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Introduction
The pathology of melanoma, the melanotic growths in relation to their operative
treatment, was described by Handley in 1907. The recommendation was made that
melanomas should be excised with very wide surgical margins, 1 inch of skin and 2
inches of subcutaneous tissue.1 Masson discovered in 1926 that the pigment cells
(melanocytes) in the skin were of a neurogenic origin.2 In 1965, Olsen suggested
that there might have been a relationship with the skin nerves.3 The hypothesis at
the time was that melanoma was a tumor that emanated from the skin, did not
grow through the underlying fascia and metastasized directly via the lymphatic
pathways. The underlying fascia was considered more or less a natural barrier. In
the 1990s, Morton called this the ‘incubator’ hypothesis, but he also pointed to
the ‘marker’ hypothesis, stating that a lymphogenic and haematogenic route of
metastasis existed simultaneously.4 This explains the ‘unpredictable’ metastatic
behavior of melanoma.
Melanoma used to be called ‘melanoblastoma malignum’ in the Netherlands,
a rare skin tumor that was feared for surgical treatment due to the occurrence
of local recurrence, intransit, regional and/or distant metastasis. Professor Pieter
Kuijjer described ‘melanoblastoma malignum’ in a clinical lesson in Nederlands
Tijdschrift voor Geneeskunde (Dutch Journal of Medicine) in 1967, as “an extremely
fascinating tumor from both a biological and a medical point of view”. He advised
to concentrate treatment only in a few specialized melanoma centers due to
the peculiar behavior of the tumor.5 In this regard, he seemed ahead of his time
suggesting to concentrate complex cancer care. Up to the nineties, good local
surgical treatment of the tumor consisted of a large excision with a margin of 5
cm because in this way the greatest chance of (local) cure was obtained and, if
indicated, the resulting skin defect was covered with a free partial thickness skin
graft. Primary wound closure by plastic-surgical reconstruction was dispensed
with to prevent a local recurrence from not being recognized in time. The skin
graft was taken from the contralateral body site to reduce the risk of recurrence in
the scar. The clinical lesson ended with the following sentence “We as physicians
are certainly not without influence in late stages of the disorder, but the result of
rigorous therapies is still doubtful. These look like rear-guard fights”.5
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What has local, national and international melanoma research contributed to the
treatment of the patient with a melanoma during the past 50 years? Is it still a
lost fight or are we gaining? What are the priorities in today’s (surgical-oncology)
melanoma research?

History
In the past, the pathologist classified the disease melanoma by measuring the
invasion depth of the melanoma in the skin according to Clark and the thickness
of the melanoma in millimeters according to Breslow.6,7 The first AJCC melanoma
staging of the skin in 1992 was based on Clark level and Breslow thickness of the
tumor.8 In 2009, Clark level was removed from the AJCC staging system to be
replaced by ulceration and mitosis index of the tumor (AJCC staging, 7th edition).9
The excision margin of the melanoma was investigated in 6 trials.10 A meta-analysis
shows that smaller margins can lead to a worse outcome than larger margins.11 This
has resulted in the following excision margins being advised based on consensus
by the Dutch Melanoma Working Group: for melanomas <2mm a margin of 1 cm,
for melanomas >2 mm a margin of 2 cm and for melanomas in the main neck
area where margins of 2 cm are often not possible, a margin of 1 cm is sufficient if
necessary.12 After primary surgical treatment of the melanoma, a recurrence may
occur in 20-28% of patients. A local or in-transit recurrence can occur in 20-28% of
patients, regional gland metastases in 26-60% and remote metastases in 15-50%.13
Four trials showed that elective lymph node dissection resulted in no improvement
in the (disease-free) survival of stage I-II melanoma. However, an increased risk of
local and/or in-transit metastasis has been observed (20-30%).14
When Morton developed the concept of the sentinel node biopsy, melanoma
surgeons had the idea that a breakthrough in the surgical treatment of the
melanoma would finally be possible.4 Indeed, we can conclude that the patient can
be adequately staged with a melanoma with stage IB-II by means of a minimally
invasive procedure. Unfortunately, with a positive sentinel node, performing an
additional completion lymph node dissection did not seem to improve overall
survival, although it did improve melanoma-specific survival.15,16 The quality of
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life of the group of melanoma patients treated with a completion lymph node
dissection was better than that of a so-called ‘norm group’.17
Arrival of the spiral Computer Tomography (CT), the Positron Emission Tomography
(PET) and PET-CT made it possible to better stage patients with a regionally metastatic melanoma. A so-called upstaging took place in 27% of the patients, changing
the treatment plan for one in five patients.18,19 From now on, a ‘personalized melanoma treatment’ could be offered and, if necessary, a therapeutic lymph node
dissection could be dispensed with and be replaced by local radiation and/or
systemic treatment.
The first publication on the prognostic serum marker lactate dehydrogenase (LDH)
in patients with a melanoma was published in the 1950s.20 LDH was incorporated
in the 7th AJCC staging system in 2009.9 In human melanocytes, the protein S-100B
is present.21 S-100B is a reliable marker used to diagnose melanoma cytologicaland/or histopathologically. Increase of the marker S-100B is found after brain
trauma, but also in disseminated melanoma. Research over the last decades has
shown that S-100B in metastatic melanoma is a much better prognostic marker
than LDH.22 In contrast to the United States, the biomarker S-100B is widely used in
Europe in the follow-up of patients with melanoma in the context of personalized
melanoma treatment.23 LDH is still one of the eligibility criteria for systemic treatment trials for patients and used for response monitoring of therapy.
At the end of last century, monochemotherapy and combination chemotherapy,
often darcabazine based, showed no improvement in overall melanoma survival.24 At
the same time, the delivery of high doses melphalan through hyperthermic isolated
limb perfusion (HILP) as adjuvant treatment was studied. HILP with melphalan was
unable to contribute to the chance to reduce in-transit metastasis.25,26 However,
HILP with melphalan is an effective regional treatment for melanoma in-transit
metastases, whereas for bulky disease the combination of Tumor Necrosis Factor
alpha and melphalan should be the first choice. The in-field progression-free survival
after HILP is determined by the biological behavior of the intransit metastases (ITMs)
and the patient’s immune system.27

162

9. Future perspectives
It is well know that the immune system can be activated spontaneously against
melanoma. The presence of tumor infiltrating lymphocytes (TIL) in melanoma or
tumor deposits is a positive prognostic sign.28
Morton studied the effect of intralesional injections of intradermal or subcutaneous
melanoma metastases with the powerful, nonspecific immunostimulant Bacillus
Calmette Guérin at the Surgery Branch of the National Cancer Institute in the
1970s.29 However, none of the following 13 BCG-based trials in high risk patients
showed impact on disease-free and overall survival, as well as other vaccine trials
including Morton’s promising Canvaxin trial.30,31 At the same time, Rosenberg
started the application of adoptive immunotherapy with TILs in the treatment of
metastatic melanoma, at the same institute.32
Interferons (IFN), glycoproteins that belong to the group of cytokines play an
important role in the functioning of the immune system. Interferon-alpha (IFN-α)
has an anti-tumor effect, because it inhibits cell growth and simultaneously stimulates natural cancer cells. The hope was based on the immunological action of interferon. Efforts focusing upon the use of (pegylated) IFNα2b in the
adjuvant treatment of high-risk melanoma patients in different schedules (high,
intermediate, low dose, pegylated IFN, with or without induction phase, shorter
and longer maintenance dose) were led by Kirkword and Eggermont but had
generally minimal effect. Eighteen randomized controlled interferon trials were
performed between 1995 and 2011. A recent meta-analysis of 15 adjuvant interferon trials showed that IFN-α significantly reduced the risk of relapse and improved survival in patients with ulcerated tumors, however lacked benefit in patients
without ulceration, but showed benefit for higher doses compared to lower
doses.33 PEG-IFNα2b was approved as adjuvant treatment for high-risk resected
melanoma by the FDA in 2011 and the EMA in 2012.33
Dendritic cells (DCs) are antigen-presenting cells and act in an immature state as
sentinels of the immune system. These cells play an important role in the induction
of antitumor immunity. The DC vaccines are generally well tolerated and able to
induce antigen-specific T cell responses in melanoma patients. The DC vaccines
in melanoma patients have not yet fulfilled their promise since the 1990s, mainly
due to the lack of well-conducted phase II/III trials.34
Biochemotherapy, the combination of chemotherapy and immunotherapy, with
dacarbazine, cisplatin and vinblastine with IL-2 and IFNα2b as immunotherapy
showed also no improvement in survival.35 Consequently, chemotherapy was only
used in the palliative setting.
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In the last two decades, the obtained molecular biological insights into the genesis
of cancer have been the basis for the development of the so-called targeting therapy
through the selective blockade of the Mitogen Activated Protein Kinase (MAPK)
signal path, first with BRAF and later by a combination of BRAF and MEK-inhibitors
that prevents tumor growth. This form of treatment focuses primarily on the cancer
cells themselves. The treatment can also consist of immunotherapy with immune
checkpoint blockade (ICB), anti-cytotoxic T-lymphocyte-associated protein 4 (CTLA4), and anti-programmed death (PD) - (Ligand, L). These drugs inhibit specific signals
in the cancer cell that are needed for growth, division, and survival. This causes
the cancer cell to die or no longer divide. In a ‘Brief History of Melanoma: From
Mummies to Mutations’ both forms of treatment, as well as combined treatment of
drug targeting and immunotherapy in melanoma are well described.36
The prevalence of melanoma is still increasing and with it the costs associated
with follow-up after surgical treatment. In order to reduce follow-up frequency,
a prospective study was initiated in the Netherlands in 2006, the MELFO-study
(METc2004.127). Standard follow-up was compared with an experimental followup with a 27% less frequent follow-up.37 Results showed that a reduced stage
adjusted follow-up was associated with comparable recurrence rates, melanoma
specific- and overall survival, and quality of life as compared to a more frequent in
guidelines recommended follow-up, while a significant cost reduction of 39% was
achieved, three years after diagnosis.38

Priorities in today’s melanoma research
Prevention
The sharp increase in skin cancer in the Netherlands is explained by 1) ageing
of the Dutch population, 2) depletion of the ozone layer with an increase of the
intensity of UV radiation, 3) more frequent and longer skin exposure to UV radiation,
4) inside (tanning) as well as outside, and 5) spending more time outdoors due to
climate changes, e.g. increase of dry and warm summers. Information about the risk
of the development of the melanoma and the influence of sun and UV radiation
and sensible sun protection will have to be brought to attention in the population
much broader, starting in schools. The Australian government’s prevention program
showed this is the only way to stop the ever-increasing incidence of melanoma. The
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Dutch government, health insurances, and the Dutch Cancer Society (KWF) have to
play a dominant role in organizing prevention programs.
Concerned about the sharp increase of skin cancer incidence, the Ministry of
Health, Welfare and Sport and the National Institute for Public Health and the
Environment launched the ‘UV-index action plan: version 2019’ in June 2019. This
UV-index action plan, aiming at drafting a joint knowledge agenda, may lead to
increased knowledge of UV radiation and exposure. This will identify and prioritize
topics needing extra research, in collaboration with other parties.39
Staging
The minimally invasive regional staging with the sentinel node biopsy was
incorporated into the 8th AJCC staging system in 2017.40 In the Netherlands, only
60% of stage IB-II melanoma patients are correctly staged with the help of a sentinel
lymph node biopsy.41 In a recent survey among surgeons and dermatologists, only
twenty-five percent of these specialists agreed that the standard diagnostics of
cutaneous melanoma should include a SLNB, the percentage was slightly higher
amongst surgical residents (44%).42 There is still room for further improvement.
Are there no other methods to detect the sentinel node and increase the interest
of medical specialists in SLN staging? Non-invasive detection of a metastatic SLN
will prevent unnecessary operations and complications, and has a direct impact
on clinical decision-making.
A promising non-invasive research method appears to be the multispectral opto
acoustic imaging (MSOT), which is an imaging technology that generates highresolution optical images in scattering media, including biological tissues. MSOT
illuminates tissue with light of transient energy, typically light pulses lasting 1-100
nanoseconds. The tissue absorbs the light pulses, and as a result undergoes
thermo-elastic expansion, a phenomenon known as the optoacoustic or photo
acoustic effect. This expansion gives rise to ultrasound waves (photoechoes) that
are detected and formed into an image. Nanocolloid fluorescent indocyanine
green (ICG) labeling for detection of the SLN has shown a promising sensitivity
by invasive fluorescence imaging.43-45 As ICG is a very good optoacoustic imaging
agent, the straight forward labeling of 99mTc-nanocolloid just prior to injection
with ICG creates the ideal dual nuclear-optoacoustic contrast agent in which we
can compare Multispectral Optoacoustic Tomography (MSOT) with standard-ofcare SPECT/CT imaging prior and during surgery. This form of staging is patient-
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friendly and is non-invasive and thus prevents unnecessary complications and
wound problems that can occur in ±10% with a minimally invasive sentinel node
biopsy.14,46 The morbidity might even be higher in people with a high body mass
index and in those whose biopsy is located in the groin.
The possibilities of Positron Emission Tomography have already been discussed
earlier in the staging of the melanoma with fluorine-18-deoxyglucose (FDG-PET).
PET staging in melanoma is cost-effective and well established.17,18 However, FDG
is not ‘melanoma specific’. Therefore, in the coming years, the PET melanoma
research should be focused on the development of very specific melanoma
PET tracers.47,48 Within a few years, the UMCG will have the possibility to stage
melanoma patients with a new generation total-body PET scanner that performs
scans with extremely low radiation doses in potentially less than a minute. The
expectation is that cancer detection will improve, and studies trafficking patterns
in melanoma cell-based therapies will be possible.49
LDH is incorporated in the AJJC staging system since 2009.8 Patients with a low
LDH, low disease burden, and a good performance status are candidates for
systemic treatment trials although S-100B might be a more sensitive biomarker
for disease burden.22 Further research with respect to both markers as well as
circulating tumor DNA (ctDNA) fragments and microRNAs (miRNAs) are tools and
challenges in the development of personalized melanoma treatment.
Surgery; resection margins, technique and non-surgical treatment
The optimal surgical excision margins for patients with thick (>2 mm) localised
cutaneous melanomas was recently defined after an update of the Swedish trial
at a follow-up of median 19.6 years; a 2-cm excision margin was safe.50
It is necessary that the correct excision margin of the melanoma be defined. To this
end, the Melanoma Margins Trial (MelmarT) investigating 1cm vs 2cm wide excision
margins for primary cutaneous melanoma was initiated in 2015 (NTC02385214). A
‘MelmarT pilot’ has recently been carried out examining the feasibility of a large
international RCT to provide a definitive answer to the optimal excision margin for
patients with a melanoma.51 This pilot study demonstrated that a large international
prospective randomized trial would be feasible to provide a definitive answer to
the question of what the optimal excision margin is for patients with intermediate
to high risk. However, the study has not started yet because local, national, and
international governments or charity funds have not been found willing to fund
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this type of surgical research. If smaller excision margins prove to be sufficient, the
outcome could lead to both greater patient satisfaction due to a smaller scar and
to potential cost reduction. 52 It is now or never.53
A number of stage III melanoma patients will have an indication for a completion
or therapeutic lymph node dissection. Lymph node dissections, in particular groin
nodal dissections, are associated with significant morbidity.54 The potential of a
videoscopic groin lymph node dissection is currently being investigated.55,56 For
the other regional dissections for melanoma, no new techniques are currently
on the horizon. However, since 2015, the Evaluation of Groin Lymphadenectomy
Extent For Metastatic Melanoma (EAGLE FM, NCT02166788) study investigates the
value of a superficial versus a superficial and deep groin nodal dissection, with the
primary endpoint being disease-free survival.57
Treatment strategies need to be developed for minimal and extensive in-transit
metastasis of melanoma at the extremity and other parts of the body. Local treatment
with cryosurgery, laser ablation, intra-lesional therapy (electrochemotherapy, oncolytic virus, Rose-Bengal), a single hyperthermic regional perfusion treatment with
TNFa and melphalan, systemic targeted/immunotherapy therapy, or sequential
are therapeutic options. Intra-lesional electrochemotherapy (ECT) is based on the
local application of short and intense electric pulses in the lesions that transiently
permeabilize the cell membrane. This allows the delivery of a chemotherapeutic
agent directly to the cell interior.58 Oncolytic virus therapy, based on a modified
herpes simplex virus type I (talimogene laherparepvec (T-vec)), and the RoseBengal disodium (10% RB (PV-10)) therapy are the two main intralesional agents
that are currently being investigated.59,60 The mechanism of both intralesional
therapies is cell lysis with an indirect ‘bystander response’ by the induction of an
innate or adaptive immune response in contrast to ECT.
Systemic treatment
During the last decade, major progress has been achieved in the targeted and
immunotherapy treatment of regional and disseminated melanoma resulting in
improved melanoma-specific and overall survival.61
In metastatic disease (stage IV) and in the adjuvant setting (stage III), the prognosis
is considerably improved by the targeted therapy with BRAF inhibitors (dabrafenib
and vemurafenib) in BRAF mutated patients, with MEK inhibitors (trametinib

167

and cobimetinib) and with immunotherapy with so-called immune checkpoint
inhibitors anti CTLA-4 antibody (ipilimumab) and anti-PD-1 antibodies (nivolumab
and pembrolizumab). Unfortunately, these therapies also have their downsides.
Only about 20% of patients benefit from one of these treatments. In other words,
80% undergo treatment that is of little to no benefit to the patient.61 In addition,
cancer research and treatment will continue to focus on adoptive cell transfer,
cellular adoptive immunotherapy, and T-cell transfer therapy.
During the coming years, melanoma basic scientists, surgical oncologists, medical
oncologists and pathologists will focus their melanoma research on gaining further
insight into melanoma tumorbiology and the development of drugtargeting and
immunotherapy in neo-adjuvant systemic treatment in the far advanced regional
and metastatic melanoma. Standardizing pathologic evaluation of resected
melanoma metastases following neoadjuvant-targeted or immune-checkpoint
therapy is a sine qua non. The standard grading of pathologic responses will
facilitate comparison of results across clinical trials and inform ongoing correlative
studies into the mechanisms of response and resistance to agents applied in the
neoadjuvant setting.62
The standard form of treatment for BRAF-wildtype patients is anti-DPD-1 (nivolumab of pembrolizumab). For these patients two options are available: targeted
therapy with the combination of dabrafenib and trametinib or anti-PD-1(nivolumab, pembrolizumab).
In the coming years, melanoma research and treatment should focus on achieving
durable responses in disseminated melanoma by targeted therapy, immunotherapy, chimeric antigen receptor T-cell (CAR-T) therapy and T-cell receptor (TCR)
therapy and vaccines.
Cost-effectiveness
The development in the diagnosis and treatment of patients with melanoma
has led to an explosive increase in the overall costs of treatment by 50 million
per year in the Netherlands, mainly through the application of targeted therapy
and/or immunotherapy. Only a small percentage of the melanoma patients will
really benefit, for a large number treatment remains a ‘rear guard fight’, as Kuijjer
formulated 50 years ago.5 Therefore, research will have to focus on defining patient
groups that will ‘really benefit’ from these new systemic treatments and studies
are underway.
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Patients with clinically detectable regional metastases (stage III) have a high risk
to develop distant metastases. Patients with regional lymph node metastases
may benefit from neoadjuvant immune therapy (ipilimumab + nivolumab).61
Unfortunately, only one in five patients is likely to benefit from such (neo) adjuvant,
toxic treatment. The OpACIN-neoadjuvant trial for clinically stage III melanoma
randomly assigned patients to receive ipilimumab at 3 mg/kg plus nivolumab at
1 mg/kg, either in four adjuvant courses, or to receive the same doses split into
two neoadjuvant plus two adjuvant courses. A dosing schedule of two cycles
of ipilimumab plus nivolumab was less toxic, equally effective and induced a
pathological response in a high proportion of patients. Only 20 percent of patients
had serious side effects. With this dose schedule, the tumor had become smaller
in almost 80 percent of the patients and completely disappeared in more than
half of the patients.63 This is a first step forwards in the reduction of the costs of
these systemic treatments.
It is important to identify biomarkers and to understand mechanisms for response
and toxicity, but also to investigate psychosocial, neurocognitive, and healthrelated quality of life (HRQOL) issues in advanced melanoma patients treated with
immune checkpoint inhibitors.64 The distress thermometer accompanied by the
problem list and validated for the Netherlands can be an important instrument in
this regard.65 Implementing a process of screening for distress and referral need
(SDRN) is feasible.66 Patients who underwent SDRN would recommend other
patients to regularly inform their health care providers about their cancer-related
problems and concerns and discuss these with them.67 The guideline Screening
for distress recommends regular distress screening and timely and justified referral
to psychosocial and/or paramedic health care providers of distressed patients in
need of such care.68 Optimizing patients’ subjective well-being could potentially
reduce the emotional, physical, and socio-economic consequences of this
devastating disease.
The Dutch government will have to enter into discussions with the pharmaceutical
industries and health insurance companies and the Dutch Cancer Society (KWF)
to keep costs under control. In June 2019, a new financing model was proposed
for expensive anti-cancer drugs, e.g. for melanoma in The Netherlands. It is a step
towards ‘no cure, no pay’ in healthcare. Medication is only reimbursed if there is
a positive response, 16 weeks after the start of initial treatment. The hope is that
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expensive medicines will remain available in the Dutch health insurance system
and that medication is only provided and paid for (melanoma) patients who may
benefit from it.
What is the best strategy to improve OS in stage IB–II melanoma? Adjuvant
therapy of high-risk stage II patients or treatment at the time of recurrence? How
to select patients who will benefit from adjuvant treatment while sparing those
who are unlikely to benefit from toxic effects? If melanoma biomarkers could be
identified that can better predict the potential to metastasize than the current
prognostic factors do, a personalized follow-up, including emotional support and
patient education, could be delivered even more (cost) effectively.
Finally, with increasing prevalence, how should the follow-up of stage I-II melanoma
be performed in the future? The MELFO study showed that a ‘staged adjusted’
follow-up is justified and leads to comparable recurrence detection, melanomaspecific and overall survival, and quality of life, and that it leads to a considerable
cost reduction, one and three years after diagnosis.36,37
The government recommends that more oncological follow-up should be
performed by the general practitioner. This is indeed a good option although
GP`s are under work pressure as well.69 The follow-up of melanoma patients can
be performed by medical specialists, general practitioners and nurse-practitioners
but they have to be well-educated/informed and dedicated. Melanoma-specific
knowledge of the patient is important, it is the responsibility of the treating health
care provider to supply patients with adequate information and to point them to
reliable internet sites, such as Kanker.nl. In addition to oral and written information,
e-Health videos appear to be a good supplementary and easily accessible method
for informing melanoma patients.70
A follow-up study should be the MELFO II study in which the ‘stage-adjusted’
follow is further studied as the best personalized follow-up approach for stage IB–
II melanoma patients. This seems justified since the patient him/herself diagnoses
about 70% of the recurrences. This percentage can improve with good education
of the patient and a well-conducted self-examination so that a reduced follow-up
frequency will not negatively affect recurrence detection, melanoma specific and
overall survival, as well as the quality of life.
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Conclusion
The behavior of the melanoma is ‘unimaginably unpredictable’ but during the past
fifty years a great deal of insight has been gained into tumor biology, surgical- and
systemic melanoma treatment. In a general sense, the prognosis of melanoma in
the Netherlands has improved, but this is due to the changed stage of diagnosis
and thinner melanomas, rather than to improved diagnostics and/or treatment.
People have become more aware of the occurrence of the disease and present
themselves with a suspicious abnormality. The treatment is mainly improved due
to better staging and therefore ‘upstaging’.
The process to concentrate the treatment of advanced stages of melanoma in
eight melanoma centers and six satellite hospitals, with specific expertise in the
field of melanoma, has started. Data will be available in due course from the Dutch
Melanoma Treatment Registry (DMTR) of the Dutch Institute for Clinical Auditing
(DICA).71,72 The results of the treatment of patients with metastatic melanoma are
recorded in this registration and efficacy studies on the treatment of metastatic
melanoma may be performed. The ultimate goal is to provide insight into the
quality of melanoma care with reliable comparisons and analyses.
The next step should be to form a national melanoma research group based on
the DICA principles, that is linked to the EORTC melanoma group. Only through
joint regional, national and international cooperation, we can and will gain more
insight into the tumor biology of the melanoma and find the optimal, personalized
melanoma treatment taking quality of life and cost-effectiveness into account.
Recently, the International Neoadjuvant Melanoma Consortium has been
established with experts from medical oncology, surgical oncology, pathology,
radiotherapy, radiology and translational research to develop recommendations
for investigating neoadjuvant therapies in melanoma.73
The next decade, the primary role of surgery in the treatment of stage IIB and
III melanoma might shift towards more targeted and/or immunotherapy based
multimodality treatment. For stage IA-II melanoma patients stage-adjusted
reduced follow-up seems justified and cost effective, until biomarkers to predict
prognosis have been identified.74
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