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Mucosal melanoma (MM) is a rare melanoma subtype characterized by its unique tumour 
biology, aggressive course of disease and poor prognosis. [1] Whilst in CM significant 
progress in preventive and therapeutic strategies has been made, in MM progress has been 
slow and lags behind that of its cutaneous counterpart. [2-6] For unresectable stage III and 
stage IV CM, the introduction of immune- and targeted therapy in 2011, has revolutionized 
the therapeutic landscape. Both have resulted in improvement of overall survival (OS) for 
advanced CM. [6] Unfortunately, the prognosis of MM is still lagging behind of CM and has 
not improved over the past decades.

The worse prognosis of MM is partly ascribed to the low incidence of this disease, impeding 
large studies and clinical trials. Moreover, historically, treatment of localized MM is done by 
the doctor who is specialized in cancer at the primary tumor site. For instance, MM located 
at the female genital tract is treated by a gynaeco-oncologist whilst MM located at the 
head and neck is treated by an otolaryngologist. Consequently, for a long time, diagnostic 
approach, staging, treatment of local disease and most important research, did not cross the 
borders set by the doctor’s field of interest. Fortunately, within national healthcare systems, 
there has been a significant improvement in collaboration leading to the concentration 
of care for rare diseases like MM. Within these hospitals, multidisciplinary teams work 
together to evaluate diagnostic and treatment strategies using the expertise of doctors 
across multiple disciplines. Still, to improve the care of MM, it is crucial to gain a deeper 
understanding of the biological behaviour and course of disease, in which international 
collaboration can be a powerful tool.   

In this thesis, by collaborating with national and international hospitals, we analyzed clinical 
and histopathological characteristics and survival of a large cohort of vulvar melanomas 
(VM). Moreover, we reviewed the literature of VM resulting in a flow-chart In part 2 of this 
thesis, we assessed incidence of and analyzed trends of survival over time against the 
background of the new era of immune- and targeted therapy. Therefore, we used the well-
functioning national cancer registry (NCR) and Dutch Melanoma Treatment Registry (DMTR), 
both characterized by their high coverage of patients diagnosed with any tumor or type 
of melanoma in the Netherlands. The DMTR includes clinical, pathological and treatment 
characteristics, making it a valuable database which can be used to evaluate the effect of 
the quickly accelerating landscape of systemic therapies in melanoma. The use of NCR data 
provided insights in incidence and survival over more than thirty years. This final discussion 
will summarize the key points of this thesis and will focus on the future by addressing new 
perspectives and possible new treatment options.  
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Understanding the course of disease

In Chapter 2 we observed that whilst in the Netherlands, incidence of CM has increased, 
the incidence of MM has remained stable with approximately 50 new cases every year. [6] 
Moreover, we found that whilst in CM there has been a shift to more patients with localized 
disease at presentation, in MM stage at presentation has not changed and patients often 
present with advanced disease. [6] In total, MM presents with distant metastasis in 15.1-
23.6% of the cases whilst in CM this is the case in only 4% of the cases. [7, 8]

In CM, detection at lower stage of disease through preventive measures, as effective 
screening programs has been essential for improving survival rates. However, a screening 
program is often driven by the prevalence of the disease being screened for. Therefore rare 
diseases are not part of these programs. For less common cancers, creating awareness is 
the best preventive measure. Apart from MM located at the exterior mucosal lining of the 
vulva and the penis, the lack of visibility of MM makes it difficult to detect and monitor, and 
doctors delay and patients delay is not uncommon. As in most cancers, stage at diagnosis 
largely impacts survival. We found a median OS and 1-year OS of 2.4 years and 77.2% whilst 
in distant spread disease this is 0.6 years and 31.4% (Chapter 2). As in other types of cancer, 
metastatic disease is the leading cause of cancer-related mortality in MM and creating 
awareness for these cancer types in both patients and doctors may help to minimize delay 
in diagnosis and treatment and thus lower stage at diagnosis. 

Yet, even localized MM harbour a poor prognosis and therefore, preventive strategies may 
not even be the way to go. We found that 5-year OS rates between stage I MM and stage I 
CM differed significantly (30.8% vs 71%-100%) (Chapter 2). [9, 10] This striking 40-70% survival 
gap is mainly due to the high recurrence rates and almost half of the patients developing 
regional or distant metastases. Understanding the course of disease and metastatic pattern 
may help to optimize the frequency and method of imaging in the follow-up, identifying 
spread of disease in an earlier phase. 

The largest analysis of metastatic spread includes 706 patients with MM, of which 152 (21.5%) 
with nodal spread disease (stage III) and 163 (23.0%) with distant spread disease (stage IV). 
Of those who were diagnosed with, or developed, stage IV disease, disease most often 
spread to the lung, liver, distant lymph nodes or to both lung and liver, in respectively 21%, 
19%, 9% and 7% of the patients. [8] An important note is that in the majority of the liver only 
or lung only metastasized cases, there were multiple metastasis (87.0% and 78.5%). Results 
of a smaller cohort were similar, though patients presented with disseminated metastatic 
disease in 19% of the cases. [7] Given the relatively low efficacy of systemic treatments 
for MM, local treatment of metastatic disease may represent a viable approach to delay 
the use of systemic treatments accompanied with high toxicity levels, and to improve OS. 
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Furthermore, gaining knowledge of the course of disease may allow early identification of 
patients who have a high risk of rapid disease progression and who may not benefit from 
(local) surgical treatment of the primary tumor. Though, surgeons aim for minimal resection 
margins, local excision often still consists of extensive surgery affecting quality of life. 

In the literature, vulvar and vaginal melanomas are frequently grouped together and 
analysed as one entity (Chapter 5). However, studies that have specifically focused on 
vulvar and vaginal melanomas as separate entities have demonstrated a distinct course 
of disease. [11] Noticeable, is the worse prognosis of vaginal melanoma when compared to 
vulvar melanoma. In Chapter 6, we analysed 198 patients with vulvar melanoma and found 
a median OS of 33 months whilst the literature reports a median OS of 10-24 months for 
vaginal melanoma. [11, 12] The worse prognosis of vaginal MM may be explained by a delay 
in diagnosis, as the MM may be less visible, resulting in a higher stage at diagnosis. [13] 
Moreover, whilst the vagina exists of solely mucosal lining, the vulva exhibits both hairy skin 
(cutaneous lining) and glabrous skin (mucosal lining). Thus, some vulvar melanomas arise 
from cutaneous skin and therefore these can may also have more resemblance with CM 
than with MM. As CM is known for the better prognosis, this could explain better outcomes 
in vulvar melanomas as compared to vaginal melanomas. [14] 

Unraveling the tumour biology: towards novel treatment 
strategies in MM 

The tremendous developments in systemic treatment, particularly immune- and targeted 
therapy, have improved the survival of advanced CM. [15, 16] This rising tide, however, has 
not lifted all the boats. In Chapter 3, we found that since 2015, immune- and targeted 
therapy more often were part of treatment in MM, but that survival of advanced disease did 
not improve during the same time period. Moreover immunotherapy had a lower objective 
response rate (ORR) as compared to CM (20.6% vs 37.8%) and median OS of patients treated 
with systemic therapy, was 6 months lower in MM when compared to CM (11.8 months vs 17.9 
months). Clinical trials have demonstrated that combined anti-CTLA-4/anti-PD-1 treatment 
in CM has a higher ORR as compared to anti-CTLA-4 and anti-PD-1 monotherapy (58% vs 
45% and 19%) [17] In Chapter 4 we analysed 46 patients with MM who received combined 
ipilimumab/nivolumab and ORR was 39.2% (n=18/46) of which five responded completely. 
Though the efficacy seems to be higher than single agent immunotherapy, median OS is 
only 9.7 months and approximately 60% of the patients does not respond, thus leaving the 
majority without an effective treatment strategy.  

It has long been recognized that MM is biologically different than CM. A lower tumor 
mutational burden (TMB) and distinct oncogenic mutations are reported. [18-20] In particular 
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MM harbour a lower rate of BRAF mutations as compared to CM, 5.9% and 55.9% respectively 
(Chapter 3). Consequently, the highly efficacious BRAF/MEK inhibitors (vemurafenib/
cobimetinib dabrafenib/trametinib and encorafenib/binimetinib), ensuing durable responses, 
are of less use in MM. [19-21] MM however is characterized by a relatively higher rate of KIT 
mutations (13-23% vs 3% in CM). [19-21] A systematic review reported an ORR of 14% of in MM 
treated with (any) KIT-inhibitor, though durability of response was reported inconsistently 
making a meta-analysis not feasible. [22] Median time to progression in a study evaluating 
25 melanoma, of which the majority MM, was 3.7 months and eventually all but one had 
progressive disease. [23] Thus, though (targetable) KIT mutations are seen in a subset of 
MM, the low efficacy of KIT inhibitors, underscore the urgence for different systemic agents 
or new combinations of existing agents. However, as seen in Chapter 6, genetic analysis 
is only performed in the minority of the cases, resulting in incomplete understanding of the 
genetic landscape. 

It is widely accepted that, tumour infiltrating lymphocytes (TIL’s), represent the local anti-
tumour immune response in pathological assessed tumours. [24] In various types of cancer, 
including CM, the presence of CD8+ cytotoxic T-cells, CD4+ helper T-cells and memory 
T-cells, is associated with better survival and a better response to immune checkpoint 
inhibitors (ICI) whilst the presence of regulatory T-cells (T-reg’s) around the tumour is 
associated with worse prognosis and a lower response to ICI. [25-29] Though based 
on small studies, MM seem to have a lower level of TIL’s and a higher level of T-reg’s, 
compared to CM. [27, 30-33] The immune microenvironment of MM in relation to survival 
and ICI response has not been studied, thus far reaching conclusions cannot be made. If it 
follows the pattern of CM, the lower number of TIL’s, may explain the relative resistance to 
ICI in MM.

Exploring the immune microenvironment of MM can give valuable insights in the potential 
drivers of the lower response to ICI. These, then can provide an avenue by minimizing 
the number of patients treated with ICI without gaining survival advantage, though being 
at risk of ICI related toxicity. [34] Moreover, the presence of TIL’s may be of future benefit 
when considering TIL therapy, which already has demonstrated to improve PFS and OS in 
patients with advanced CM. [35] 

(Neo)-adjuvant immunotherapy

The striking evidence regarding immunotherapy improving OS and progression-free survival 
(PFS) in metastatic CM is indisputable. Furthermore, in adjuvant setting, immunotherapy 
lowers the risk of recurrence in stage IIB, IIC and high-risk clinical stage III CM. Still, despite 
the use of adjuvant immunotherapy clinical stage III CM has suboptimal outcomes, can give 
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life-lasting side-effects and often recurs, sometimes even before the patient has started with 
adjuvant therapy [36]. Therefore, there is a high need for new (combinations of) therapeutic 
agents, better timing of therapy and improved treatment regimes. 

Preclinical trials studying mice with breast cancer, demonstrated that neoadjuvant 
immunotherapy improved OS and can tackle occult distant metastasis when compared with 
the same immunotherapy in adjuvant setting. [37] The hypothesis for better outcomes of 
those who received ICI before surgery when compared with those who received it following 
surgery, is that the tumor load in situ can establish a higher immune response when the 
immune microenvironment of the tumor is still intact (Figure 1). [38, 39] This neoadjuvant 
approach is emerging and many clinical trials evaluating efficacy and safety of different 
(combinations of) ICI in CM, are ongoing. 

Figure 1. Rationale for neoadjuvant immunotherapy 

Adapted from “Learning from clinical trials of neoadjuvant checkpoint blockade” Versluis et al. Nature 
Medicine, 2020. Reprinted with permission of the publisher Springer Nature

The OpACIN (phase I) trial and OpACIN-Neo (phase II) trial, assessed the pathological 
response (PR), safety and dosing schedule of neoadjuvant immunotherapy in resectable 
stage III CM. [40, 41] In the OpACIN study, PR was seen in 78% (7/9) of the cases of which, at 
a median follow-up of 4 years, none relapsed. [40, 42] The OpACIN-neo trial demonstrated a 
PR of 74% (64/86), of which at 2 years recurrence-free survival (RFS) was 97% for those with 
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PR and 36% for those with without PR, suggesting that PR can be predictive for RFS. [41, 42] 
In advanced CM (resectable stage III and stage IV), a phase II clinical trial demonstrated that 
neoadjuvant-adjuvant pembrolizumab compared with adjuvant pembrolizumab, provides a 
higher event-free survival (EFS) and that treatment related adverse events are similar. [43] 
In MM, two phase II clinical trials assessing neoadjuvant anti-PD-1 therapy with or without 
lenvatininb (a multi-targeted tyrosine kinase inhibitor) are currently open (NCT05545969 
and NCT03313206), but results are awaiting. Up to today, only few studies assessing 
neoadjuvant therapy in MM are published. A retrospective assessment of 21 stage II/III 
resectable MM treated with toripalimab and axitinib by Cui et al found PR in 28.6% of the 
cases and median RFS of 56 weeks. [44] A second study assessed 36 stage II/III MM treated 
with neoadjuvant anti-PD-1, anti-CTLA-4 or combined anti-PD-1/anti-CTLA-4. PR was seen 
in 35% of the cases and median EFS, defined as time to progression, recurrence or death, 
was 40 weeks. [45] As in the adjuvant setting, the efficacy of neoadjuvant immunotherapy 
in MM is lower than in CM. [41]

Besides a stronger and broader T-cell response leading to longer PFS, neoadjuvant therapy 
can also reduce the size of bulky tumors. As surgery, with R0 resections improving RFS 
and OS, is the mainstay of treatment in MM, less extensive surgery has high priority. [46] 
In the study by Ho et al, 36 patients with resectable MM were treated with neoadjuvant 
immunotherapy, of which 3 patients (8%) had complete response and did not require 
surgery. However, in 6 cases (17%) the primary tumor progressed and was unresectable. 
This reveals the possible downside of neoadjuvant immunotherapy as delaying surgery may 
negatively impact the window of opportunity of resection of the primary tumour. However, a 
different perspective, is that the identification of non-responders who disseminate rapidly, 
is not a lost chance but a way to prevent those with an unfavorable prognosis, to undergo 
surgical treatment without survival benefit. [47] Though no studies are available assessing 
neoadjuvant immunotherapy in unresectable CM or MM the REDUCTOR trial studied BRAF/
MEK inhibitors in unresectable regionally advanced CM. This resulted in shrinkage of the 
tumour leading to a resectable tumour in 18/21 cases of which 17 had an R0 resection. [48] 
If PR can become an established early endpoint, it may help to accelerate approval of 
neoadjuvant strategies in MM. 

Lastly, an important benefit of neoadjuvant strategies is the opportunity to personalize 
treatment based on PR. In many types of cancer major pathologic response (MPR), defined 
as 10% or less residual viable tumour cells after neoadjuvant therapy, is used as outcome 
marker. Similarly in CM, the international neoadjuvant melanoma consortium conducted a 
pooled analysis of six neoadjuvant trials and demonstrated that in CM PR is associated with 
RFS and OS and is proposed as standard. [47] Thus, complete PR brings the opportunity 
to de-escalate (surgical) treatment, whilst poor response can encourage medical doctors 
to adjust or to add components to the treatment strategy. This individualized type of care 



7

166 | CHAPTER 7

has been studied in the PRADO trial in which patients with clinical stage III nodal melanoma 
were treated with neoadjuvant immunotherapy. Nodal dissection with or without adjuvant 
therapy was performed in those with no or partial response, whilst in responders these 
were omitted, without affecting OS. [49] 

Future perspectives

Experimental therapies in MM, follow the footsteps of CM. Here, we will shine the light 
on more experimental therapies. One of those, which currently is investigated, are 
antiangiogenic agents as axitinib. Vascular endothelial growth factor (VEGF) inhibition 
can hamper the ability of VEGF to sustain tumour growth and enhance tumour survival 
and therefore may be limit progression of disease in the highly vascularized MM. [50, 51] 
After 3-year follow-up of a phase 1B study including 33 advanced MM treated with axitinib 
combined with toripalimab (a humanized immunoglobulin G4 monoclonal antibody against 
PD-1) demonstrated a ORR of 48.7% and a median PFS of 7.5 and median OS of 20.7 months. 
[52, 53] Real-world data of MM treated with anti-VEGF combined with anti-PD-1 therapy (of 
which half was treatment naïve and half received this as first line treatment) demonstrated a 
lower ORR of 24.5% but disease control was seen in 72.7% and a ORR of 30.0% in treatment 
naïve patients. [54] These less convincing results in a real-world setting ask a phase III or 
randomized trial to evaluate the effect of anti-VEGF in combination with immunotherapy.
As already mentioned earlier, adoptive cell therapy (of which T-cell receptor therapy and 
tumour infiltrating lymphocytes therapy) is one of these empirical treatment strategies. In 
CM, this has shown promising results in terms of antitumor activity and survival, whilst in MM 
this topic needs more evidence. [55] Moreover, local interleukin-12 combined with ICI have 
recently been evaluated in phase I and II trials including metastatic CM, and are promising. 
IL-12 is a pivotal immune regulator and has major anti-tumor effects as it inhibits tumor 
growth by increasing infiltration of CD8-T cells and decreasing T-regs’s, but is related with 
alarming toxicity when administered systemically. [56, 57] Local IL-12 in stage IV CM yielded 
an ORR of 35.7%, also affecting distant sites other than the location of administration, 
and an acceptable safety profile. [58] Moreover, even in non-immune infiltrated tumours 
(cold tumours) which are known to be ICI resistant, IL-12 combined with anti-PD-1 showed 
promising results. ORR was 41%, of which 42% of the responders were anti-PD-1 refractory 
and ORR was 30% in a cohort consisting of solely anti-PD-1-refractory advanced CM. [59] 
IL-12 in combination with anti-PD-1 therapy is worth evaluating in MM, as they generally are 
poor responders to ICI.  
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Final conclusion

Over the past decade, rare cancers, including MM, have been studied at a higher pace. Still, 
cohorts are small and patients with MM are often excluded from clinical trials. Therefore 
only little evidence regarding novel therapeutic agents in MM is available. While small 
studies are providing some guidance, the development of effective strategies for advanced 
MM is progressing slowly. To improve outcomes in MM, there is a critical need for clinical 
trials specifically designed for this disease. Additionally, translational research can play a 
pivotal role in improving our knowledge of tumor biology and immune response in MM. To 
address the challenges ahead, there should be a focus on new combinations of existing 
therapies and shifting the timing and sequence of existing and novel therapeutic agents. 
Lastly, treating patients in the neoadjuvant setting, aiming to overcome occult metastasis, 
holds significant promise as a potential breakthrough.
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