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Abstract

Recent introduced systemic agents have shown promising results in melanoma patients with distant 

metastases. However, the durability of the effect of these agents is still disappointing. In melanoma 

patients with palpable regional lymph node metastases these new systemic drugs might induce longer 

efficacy as tumor load is low compared to patients with distant metastases. However, before admin-

istering these potentially toxic and still very expensive systemic drugs to these patients, selection of 

patients who are most likely to benefit from these drugs is important. In this key paper evaluation, the 

use of BRAF mutation status as a prognostic marker in stage III melanoma is discussed.  



127

Introduction

In the study of Moreau et al1, prognostic impact of the BRAF mutational status in stage IIIB-C mela-

noma patients was analyzed. They determined overall survival and distant metastasis free survival ac-

cording to BRAF mutational status and adjusted for clinicopathologic factors in multivariable analysis. 

Moreau et al selected 145 stage III patients who underwent lymph node dissection between 2000 and 

2010. To accurately assess BRAF mutational status only nodal deposits >2mm were selected for BRAF 

analysis leaving 105 patients. BRAF mutations were detected in 40% of these patients. Overall survival 

of patients with and without BRAF mutations were 16.7 and 39.7%, with a median overall survival 

of 1.4 and 2.8 years, respectively. Together with number of invaded lymph nodes (HR: 2.2, 95%CI: 

1.3-3.9) BRAF mutation was an independent prognostic factor in the multivariable analysis (HR: 1.9, 

95%CI: 1.2-3.1) for overall survival. Distant metastases occurred in 88.1 and 62% of the patients with 

and without the BRAF mutation with a median of 0.5 and 2.0 years to distant metastases, respectively. 

Multivariable analysis showed that the characteristics associated with distant metastases free survival 

were ulceration of primary melanoma (HR: 1.7, 95%CI: 1.0-2.8), the number of invaded lymph nodes 

(HR: 2.4, 95%CI: 1.3-4.3), and BRAF mutation (HR: 2.1, 95%CI: 1.3-3.4). 

Discussion

Melanoma, an aggressive malignancy arising from melanocytes, now ranks as the sixth most frequently 

diagnosed cancer overall in western countries.2 Due to the aggressiveness of the tumor approximately 

16-28% of stage I or II patients develop recurrences.2 The lymphatic route is a principal way of spread 

of melanoma cells and therefore these recurrences occur most often (26-60%) in the regional lymph 

nodes.3  The regional control and survival of melanoma patients who develop clinically detectable 

nodal metastases (stage IIIB-C) is improved by performance of a therapeutic lymph node dissection.4-9 

Even despite accurate preoperative staging by PET/CT scanning a substantial proportion of patients 

develop distant disease shortly after therapeutic lymph node dissection, and 5-year survival rates 

remain unsatisfactory: 29-52%.5,10

Known prognostic factors in stage IIIB-C melanoma are number of invaded lymph nodes, nodal tumor 

load, lymph node ratio and extranodal growth.4 Staging of patients with clinically detectable lymph 

node metastases is based on presence of ulceration of the primary tumor and number of invaded 

nodes in the 2009 classification guidelines of the American Joint Committee on Cancer (AJCC).4 Radia-

tion therapy, as an adjuvant treatment after lymph node dissection, can be considered to improve 

local control in patients with more than 3 nodes involved, nodes larger than 3cm, and/or extranodal 

growth pattern.11

Adjuvant systemic treatment with dacarbazine (DTIC) in stage III disease had no impact on survival.12 

High dose interferon-alpha 2b was approved for the adjuvant treatment in resected stage III disease 

in 1995. However, large randomized trials performed subsequently have not been able to reproduce 
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a benefit in overall survival.13

Recent studies have shown promising results using new systemic therapies in melanoma patients with 

distant metastases (stage IV): ipilimumab, an anti-CTLA4 antibody, and a combination of selective 

inhibitors of the BRAF or MEK signaling pathway.14-16 Hodi et al showed an increase of median overall 

survival in patients receiving ipilimumab from 6.4 to 10.0 months.16 Flaherty et al and Chapman et al 

showed promising results for BRAF inhibitors in stage IV melanoma patients.15,17 Moreover, Flaherty et 

al recently showed that a combination of BRAF and MEK inhibitors compared to monotherapy with a 

BRAF inhibitor improved median progression-free survival from 5.8 to 9.4 months.14

Although the use of systemic treatments show promising response rates, side-effects of these drugs, 

especially those of ipilimumab, are serious. In addition, the durability of the anti tumor effect of 

BRAF and MEK inhibitors is still disappointing in these patients. Moreover, the combination of these 

inhibitors is only effective in roughly half of melanoma patients who have a BRAF mutation in their 

melanoma cells.

In stage III patients these new systemic therapies might induce longer efficacy as tumor load is low 

compared to stage IV patients, especially when lymph node dissection has already been performed. 

However, before administering these potentially toxic and still very expensive systemic drugs to stage 

III patients, selection of patients who are most likely to benefit from these drugs is important. 

In theory, stage III patients with the worst prognosis will probably benefit most from adjuvant systemic 

treatment. Selection of these patients with poor prognosis can be partly based on clinicopathologic 

factors like those described in the AJCC staging manual. In addition, determination of serum biomark-

ers like S-100B, which is the most promising biomarker for predicting survival in melanoma, can be 

used to improve accuracy of selecting stage IIIB-C melanoma patients with worse prognosis.18 Further-

more, this biomarker can be used in the stratification of new adjuvant trials.18 Nevertheless, research 

is still being performed on prognostic factors in stage III patients in order to more accurately predict 

the prognosis of the individual patient. 

The findings of Moreau et al1 suggest that BRAF status is an important prognostic factor in stage IIIB-C 

patients, and that it contributes to a better estimation of the prognosis after lymph node dissection. 

Especially when BRAF status is combined with clinicopathologic factors and serum level of S-100B, a 

poor prognosis subgroup can be identified for adjuvant systemic therapy. Following the fact that BRAF 

mutations are predominantly seen in young patients, and this mutation enables therapy with BRAF 

and MEK inhibitors, this subgroup of patients seems ideal to select for this adjuvant systemic therapy.

Five year view

Interestingly, an upcoming trial (the ‘COMBI-AD trial’) will study the effect of adjuvant systemic 

treatment with a BRAF inhibitor combined with a MEK inhibitor on relapse-free survival in a placebo 

controlled trial. Patients eligible for this trial will be BRAF positive stage III patients who are treated by 

surgery with curative intent, even including sentinel node positive patients with lymph node metasta-
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ses >1mm. The adjuvant use of BRAF inhibitors in this poor prognosis group, as shown by Moreau et al, 

is a promising setup. In five years we will have more information on this subject and perhaps adjuvant 

systemic treatment will play an important role in stage III melanoma patients. Nevertheless, results 

from the COMBI-AD trial have to be awaited to see if the benefits way up against costs and toxicity of 

this adjuvant systemic treatment in stage III melanoma patients.

Key issues

• The 5-year survival rates for stage III melanoma patients are still unsatisfactory: 29-52% 

• Adjuvant treatment with dacarbazine or interferon-alpha 2b did not improve survival of stage III 

melanoma patients

• New systemic agents show promising results in stage IV melanoma patients

• Durability of the effect of these new agents is still relatively short in stage IV melanoma. 

• Due to relatively low tumor load, efficacy of these new agents might be longer in stage III mela-

noma patients, especially in adjuvant setting.

• Selection of stage III melanoma patients, based on prognostic factors, could increase the poten-

tial of adjuvant systemic therapy, and reduces unnecessary morbidity and costs.

• Moreau et al [1] showed the BRAF status to be a prognostic marker in stage IIIB-C melanoma 

patients, meaning that besides a therapeutic target BRAF can also be used to define a group of 

patients with poor prognosis.

• The upcoming COMBI-AD trial will investigate the use of BRAF inhibitors in stage III melanoma 

patients. The results of this trial will guide the future use of adjuvant systemic therapy in these 

patients.
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