

follow-up. 

7.5 9.6 modified 2022 

Cross-sectional imaging 

should be performed to clarify 

recurrences, e.g., with 

suspected involvement of 

functional structures or when 

perineural tumor growth or 

metastasis-supecific findings 

are suspected. 

Cross-sectional imaging should be 

performed to investigate recurrences, 

e.g. with suspected involvement of 

functional structures, in cases of 

locally advanced or metastatic 

squamous cell carcinoma of the skin, 

or in cases of suspected perineural 

tumor growth or metastatic findings. 

 
9.7 new 2022 

 
All patients with squamous cell 

carcinoma of the skin (e.g., even with 

a tumor thickness of ≤2.0 mm 

without the presence of other risk 

factors) shall be followed up because 

of the possible development of 

secondary skin tumors. The 

frequency of follow-up should also 

take into account the number of 

actinic keratoses as well as squamous 

cell carcinomas of the skin in the 

history. 
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