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7. Summary and conclusion

Skin cancer is the most common type of cancer in the Netherlands. The increase
in basal cell carcinoma (BCC) and squamous cell carcinoma (SCC) is mainly due to
the increased life expectancy of the Dutch population. The prognosis of the BCC
and SCC is generally good with a relative 5-year survival rate of 95%. For Melanoma,
another type of skin cancer, survival depends on the stage of disease, with 92%
5-year survival for all stages combined. This number is quite high because more
than 50% of the melanomas are thin melanomas (Breslow <1mm). However,
mortality is 4.6 per 100,000 adults. The incidence of BCC, SCC and melanoma has
been increasing for decades, but the incidence of the melanoma now appears to
be stabilizing for the first time. At the same time, melanoma is diagnosed more
often at an early stage, with a high cure rate after surgical resection. In 2018, the
3-year survival rate of stage I melanoma in the Netherlands was 100%, stage II
84%, stage III melanoma 69% and stage IV 17%.1 Early diagnosis and improved
melanoma treatment continue to increase the prevalence of melanoma.
Due to the new available systemic (adjuvant) treatment options in melanoma
patients with targeted and/or immunotherapy, the 5-year and 10-year survival of
advanced melanoma will probably improve in the next years. Because an increasingly
amount of patients with a melanoma will be diagnosed and the treatment options
are improving, more patients will be in follow-up for their melanoma. Besides,
patients have to be properly educated about self-detection of recurrences. Earlier
detection of recurrent disease offers the possibility to start systemic treatment in
earlier phase. An additional advantage is that the systemic treatments with targeted
and/or immunotherapy is more effective in patients with low-volume disease.
In view of the increasing prevalence of the melanoma there is a need for, on the
one hand, reducing outpatient clinics for stage I-II melanoma, and on the other
hand minimally invasive detection of regional metastasis for stage IB-II melanoma.
Furthermore, early, cost-effective detection of recurrences after treatment of
regionally metastatic melanoma, stage III will be increasingly important.
This thesis focuses on various aspects of the multidisciplinary treatment of
melanoma. The value of staging in the treatment of localized melanoma using the
sentinel lymph node biopsy (SLNB) and advanced melanoma with the biomarkers
S-100B and LDH and fluorine-18-deoxyglucose Positron Emission Tomography/
Computer Tomography (18F-FDG PET/CT). Besides, decreasing the number of
outpatient clinics in stage IB-II melanoma will be discussed.
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The prognosis of clinical stage I-II melanoma patients is based on different clinical
and pathological factors such as primary tumor site, Breslow thickness, mitotic
rate, ulceration, regression, histopathological subtype of melanoma, status of
sentinel lymph node (SLN), age and gender. Currently, the main predictor of
the outcome for patients with localized melanoma is the presence of regional
lymph node metastases. Can SLNB negative patients suffice with a less intensive
short- and long-term follow-up? But are all eligible melanoma patients, stage IB-II,
offered a SLNB in the Netherlands? Do socio-economic factors influence whether
or not a SLNB is performed?
About 40% of the American population is obese (BMI >30). The number of obese
Dutch people has continued to increase in recent decades and amounts in 2018
15%. Obesity is developing slowly and is a serious health problem associated
with various diseases such as diabetes, cardiovascular morbidity, disorders of the
musculoskeletal system, but is also (jointly) responsible for the development of at
least 13 different types of cancer. Recent research suggested that obesity might be
associated with improved progression free - and overall survival in male metastatic
melanoma patients treated with targeted and/or immune therapy. What effects
does obesity have on the prognosis of localized melanoma? A better or a worse
prognosis?
During the last two decades, extensive research has been performed into the value
and application possibilities of 18F-FDG PET/CT and biomarker staging with S-100B
and LDH. Technological developments now make it possible to quantitatively
measure tumor load in metastatic melanoma with 18F-FDG PET/CT scans. Tumor
load is of prognostic significance, as is the value of the biomarkers S-100B and
LDH. Is there a relationship between ‘tumor load’ determined with 18F-FDG PET/
CT scans and the biomarkers S-100B and LDH? And if so, what is the prognostic
value? What does this knowledge mean for the follow-up of regional metastasized
melanoma?
The introduction to this thesis provides a global overview of the current melanoma
incidence, prevalence, staging, follow-up, biomarkers, treatment, prognosis and
healthcare costs. Chapters II-VI provide an answer to the five questions formulated
in the introduction. Chapters VII and VIII provide an English, respectively Dutch
summary and conclusion of the findings of this thesis. Future perspectives,
chapter IX, looks in more detail at future melanoma research.
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Follow-up stage IB-II
The first results of the multicenter and randomized clinical trial on the value
of follow-up in patients with stage IB-II melanoma, the MELFO study, which
compared the follow-up schedule of the melanoma guideline of the Dutch
Melanoma Working Group with a less frequent follow-up schedule. The results
after one-year follow-up, published in 2016, showed no difference in the number
of recurrences and the well-being of patients. In addition, the reduced followup scheme provided an economic benefit. The 3-year results of the MELFO study
are described in chapter II. Two thirds of the recurrences were by the patients
themselves, in accordance with a percentage we had previously found in the
Netherlands and Australia. The recurrence rate was 13.9% after 3 years. After
three years, 7.2% of the patients died as a result of the melanoma. There were no
differences in recurrence-free survival and melanoma-specific survival. There was
no difference in the well-being of patients in both groups. The cost reduction was
considerable and amounted to 39% after 3 years. A stage-based follow-up of stage
IB-II is justified and accompanied by significant cost savings. We now have to wait
for new biomarkers that are able to reliable predict survival for stage I-II melanoma
patients.2
Implementation of sentinel lymph node biopsy in the Netherlands
The sentinel lymph node biopsy (SLNB) procedure was simultaneously introduced
in the Netherlands in 1994 by the Department of Surgical Oncology of the UMCG
and AVL. In 2010, the 7th edition of the AJCC staging was introduced, which meant
that melanoma clinical stage IB-II melanoma patients were eligible to undergo a
minimally invasive staging procedure of the regional lymph node bearing area
using a SLNB. In 2013, the SLNB was performed in less than 50% of all eligible
patients in the Netherlands, with a large difference between the eight regions
of the Comprehensive Cancer Centers. With the data from the Dutch Cancer
Registry, the implementation of the SLNB after the introduction of the 7th edition
of the AJCC staging manual, was re-examined in the Netherlands. The results are
described in chapter III. During the period 2010-2016, the number of performed
SLNBs increased from 40% to 65%. The SLNB procedure was significantly more
often performed in the North-East region 74% (p<0.01). Multivariate analysis
showed that the SLNB procedure was performed less often in women, elderly
people and patients with melanoma in the head- and neck region. Socioeconomic status did not, as in the past, affect the implementation of a SLNB. With
the advent of effective targeted and/or immunotherapy therapy, which appears
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to be more effective in patients with low ‘tumor load’, a further implementation of
the SLNB within multidisciplinary melanoma treatment in the Netherlands seems
necessary. A percentage of 80%, similar as the SLNB percentage in breast cancer,
seems realistic.
Obesity
Chapter IV provides an answer to the question whether in the Netherlands
obesity (BMI>30) is of prognostic value in patients with localized melanoma. A
study was conducted in patients with a clinical stage IB-II melanoma who were
treated in the UMCG during the period 1995-2018. All patients underwent the same
treatment protocol with regard to staging, sentinel lymph node biopsies (SLNB)
and excision of the melanoma with a margin of 1 or 2 cm based on its Breslow
thickness. With a positive SLNB, a completion lymph node dissection (CLND) was
performed or patients were followed with a routinely ultrasound of the lymph
node bearing area. The latter was performed within the MSLT II study. Obesity had
no significant influence on recurrence-free period, on melanoma-specific survival
and overall survival. Elderly melanoma patients, arm location, increased Breslow
thickness, presence of ulceration, increased mitotic rate and a positive SLNB were
significantly associated with a reduced relapse-free period, melanoma-specific
survival and overall survival. In contrast, histology, gender and socio-economic
status (SES) were not associated. The hypothesis that obesity is associated with
a poorer disease-free and overall survival could not be confirmed in this study.
There was a noticeable trend that obese melanoma patients seemed to have
a worse prognosis. It is therefore advisable to repeat this study over a number
of years, in a larger (multicenter) cohort. The groups should be comparable for
relevant melanoma and patient-related characteristics, and preferably, if possible,
should smoking be included as a prognostic factor.
Follow-up stage III
The purpose of follow-up is preferably a cost-effective detection of a loco-regional
recurrence or distant metastases at in early phase in the hope that surgical and/
or systemic and/or radiotherapeutic treatment of the recurrence can contribute
to an improvement in the disease-free and/or overall survival or assisting in an
effective palliative treatment.
The majority of recurrences in stage I-II melanoma are local and/or regional,
sporadically distantly. Approximately 70% of these recurrences are detected by
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the patient themselves. The majority of recurrences in curative treated stage
III melanoma patients are distant metastasis. S-100B is a sensitive biomarker in
the diagnosis, therapy evaluation and follow-up of the melanoma patients. PET
with 18F-FDG PET/CT in the follow-up of stage III melanoma can detect early,
asymptomatic recurrences. The costs of such a PET follow-up schedule are
considerable, but what will it ultimately yield? Recently, the Melanoma Institute
of Australia reported that false positive results with PET/CT were found in no less
than 50% of these stage III melanoma patients for whom additional diagnostic
work-up was indicated.3 Therefore, PET/CT in the follow-up of curative stage
III melanoma treatment in the Netherlands is currently not included in followup programs, with the exception of some clinical trials with systemic adjuvant
treatment. Chapter V describes a study in which the value of the biomarker S-100B
as an indicator for performing a 18F-FDG PET/CT scan in the follow-up of stage
III melanoma (7th edition AJCC staging) is investigated. In this study, 30 patients
(71%) developed a symptomatic or asymptomatic recurrence. Seven of the
recurrences were detected early with the aid of the S-100B biomarker, being 10%
of all asymptomatic patients in follow-up and 23% of all patients with a recurrence.
Although the biomarker S-100B used in the regular follow-up of stage III melanoma
cannot rule out a recurrence, it can be a cost-effective indicator for performing an
18
F-FDG PET/CT scan if the biomarker S-100B is increased.
Tumor load and tumor markers
It has recently been possible to calculate on metastases using 18F-FDG PET/CT
scan (i.e. Standard Uptake Value (SUVmean/max), Metabolic Active Tumor Volume
(MATV) and Total Lesion Glycolysis (TLG=SUVmeanxMATV)). Previous research has
already shown the relationship between SUVmax and S-100B in stage III melanoma.
The relationship between the biomarkers S-100B and LDH and MATV and TLG was
investigated in melanoma stage IV and described in chapter VI. The study showed
that there was a marginal correlation between S-100B and LDH and MATV and TLG
measured with 18F-FDG PET/CT. In addition, it was found that S-100B was increased
more often than LDH in stage IV melanoma (71% vs. 21%). S-100B therefore appears
to be already elevated with a lower ‘tumor load’ compared to LDH, but LDH is the
strongest predictor in terms of survival.

145

Conclusion
A further implementation of the SLNB procedure in the Netherlands up to 80%
seems realistic. Due to the better staging of stage I-II melanoma with the SLNB,
in patients with a pathological stage IB-II can a less intensive outpatient clinic
be performed without an increased risk of recurrence, the same quality of life,
but with a significant cost reduction. In view of the worldwide increasing obesity
rate, also among melanoma patients, and the trend towards a worse disease-free
survival in obese clinical stage IB-II melanoma patients, an additional multicenter
study is desirable in the near future, whereby smoking behavior must be included
as a potential risk factor. Finally, additional research into the value in follow-up with
the biomarkers S-100B and LDH in curatively treated stage III melanoma patients is
indicated. Are both biomarkers indeed good indicators to perform a 18F-FDG PET/
CT for staging the presence or absence of distant metastasis in the follow-up of
stage III melanoma.
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