European Journal of Cancer 81 (2017) 36—44

Available online at www.sciencedirect.com

ScienceDirect

journal homepage: www.ejcancer.com

Original Research

Prognostic factors and treatment outcomes in 444 @CmssMark
patients with mucosal melanoma

Markus V. Heppt “, Alexander Roesch ™, Benjamin Weide ¢,

Ralf Gutzmer ©, Friedegund Meier ', Carmen Loquai *, ‘
Katharina C. Kihler ", Anja Gesierich ', Markus Meissner ”,

Dagmar von Bubnoff “, Daniela Géppner |, Max Schlaak ™,

Claudia Pfohler ", Jochen Utikal °, Lucie Heinzerling ”, Ioana Cosgarea
Jutta Engel 9, Renate Eckel 9, Alexander Martens ¢, Laura Mirlach *,
Imke Satzger ©, Gabriele Schubert-Fritschle 9, Julia K. Tietze “,
Carola Berking **

b,c
b

& Department of Dermatology and Allergy, Munich University Hospital (LMU), Frauenlobstr. 9-11, 80337 Munich, Germany
® Department of Dermatology, University Hospital Essen, Hufelandstr. 55, 45122 Essen, Germany

¢ German Cancer Consortium (DKTK), Germany

4 Department of Dermatology, Center for Dermatooncology, University Hospital Tiibingen, Liebermeisterstr. 25, 72076
Tubingen, Germany

¢ Department for Dermatology and Allergy, Skin Cancer Center Hannover (HTZH ), Hannover Medical School,
Carl-Neuberg-Str. 1, 30625 Hannover, Germany

f Department of Dermatology, Skin Cancer Center, National Center for Tumor Diseases, Medical Faculty and University
Hospital Carl Gustav Carus, TU Dresden, Fetscherstr. 74, 01307 Dresden, Germany

€ Department of Dermatology, University Medical Center Mainz, Langenbeckstr. 1, 55131 Mainz, Germany

Y Department of Dermatology, University Hospital Schleswig-Holstein, Campus Kiel, Rosalind-Franklin-Str. 7, 24105 Kiel,
Germany

! Department of Dermatology, University Hospital Wiirzburg, Josef-Schneider-Str. 2, 97080 Wiirzburg, Germany

I Department of Dermatology, Venereology and Allergology, Goethe University, Theodor-Stern Kai 7, 60590 Frankfurt am
Main, Germany

X Department of Dermatology, Medical Center — University of Freiburg, Hauptstr. 7, 79104 Freiburg, Germany

! Department of Dermatology and Allergology, Justus Liebig University, University Medical Center Giefien and Marburg,
Gaffkystr. 14, 35392 Giefien, Germany

* Corresponding author.

E-mail addresses: Markus.Heppt@med.uni-muenchen.de (M.V. Heppt), alexander.roesch@uk-essen.de (A. Roesch), benjamin.weide@med.
uni-tuebingen.de (B. Weide), Gutzmer.Ralf@mh-hannover.de (R. Gutzmer), Friedegund.Meier@uniklinikum-dresden.de (F. Meier),
Carmen.Loquai@unimedizin-mainz.de (C. Loquai), kkaehler@dermatology.uni-kiel.de (K.C. Kéhler), Gesierich_ A@ukw.de (A. Gesierich),
Markus.Meissner@kgu.de (M. Meissner), dagmar.bubnoff@uniklinik-freiburg.de (D. von Bubnoff), Daniela.Goeppner@derma.med.uni-giessen.de
(D. Goppner), max.schlaak@uk-koeln.de (M. Schlaak), Claudia.Pfoehler@uniklinikum-saarland.de (C. Pféhler), Jochen.Utikal@umm.de (J. Utikal),
Lucie.Heinzerling@uk-erlangen.de (L. Heinzerling), ioana.cosgarea@uk-essen.de (I. Cosgarea), engel@ibe.med.uni-muenchen.de (J. Engel), eckel@
ibe.med.uni-muenchen.de (R. Eckel), alexander.martens@med.uni-tuebingen.de (A. Martens), Laura.Mirlach@med.uni-muenchen.de (L. Mirlach),
Satzger.Imke@mh-hannover.de (I. Satzger), Gabriele.Schubert-Fritschle@med.uni-muenchen.de (G. Schubert-Fritschle), Julia.Tietze@med.
uni-muenchen.de (J.K. Tietze), Carola.Berking@med.uni-muenchen.de (C. Berking).

http://dx.doi.org/10.1016/j.ejca.2017.05.014
0959-8049/© 2017 Elsevier Ltd. All rights reserved.


Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
mailto:Markus.Heppt@med.uni-muenchen.de
mailto:alexander.roesch@uk-essen.de
mailto:benjamin.weide@med.uni-tuebingen.de
mailto:benjamin.weide@med.uni-tuebingen.de
mailto:Gutzmer.Ralf@mh-hannover.de
mailto:Friedegund.Meier@uniklinikum-dresden.de
mailto:Carmen.Loquai@unimedizin-mainz.de
mailto:kkaehler@dermatology.uni-kiel.de
mailto:Gesierich_A@ukw.de
mailto:Markus.Meissner@kgu.de
mailto:dagmar.bubnoff@uniklinik-freiburg.de
mailto:Daniela.Goeppner@derma.med.uni-giessen.de
mailto:max.schlaak@uk-koeln.de
mailto:Claudia.Pfoehler@uniklinikum-saarland.de
mailto:Jochen.Utikal@umm.de
mailto:Lucie.Heinzerling@uk-erlangen.de
mailto:ioana.cosgarea@uk-essen.de
mailto:engel@ibe.med.uni-muenchen.de
mailto:eckel@ibe.med.uni-muenchen.de
mailto:eckel@ibe.med.uni-muenchen.de
mailto:alexander.martens@med.uni-tuebingen.de
mailto:Laura.Mirlach@med.uni-muenchen.de
mailto:Satzger.Imke@mh-hannover.de
mailto:Gabriele.Schubert-Fritschle@med.uni-muenchen.de
mailto:Julia.Tietze@med.uni-muenchen.de
mailto:Julia.Tietze@med.uni-muenchen.de
mailto:Carola.Berking@med.uni-muenchen.de
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ejca.2017.05.014&domain=pdf
http://dx.doi.org/10.1016/j.ejca.2017.05.014
www.sciencedirect.com/science/journal/09598049
www.ejcancer.com
http://dx.doi.org/10.1016/j.ejca.2017.05.014
http://dx.doi.org/10.1016/j.ejca.2017.05.014

M.V. Heppt et al. | European Journal of Cancer 81 (2017) 36—44 37

™ Department of Dermatology and Venereology, Skin Cancer Center at the Center of Integrated Oncology (CIO) Kdln Bonn,
University Hospital of Cologne, Kerpener Str. 62, 50937 Cologne, Germany
" Saarland University Medical School, Department of Dermatology, Kirrberger Str. 100, 66421 Homburg, Saar, Germany
© Skin Cancer Unit, German Cancer Research Center (DKFZ) and Department of Dermatology, Venereology and
Allergology, University Medical Center Mannheim, Ruprecht-Karl University of Heidelberg, Theodor-Kutzer-Ufer 1-3, 68167
Mannheim, Germany
P Department of Dermatology, University Hospital Erlangen, Friedrich-Alexander-University Erlangen-Nurnberg (FAU),
Ulmenweg 18, 91054 Erlangen, Germany
9 Munich Cancer Registry (MCR) of the Munich Tumor Centre (TZM ), Department of Medical Information Processing,
Biometry and Epidemiology (IBE), University Hospital of Munich, Ludwig-Maximilian-University (LMU ), Marchioninistr.
15, 81337 Munich, Germany
Received 7 March 2017; received in revised form 28 April 2017; accepted 6 May 2017
Available online 7 June 2017

KEYWORDS Abstract  Background: Mucosal melanoma (MM) is a rare but diverse cancer entity. Prog-

Mucosal melanoma;
Prognosis;

Immune checkpoint
blockade;

Targeted therapy;
KIT;

Staging;

Survival

nostic factors are not well established for Caucasians with MM.

Patients and methods: We analysed the disease course of 444 patients from 15 German skin
cancer centres. Disease progression was determined with the cumulative incidence function.
Survival times were estimated with the Kaplan—Meier method. Prognostic parameters were
identified with multivariate Cox regression analysis.

Results: Common anatomic sites of primary tumours were head and neck (MMHN, 37.2%),
female genital tract (MMFG, 30.4%) and anorectal region (MMAN, 21.8%). MMAN patients
showed the highest vertical tumour thickness (p = 0.001), had a more advanced nodal status
(p = 0.014) and a higher percentage of metastatic disease (p = 0.001) at diagnosis. Mutations
of NRAS (13.8%), KIT (8.6%) and BRAF (6.4%) were evenly distributed across all tumour site
groups. Local relapses were observed in 32.4% and most commonly occurred in the MMHN
group (p = 0.016). Male gender (p = 0.047), advanced tumour stage (p = 0.001), nodal disease
(p = 0.001) and incomplete resection status (p = 0.001) were independent risk factors for dis-
ease progression. Overall survival (OS) was highest in the MMFG group (p = 0.030) and in
patients without ulceration (p = 0.004). Multivariate risk factors for OS were M stage at diag-
nosis (p = 0.002) and incomplete resection of the primary tumour (p = 0.001).

Conclusion: In this large series of MM patients in a European population, anorectal MM was

associated with the poorest prognosis.
© 2017 Elsevier Ltd. All rights reserved.

1. Introduction

Melanoma originating from mucous membranes encom-
passes a heterogeneous group of patients. According to
anatomic site of the primary tumour, multiple disciplines
are involved in the treatment and surveillance of patients
with mucosal melanoma (MM) [1]. Primary tumours may
arise in virtually any mucous membrane. Thus, uniform
staging and classification systems are lacking [2,3].

MM shows biologic and clinical differences to cuta-
neous melanoma [4,5]. Asian and darker-skinned in-
dividuals show a higher percentage of MM opposed to
Caucasians [1,6]. Due to the paucity of MM, data on the
course of the disease and prognostic factors are sparse.
Several retrospective studies focussed on a particular
anatomic region, but analyses across all localisations are
missing or deal with a limited sample size [7,8]. One

large-scale study prospectively followed the natural
history of MM in a large Chinese cohort and compared
the patterns of metastasis according to the anatomic site
[9]. However, this population may not be representative
for Europeans or Northern Americans because of dif-
ferences in genetic background, tanning behaviour and
environmental factors. In this study, we investigated a
large German population with MM of all anatomic sites
for prognostic factors and treatment outcomes.

2. Patients and methods
2.1. Study design
This study was designed as retrospective explorative

analysis. Inclusion criteria were a histologically
confirmed diagnosis of MM and an observation period
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