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INCIDENCE, PREVENTION  
& FOLLOW-UP
The incidence of melanoma is continuously rising in most countries, mainly due 
to the increasing prevalence of thin melanomas.1,2 In the United States melanoma 
represents only 2% of all skin cancer cases, but accounts for 80% of skin cancer 
deaths. In 2018, an estimated 91.270 new melanoma cases will be diagnosed, with 
an estimated mortality of 9.320.3 The incidence in the Netherlands is still slowly 
rising, with a total of 6.734 new melanoma cases registered in 2017.4 The current 
stabilization of the incidence in Australia and North-America is a possible result 
of screening programs and increased public awareness with regard to prevention 
measures and self-inspection.5 

Prevention programs mainly focus on reducing exposure to ultraviolet radiation 
(UVR), such as skin burn in children and the use of tanning beds. For instance, 
commercial solariums are banned in Australia since 2015.6 Also, a community 
wide ‘SunSmart’ program has been implemented in Australia, introducing the 
SunSmart Schools Accreditation Program (SSAP) for primary schools that follow 
a comprehensive sun protection program, recommended by the World Health 
Organization (WHO).7-9 Similar programs, such as ‘Sunbeatables’ developed by 
the MD Anderson Cancer Center in the United States, and ‘Slim met de zon’ by 
the Dutch Cancer Society in the Netherlands, are used in schools to educate 
children, parents and teachers about the dangers and prevention of sunburn.10,11 
In North-America, the US Preventive Services Task Force (USPSTF) evaluated the 
effect of years of behavioral counseling for prevention of skin cancer. They found 
a small increase in sun protection behavior in adults, therefore recommending 
counseling to minimize UVR exposure in people from 6 months of age to 24 
years.12 In Germany, a photo-aging mobile app (Sunface) was introduced with the 
aim of reducing melanoma by prevention, and seems to be effective in changing 
fair-skinned adolescents’ behavior.13 Although evidence is currently limited, future 
research will have to prove that minimizing exposure to UVR will reduce the risk 
of developing melanoma.14 As far as screening for melanoma, only about half 
of the national guidelines of 34 different countries recommend screening based 
on clinical risk assessment, especially in ‘high-risk’ populations.15 The use of risk-
stratification tools for developing a melanoma is not yet implemented in current 
guidelines, as further validation will be needed first.16 
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Worldwide, there is a great variety in follow-up regimens for melanoma patients, 
especially AJCC stage I-II.17-20 This variety expresses in follow-up intensity and 
duration, clinical setting, skin surveillance regimens and the use of laboratory 
or radiology diagnostics. National guidelines of Australia, Canada, Germany, the 
United Kingdom, the United States of America and Switzerland recommend 
performing diagnostics ranging from chest X-ray, lymph node or abdominal 
ultrasonography, to FDG-PET/CT.17,21 However, chest X-ray surveillance for 
instance, has not been proven to be beneficial due to low sensitivity and 
specificity.22 To this date, additional diagnostic tests are not (yet) standardly 
recommended in the follow-up of stage I-II patients in the Netherlands.23 

Although the incidence of melanoma is still rising, the number of melanoma-
related deaths is falling on average 1.2% each year (2006-2015), leading to an 
increasing prevalence and number of melanoma patients in clinical follow-up.24 
For stage I and II melanoma, recent data present 5-year melanoma-specific 
survival rates of 82-99% and 10-year melanoma-specific survival rates of 75-
98%.25 To anticipate on the health-care burden accompanied with this increase, 
less intense surveillance schedules would be beneficial. Besides, frequent clinic 
visits are often anxiety associated. By all means, there is a need for guidelines 
with an evidence-based follow-up frequency.26 The Melanoma Follow-up 
(MELFO)-study was designed to determine whether a reduced, stage-adjusted 
follow-up schedule adversely affects melanoma patients’ mental well-being and 
the detection of 1st recurrences or second primary melanomas, and whether it 
decreases yearly costs per patient. Awaiting the final results after 5-year follow-
up in all patients (expected in 2019), the first results plead for a safe reduction 
of follow-up frequency, with no delay in recurrence detection and no negative 
effect on patients’ mental well-being. Besides, it is economically favorable. 
After finalizing the MELFO-study, statistics on disease-free survival and overall 
survival will have to confirm this safe reduction in surveillance intensity. 

PATIENT EDUCATION
Self-screening or skin self-examination is recommended in most national 
guidelines for early detection of a primary melanoma, emphasizing the 
importance of adequate education on the development and prevention of 
melanoma in general.15 Regardless of the follow-up frequency, recurrences and 
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second primary melanomas are mostly patient-detected instead of physician-
detected.27 Consequently, patient education on melanoma and on performing 
self-inspection of the skin and regional lymph nodes is of great importance at 
time of diagnosis and during follow-up.26 Although patients seem to prefer being 
educated face-to-face by their physician, this information can be supported 
by the use of instructional e-Health videos on YouTube.28-30 Internet-based 
resources and social media have been gaining popularity with regard to medical 
education in the last decade.31,32 However, information provided online should 
be centralized and government regulated to warrant reliability and quality. 
In this era of rapidly developing technologies, the use of smartphone applications 
for patient education and skin monitoring could possibly be a valuable addition 
in the near future.33 The upcoming so-called tele-dermatology application, a 
combination of dermoscopy and digital photography, might improve early 
diagnosis of melanoma.34 One major concern, however, is the low sensitivity 
(7-87%) of these automated smartphone apps.35 Even though it sounds 
promising, the safety and efficacy of these medical applications will have to be 
further investigated in future studies. To this date, diagnostic evidence is scare, 
therefore healthcare providers should be cautious in recommending the use of 
these applications.36 

SENTINEL LYMPH NODE BIOPSY  
& COMPLETION LYMPH NODE 
DISSECTION
Although the Sentinel Lymph Node Biopsy (SLNB) is known to be of prognostic value, 
no therapeutic benefit has yet been established. The MSLT-I trial found no overall 
survival benefit after performing a SLNB, yet a subgroup analysis for Sentinel Node 
(SN)-positive patients with intermediate thickness melanoma showed a longer 
melanoma-specific survival after SLNB followed by direct Completion Lymph 
Node Dissection (CLND).37 Even within the Netherlands practice variation is found 
as SLNB is performed in only about 50% of all stage IB-IIC melanoma patients, 
although this is recommended in the national guideline.23,38 In the updated 
American Society of Clinical Oncology (ASCO) - Society of Surgical Oncology (SSO) 
guideline (February 2018), the recommendations on performing a SLNB are more 
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nuanced. SLNB may be considered for thin (T1b) melanomas, is recommended 
for T2-3 melanomas, and may be recommended for T4 melanomas. All decisions 
should be made after thorough explanation and discussion with the patient.39 No 
non-surgical substitute for SLNB, by means of nodal ultrasonography or FDG-PET/
CT, has yet been found.40,41

To this date, performing a subsequent CLND was recommended after SLNB in 
case a metastasis was present in the sentinel node. However, additional nodal 
involvement was found in only 20% of the CLND specimen, resulting in about 
80% potential overtreatment. According to the recently published results 
of the MSLT-II, there seems to be no benefit in survival rates by performing 
a direct CLND in all SN-positive patients, compared to nodal observation.42 
Therefore, the indication for performing a CLND in all SN-positive patients 
seems questionable. This might even raise the question whether or not it is 
still necessary to perform the SLNB procedure in all patients. However, future 
research will have to point out whether a selected category of ‘high-risk’ 
patients might benefit of a subsequent CLND, therefore remaining an indication 
for SLNB. For ‘low-risk’ patients, based on information detected by SLNB, nodal 
observation with ultrasonography seems justified according to the recently 
updated US guideline.39 All in all, SLNB seems to be an indispensable procedure, 
not only for its prognostic value, but also for further follow-up management and 
treatment. Besides, this prognostic information is still necessary for inclusion 
in adjuvant trials, as non-invasive prognostic parameters are not yet available. 
Based on the MSLT-I database, in-basin recurrences are found, especially after 
nodal dissection in the observation group.43 Further research is necessary 
to prove that nodal observation with lymph node dissection only in case of 
clinically present metastases, is safe with regard to the development of in-basin 
recurrences at long term. Fluorescence-guided surgery using a near-infrared 
fluorescent tracer is a promising technique currently under investigation.44 
This may be applicable in the future for detection of nodal of local melanoma 
recurrence, and assist oncologic surgeons toward more radical resections. 

The SLNB-discussion could take another turn if adjuvant systemic treatment 
options become available for sentinel node positive patients. Several trials 
regarding adjuvant therapy for AJCC stage III patients are currently running. For 
example, administering adjuvant ipilimumab after complete resection of stage 
III melanoma appears to increase recurrence-free survival with 9 months.45 
Stage III patients with N3 status (≥4 involved lymph nodes) and extracapsular 
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extension are found to be associated with poor prognosis, therefore especially 
these patients might benefit from adjuvant treatment.46 The SLNB procedure 
will then become not only of prognostic relevance, but also of therapeutic 
value. ‘High-risk’ patients that might benefit from adjuvant therapy could be 
identified and selected. Future studies will need to reveal whether CLND and/or 
adjuvant systemic treatment can improve prognosis for SN-positive melanoma 
patients with high risk for NSN-involvement or distant metastases. 

PREDICTION TOOLS 
Despite excessive research, the unpredictable character of cutaneous 
melanoma makes it difficult to develop prognostic tools. In the context of the 
currently ongoing ‘CLND-discussion’, prediction tools could be of assistance in 
this upcoming era of more selective approach to CLND. Another application 
for risk-calculation tools would be in the light of adjuvant treatments. Without 
performing a CLND, high-risk patients that might benefit from adjuvant 
treatment could then be selected by use of such a nomogram. 
Multiple risk factors for poor prognosis have been described in literature. To date, 
Breslow thickness, ulceration and sentinel lymph node status seem to be the 
strongest predictors for survival in melanoma patients.25,47 Recently, smoking has 
been associated with an elevated risk of sentinel node metastasis, a prognostic 
factor that might be of value in a prediction tool as well.48 The American Joint 
Committee on Cancer (AJCC) introduced a new 8th edition of the staging system 
at the end of 2017, removing mitotic rate as a T1 subcategory. Another change 
is the redistribution of stage III into four sub-stages (stage IIIA-IIID), requiring a 
different interpretation and applicability of data in future research.25 However, 
tumor mitotic rate remains to be an important prognostic parameter due to its 
association with an increased risk of SN-involvement. Therefore potentially useful 
for the development of future, more individualized prognostic tools.49,50 
Several prediction tools for melanoma progression have been proposed, but 
validation in independent patient cohorts is needed before routine clinical 
implementation is possible.51 Breslow thickness, sex, localization, ulceration, 
sentinel node tumor burden, and number of harvested SNs have been the 
most incorporated parameters this far.52-55 However, biomarkers like S-100B are 
expected to play a more prominent role in future prediction tools. Ultimately, a 
prognostic tool based on individual genetic profiling could be valuable for the 
identification of high-risk tumors.56
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BIOMARKERS IN MELANOMA
Biomarkers could be of assistance in selecting ‘high-risk’ patients that might 
benefit from CLND or (neo)-adjuvant treatment, in particular when nodal 
observation will become the standard of care in SN-positive patients. The 
protein S-100B is found to be a strong prognostic marker in stage III and IV 
melanoma.57,58 For stage I-II melanoma patients, there is no evidence yet for 
routine imaging, like FDG-PET/CT, or determination of serum biomarkers 
such as S-100B. In clinical stage III melanoma patients, PET-surveillance 
tends to enable asymptomatic detection of recurrent disease in high-risk 
subgroups.59,60 However, frequent PET-surveillance will have great financial 
impact on healthcare costs, unfavorable in times where hospitals, governments 
and insurance companies have to economize instead. Although S-100B is 
currently used mostly (in combination with LDH) in stage IV melanoma patients 
to evaluate treatment response or disease progression, it might also be able 
to detect recurrence in asymptomatic stage III patients.61,62 The University 
Medical Center Groningen is currently investigating the sensitivity of S-100B 
for detecting local or distant metastasis before clinical symptoms present in the 
‘S-100B Watch’ (results expected in 2019). S-100B is determined every 3 months 
during regular surveillance, and in case of a significant rise or elevation in two 
subsequent S-100B values, a FDG-PET/CT is performed. By doing so, healthcare 
institutions are able to save on expenses by performing an expensive PET-CT 
only in specific high-risk patients. Future results will have to prove S-100B has 
the same or better detection capacity as PET-surveillance for asymptomatic 
disease progression. In stage IV patients, the correlation of S-100B expression 
in different metastatic sites, measured on FDG-PET/CT, is currently under 
investigation at the UMCG as well. 
Although promising, serum S-100B might not be sensitive enough by itself 
to base therapeutic decisions on. For instance, a combination of S-100B and 
Melanoma Inhibitory Activity protein (MIA) resulted in a higher sensitivity for 
predicting recurrence or disease progression.63 Other biomarkers associated 
with prognostic information in melanoma are YKL-40, C-Reactive Protein 
(CRP) and microRNAs (miRNAs).64-67 Future research will have to reveal which 
biomarker or combination of biomarkers will be the most sensitive in different 
stages of melanoma. 



179

Future perspectives

SYSTEMIC TREATMENT
For AJCC stage IV melanoma patients, revived hope exists in an era where 
new systemic therapies develop faster than some melanoma metastases 
do, resulting in improved survival rates.68 To date, ipilimumab (anti-CTLA-4 
antibody), nivolumab and pembrolizumab (anti-PD1 antibodies), dabrafenib and 
vemurafenib (BRAF-inhibitors), and trametinib and cobimetinib (MEK inhibitors) 
are US FDA approved for treatment of advanced melanoma.26 Immunotherapy 
and targeted therapy are developing rapidly for metastatic melanoma, and may 
also be used as adjuvant or even neo-adjuvant therapy in regional metastasized 
patients.46,68,69 Therefore, the urge to detect a recurrence earlier by more 
intense follow-up schedules may grow. However, the interesting question that 
arises, is whether early detection and potential treatment improves survival, or 
only increases the so-called lead time bias and psychosocial distress, possibly 
resulting in a reduced quality of life.18 Besides, treatment-related morbidity, like 
toxicity and side-effects, accompanied by the use of systemic agents should not 
be underestimated. Would it be preferable for quality of life improvement and 
economic benefit to handle more of a ‘wait-and-see’ policy with less intense 
surveillance schedules, and only start systemic treatment in case of clinical 
metastases? This is an interesting discussion which is expected to continue until 
the day curative treatment is discovered for metastatic melanoma. Albeit the 
development of systemic treatments for melanoma is expanding, prognosis of 
advanced melanoma remains poor and there will always be a role for surgical 
treatment for local disease control. 

One thing is certain: future surveillance recommendations should be evidence 
based, adjusted in the light of new systemic treatments and applied in a 
more patient-tailored manner, based on a patient’s personal preference and 
individual risk of recurrence. Besides, to decrease the incidence of melanoma, 
more attention is needed for educational programs regarding sun exposure, and 
the prohibition of tanning beds should be imposed by the Dutch government. 

The behavior of melanoma remains incredibly unpredictable. 

‘ONE SIZE FITS NONE’ 
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