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K.C. Kähler e, E. Dippel i, K. Möllenhoff j, K. Kilian k, P. Mohr l, J. Utikal m,n,
D. Schadendorf a

a Dept. of Dermatology, University Hospital Essen, University of Duisburg-Essen, Essen, Hufelandstr. 55, 45122 Essen, Germany
b Institute of Medical Psychology and Behavioral Immunobiology, University Hospital Essen, University of Duisburg-Essen, Hufelandstr. 55,

45122 Essen, Germany
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Abstract Background: Patient numbers requiring long-term melanoma surveillance are con-
stantly rising. Surveillance is costly and guideline recommendations vary substantially.
Methods: In this German nationwide study, information on surveillance and treatment of
patients diagnosed with melanoma and melanoma in situ (MMis) between April and June
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2008 was prospectively collected over four years. Additionally, patient self-report question-
naires were evaluated to assess anxiety, depression, health-related quality of life, socio-demo-
graphic information and use of disease specific health information sources at year 4 after
primary diagnosis.
Results: Complete data was available for 668 patients from 67 centres, of whom 96.0% were in
regular melanoma surveillance. In year 3–4 of surveillance, only 55.6% of locoregionary
metastases were detected during surveillance visits. Only 33.3% were self-detected by the
patient even though 69.4% were documented as being clinically visible or palpable. Costs of
4 year surveillance of 550 patients without tumour recurrence (stage I–IIC and MMis) accu-
mulated to 228,155.75 €. Guideline-adherence for follow-up frequency, lymph node ultra-
sound, S100 serum level tests and diagnostic imaging recommendations was approximately
60% in year 3–4 of surveillance. Multivariate regression analysis showed that certain
patient/tumour characteristics and regional differences were significantly associated with
guideline deviations. The percentage of patients who exceeded published cut-off scores indi-
cating clinically relevant symptoms of anxiety and depression were significantly increased.
Patients frequently reported lack of psychosocial support and education but ascribed great
importance to these.
Conclusions: We recommend further reduction of melanoma follow-up in low-risk melanoma
patients and improvement of psycho-social support and patient education for all melanoma
patients.

� 2015 Elsevier Ltd. All rights reserved.

1. Introduction

In contrast to most other malignancies, melanoma
incidence is on a continuous rise especially in fair
skinned and young individuals. Due to its prominent
location primarily on the visible skin, early detection is
– in contrast to many other tumours – possible. Approx-
imately 85% of patients present with clinically localised
disease [1] possessing an excellent prognosis with 5-year
survival rates as high as 90% for a melanoma with a
tumour thickness 61.0 mm [2]. Melanoma, however,
remains a deadly disease once metastatic spread has
occurred. Subsequently, even though the risk of progres-
sion is low in the majority of patients, melanoma surveil-
lance is recommended for more than 5 years or even
lifelong by most guidelines [3–7].

The value of cancer follow-up care is determined by
its ability to earlier detect recurrences and thus improve
survival, its cost-benefit ratio and the psychological
impact it has on the patient. Due to the increased risk
of second primary melanomas [8], detection of addi-
tional melanomas is another important aspect unique
to melanoma follow-up. With increasing incidence and
decreasing mortality rates [9] and higher life-expectancy
in general, the numbers of patients in long-term mela-
noma surveillance will rise disproportionally posing a
significant financial and time burden on the health sys-
tem. Improved skin cancer screening campaigns will
add to the number of incident melanoma with no-/
low-risk of metastatic spread expanding the numbers
of patients in surveillance even further. Cost- and
time-effectiveness of melanoma follow-up care is
therefore mandatory but is difficult to assess and deter-
mine. The currently available research on melanoma

follow-up is mostly based on monocentric experiences
and/or of retrospective nature [10–20]. The lack of
level-one evidence in the literature is reflected by the dif-
ferent surveillance recommendations which vary from
country to country and specialty of physician especially
with regard to the extent of imaging studies and the fre-
quency of follow-up visits [1,21,22]. The 2005 German
melanoma guideline [23], which was in effect until early
2013, recommended comparatively extensive diagnostic
procedures with questionable benefit especially in
low-risk melanoma.

This study aims at firstly depicting the current actual
practice of melanoma follow-up care and treatment by
prospectively following a large and representative
cohort of melanoma patients from various centres
around Germany for four years since the initial mela-
noma diagnosis. Secondly, the value of the follow-up
care is critically appraised by calculating the costs of
the follow-up for patients without tumour recurrence
and by assessing the adherence to guideline-recommen-
dations. Thirdly, by means of questionnaires, the psy-
chological impact of melanoma disease on the patient
is measured and the need of patients for disease specific
information and its significance for the patient are
assessed and evaluated.

2. Patients and methods

2.1. Study design and data collection

In this nation-wide project, all patients diagnosed
with melanoma and melanoma in situ (MMis) between
1st April 2008 and 30th June 2008, in Germany were eli-
gible for study participation. Patients were registered
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