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Abstract 

Background: Recently the 8th version of the American Joint Committee on Cancer (AJCC) classification has been 
introduced, and has attempted to define a more accurate and precise definition of prognosis in line with the major 
progresses in understanding the biology and pathogenesis of melanoma. This new staging system introduces major 
changes in the stage III staging system. Indeed, surgical practice is changing in stage III patients, since, according to 
recent evidence, there is no survival benefit in radical lymph node dissection following a positive sentinel lymph node 
dissection. Therefore, some patients currently staged IIIB-C after dissection could be downgraded to IIIA (as in the case 
of patients with metastatic non-sentinel lymph nodes) since many completion lymph node dissections will no longer 
be performed. Moreover, new and effective targeted and immune strategies are being introduced in the pharmaco-
logical armamentarium in the adjuvant setting, showing major efficacy.

Conclusions: This article provides the authors’ personal view on the above-mentioned topics.
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Background
The American Joint Committee on Cancer (AJCC) classi-
fication has represented the reference staging system for 
melanoma for many decades. Recently, the AJCC 8th ver-
sion has been introduced, and it has attempted to define 
a more accurate and precise definition of prognosis in 
line with the major progresses in understanding the biol-
ogy and pathogenesis of melanoma [1].

However, this new staging system has been largely 
criticized [2]. For instance, it uses the same histological 
factors of the AJCC 7th version, and although with some 
refinements, it does not introduce any new prognos-
tic biomarkers; moreover, in stages I–III melanoma, the 
AJCC 8th version is still based on 5- and 10-year mela-
noma-specific survival, and does not take into account 
the increased survival in stage IV melanoma associated 

with the introduction of new therapies. Even more 
importantly, the AJCC 8th version introduces major 
changes in the stage III staging system [2]. Indeed, sur-
gical practice is changing in stage III patients, since two 
studies have shown that there is no survival benefit in 
radical lymph node dissection after a positive sentinel 
lymph node dissection [3, 4]. Therefore, some patients 
currently staged IIIB–C after dissection could be down-
graded to IIIA (as in the case of patients with metastatic 
non-sentinel lymph nodes) since many completion lymph 
node dissections (CLND) will no longer be performed. 
Moreover, new and effective targeted and immune 
strategies are being introduced in the pharmacological 
armamentarium in the adjuvant setting, showing major 
efficacy [5–7]. Other trials are ongoing (Table  1), and 
others will start, likely leading to complete changes in the 
therapeutic approach for stage III melanoma.

This article provides the authors’ personal view on the 
above-mentioned topics.
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Complete dissection or observation for patients 
with sentinel node metastasis
In a recent landmark international trial, Faries et al. ran-
domly assigned patients with sentinel node metastases 
to lymph node dissection (dissection group; n = 824) or 
nodal observation with ultrasonography (observation 
group; n = 931) [4]. Patients in the dissection group did 
not show improved melanoma-specific survival com-
pared with those in the observation group (86 ± 1.3% vs 
86 ± 1.2%) at a median follow-up of 43  months (Fig.  1) 
[4]. However, the rate of disease-free survival was slightly 
higher in the dissection group (68 ± 1.7% vs 63 ± 1.7%; 
p = 0.05), given an increased rate of disease control in 
the regional nodes at 3  years (92 ± 1.0% vs 77 ± 1.5%; 
p < 0.001). Statistical analysis revealed that non-sentinel 
node metastases (reported in 11.5% of the patients in the 
dissection group) represent an independent prognostic 
factor for recurrence (hazard ratio [HR]: 1.78; p = 0.005). 
Overall, these findings demonstrate that immediate com-
pletion of lymph node dissection can increase the rate of 
regional disease control and provide prognostic informa-
tion, without actually improving melanoma-specific sur-
vival. However, the patients in this study were a highly 
selected group with an extremely low burden of sentinel 
node disease (median tumor burden < 1 mm and only one 

node involved in 70% of patients). Similar results were 
reported in another pivotal multicenter, phase III trial 
by Leiter et al. [3]. In this latter study, which was termi-
nated early due to difficulties in enrollment and low event 
rate, patients were randomly assigned to either CLND 
(n = 243) or observation (n = 233) [3]. Distant metasta-
sis-free survival at 3 years was 74.9% (90% CI 69.5–80.3) 
following CLND and 77.0% (90% CI 71.9–82.1) in the 
observation group, similarly no differences in overall sur-
vival (OS) were found between the two groups.

According to the above-mentioned bases, there 
appears to be no survival benefit associated with CLND, 
although this strategy can lead to more refined staging 
and regional node control. For instance, a recent ret-
rospective study from the European Organisation for 
Research and Treatment of Cancer (EORTC), including 
1015 patients, showed that CLND led to upstaging in 
N-category in 19% and in AJCC stage in 5–6% [8]. Simi-
lar findings were reported by Madu et al. [9].

Active surveillance for patients who do not undergo 
CLND following a positive sentinel lymph node should 
include nodal ultrasound as a component of the follow-
up strategy. CLND should be discussed with patients 
clarifying the risks, benefits and alternatives of the proce-
dure, including their overall risk of harboring metastatic 
non-sentinel lymph nodes and the impact of dissection 
on staging, regional control and survival. In this regard, 
the Italian Melanoma Intergroup has developed a nomo-
gram to predict the risk of non-sentinel node positivity, 
which can help clinicians to discuss with patients the 
opportunity of CLND [10].

However, with the advent of the new adjuvant treat-
ments, there is probably less need for indicating a CLND.

The importance of adjuvant therapy
In light of the evolving landscape of adjuvant therapy 
in melanoma and the lack of survival benefit of CLND, 
it becomes important to explore possible consequences 
of omitting CLND, and whether it is possible to stratify 
positive sentinel node patients on the basis of infor-
mation retrieved from sentinel lymph node biopsy 
[8]. Verver et  al. in a retrospective analysis from nine 

Table 1 Ongoing major trials in stage III melanoma

Trial name Trial ID Aim

Checkmate 915 NCT03068455 To determine whether nivolumab + ipilimumab, is more effective than nivolumab alone, in delaying recurrence in 
patients with complete surgical removal of stage IIIb/c/d or stage IV melanoma

ECOG 1619 NCT01274338 To compare adjuvant ipilimumab with high-dose interferon alfa-2b in treating patients with high-risk stage III–IV 
melanoma that has been removed by surgery

SWOG S1414 [27] MCT02506153 Randomized trial comparing standard of care to pembrolizumab in patients at high risk for recurrence and death 
after surgery

Fig. 1 Melanoma-specific survival following completion lymph-node 
dissection or observation in the per-protocol analysis of the trial by 
Faries et al. [4]. Reproduced with permission
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EORTC melanoma group centers, showed that ade-
quate stratification of patients with sentinel lymph 
nodes was possible based on ulceration and tumor 
burden category, with 1  mm being the threshold to 
distinguish between low-/intermediate- and high-risk 
patients [8]. In particular, the identification of low-, 
intermediate- and high-risk patients could help select 
adjuvant therapy in clinical practice.

To this end, the therapeutic efficacy of adjuvant treat-
ment with IFN-α for the treatment of patients with 
AJCC stage II–III cutaneous melanoma in terms of 
both disease-free survival and, to a lower extent, OS 
was already shown in two pivotal meta-analyses [11, 
12]. More recently, a number of studies have investi-
gated adjuvant therapy with newly introduced treat-
ments, and therefore since 2011 the treatment of 
advanced or metastatic melanoma has undergone a 
sort of revolution with the introduction, which has 
also been recently evaluated in an adjuvant setting in a 
number of randomized clinical trials (Table 2) [13].

Vemurafenib
The phase III, international, double-blind, randomized, 
placebo-controlled BRIM8 trial evaluated adjuvant 
vemurafenib monotherapy in melanoma [14]. In total, 
498 patients with histologically confirmed stage IIC–
IIIA–IIIB or stage IIIC BRAFV600 mutation-positive 
melanoma that had been fully resected were randomly 
assigned to either twice-daily adjuvant oral vemurafenib 
or placebo for 52  weeks. The primary endpoint was 
disease-free survival, which was evaluated separately 
in each cohort. Median follow-up was 33.5  months in 
patients with stage IIIC and 30.8 months in those with 
stage IIC–IIIA–IIIB disease. In the former cohort, 
median disease-free survival was 23.1 months (95% CI 
18.6–26.5) with vemurafenib and 15.4 months (95% CI 
11.1–35.9) with placebo (HR: 0.80, 95% CI 0.54–1.18; 
p = 0.26). In the latter cohort (patients with stage IIC–
IIIA–IIIB disease), median disease-free survival was 
not reached in the vemurafenib group compared with 
36.9  months (95% CI 21.4–not estimable) in the pla-
cebo group (HR: 0.54; 95% CI 0.37–0.78; p = 0.0010); 
however, statistical significance was not reached 
because of the prespecified hierarchical prerequisite for 
the primary disease-free survival analysis. Moreover, 
the particular trend of the disease-free survival curve 
in the vemurafenib group, which shows an increase in 
the incidence of relapse after some time on treatment, 
does suggest that BRAF inhibitors alone may not be 
sufficient to prevent relapse. These findings suggest that 
adjuvant vemurafenib may not be considered an opti-
mal treatment regimen in this patient population.

Dabrafenib + trametinib
In the randomized COMBI-AD phase III trial, 
patients with resected BRAFV600-mutant stage III 
melanoma (IIIA with deposits more than 1  mm, 
IIIB–IIIC) were assigned to 12  months’ adjuvant dab-
rafenib + trametinib or placebo [6, 15]. At a median 
follow-up of 2.8  years, the estimated 3-year rate of 
relapse-free survival (RFS) was 58% with the combina-
tion therapy versus 39% with placebo group (HR: 0.47, 
95% CI 0.39–0.58; p < 0.001). The 3-year OS rates were 
86% and 77%, respectively (HR: 0.57, 95% CI 0.42–0.79; 
p = 0.0006), but this level of improvement did not cross 
the prespecified interim analysis boundary to claim sta-
tistical significance (based on a prespecified threshold 
of p = 0.000019). Rates of distant metastasis-free sur-
vival and freedom from relapse were also higher with 
dabrafenib + trametinib compared with placebo.

At the updated analysis of the COMBI-AD trial, with 
a median follow-up of 44 (dabrafenib + trametinib) or 
42 months (placebo), 3- and 4-year RFS rates were 59% 
(95% CI 55–64%) and 54% (95% CI 49–59%) with dab-
rafenib + trametinib, and 40% (95% CI 35–45%) and 38% 
(95% CI 34–44%) with placebo, respectively (HR: 0.49, 
95% CI 0.40–0.59) [15]. Similarly, distant metastasis-free 
survival was longer with dabrafenib + trametinib (HR: 
0.53, 95% CI 0.42–0.67). The estimated cure rate was 
54% (95% CI 49–59%) in the dabrafenib + trametinib arm 
compared with 37% (95% CI 32–42%) in the placebo arm. 
Subgroup analysis showed that dabrafenib + trametinib 
benefited patients regardless of different baseline factors, 
including disease stage, nodal metastatic burden and 
ulceration.

At the American Society of Clinical Oncology (ASCO) 
2018 meeting, the patients included in the COMBI-AD 
trial were re-staged according to the new AJCC 8th edi-
tion system. The benefit of dabrafenib + trametinib 
was observed across all AJCC 8th edition subgroups in 
resected high-risk stage III melanoma patients, even if it 
was less evident and not reaching statistical significance 
for stage IIIA.

A biomarker analysis of the COMBI-AD trial was 
recently presented. MAPK pathway gene alterations did 
not correlate with outcomes, while immune gene-expres-
sion signatures (e.g., IFN-γ) were strongly prognos-
tic in both arms. High tumor mutational burden added 
positive prognostic value to IFN-γ signature in the pla-
cebo arm, whereas in the combination arm, it identified 
patients with longer RFS independently of tumor muta-
tional burden. Remarkably, at this analysis, the rate of 
loco-regional recurrence (without distant involvement) 
with dabrafenib + trametinib was 32% compared with 
43% with placebo. Rates of distant-only recurrences were 
59% and 51%, respectively.
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Ipilimumab
Eggermont et  al. conducted a phase III trial to evalu-
ate adjuvant ipilimumab (10  mg/kg) in patients with 
complete resection of stage III melanoma [16]. Patients 
were randomly assigned to ipilimumab (n = 475) or pla-
cebo (n = 476) for up to 3 years or until disease recur-
rence or an unacceptable level of toxic effects occurred. 
At a median follow-up of 5.3  years, the 5-year rate of 
RFS (primary endpoint) was 40.8% with ipilimumab 
and 30.3% with placebo group (HR: 0.76, 95% CI 
0.64–0.89; p < 0.001). At 5  years, the rates of OS were 
65.4% and 54.4%, respectively (HR: 0.72, 95.1% CI 
0.58–0.88; p = 0.001), and the rates of distant metas-
tasis-free survival were 48.3% and 38.9%, respectively 
(HR: 0.76, 95.8% CI 0.64–0.92; p = 0.002). Grade 3–4 
adverse events were reported in 54.1% of the patients 
on ipilimumab group and in 26.2% of those assigned 
to placebo; grade 3–4 immune-related adverse events 
occurred in 41.6% of patients (fatal in five cases, 1.1%) 
on ipilimumab group versus 2.7% of those taking pla-
cebo. The authors concluded that ipilimumab may rep-
resent an effective adjuvant therapy for high-risk stage 
III melanoma, although the high rates of immune-
related adverse events with ipilimumab can represent a 
concern.

Nivolumab
In a randomized, double-blind, phase III trial, Weber 
et  al. evaluated the efficacy of nivolumab compared 
with ipilimumab, for adjuvant therapy in patients with 
resected advanced melanoma [5]. In total, 906 patients 
undergoing complete resection of stage IIIB, IIIC or IV 
melanoma were assigned to either nivolumab (3  mg/
kg every 2  weeks) or ipilimumab (10  mg/kg every 
3  weeks for four doses and then every 12  weeks), for 
a maximum period of 1 year. In the presence of recur-
rence, patients could cross-over to pembrolizumab if 
randomized in the placebo arm or repeat pembroli-
zumab (recurrence more than 6  months after the end 
of treatment). At a minimum follow-up of 18  months, 
the 12-month rate of RFS higher with nivolumab than 
with ipilimumab (70.5% [95% CI 66.1–74.0] vs 60.8% 
[95% CI 56.0–65.2]; HR: 0.65, 97.56% CI 0.51–0.83; 
p < 0.001). Grade 3–4 treatment-related adverse events 
were reported in 14.4% of the patients on nivolumab 
and 45.9% of those on ipilimumab group, with a lower 
discontinuation rate for adverse events with nivolumab 
(9.7% vs 42.6%). These data showed that adjuvant ther-
apy with nivolumab among patients undergoing resec-
tion of stage IIIB, IIIC or IV melanoma can result in 
longer RFS and a lower rate of grade 3–4 adverse events 
compared with adjuvant ipilimumab.

Pembrolizumab
Adjuvant therapy with pembrolizumab in patients 
with resected, high-risk stage III melanoma was evalu-
ated in the recently published phase III, double-blind 
KEYNOTE-054 trial (EORTC 1325) [7]. Patients were 
randomly assigned to either pembrolizumab (n = 514) 
or placebo (n = 505) for a maximum period of approxi-
mately 1  year. At a median follow-up of 15  months, 
patients on pembrolizumab showed a higher 1-year 
rate of RFS than placebo (75.4% [95% CI 71.3–78.9] vs 
61.0% [95% CI 56.5–65.1; HR: 0.57, 98.4% CI 0.43–0.74; 
p < 0.001). This finding was consistent in the 853 patients 
with PD-L1-positive tumors (77.1% vs 62.6%; HR: 0.54, 
95% CI 0.42–0.69; p < 0.001). Grade 3–5 treatment-
related adverse events were reported in 14.7% of patients 
in the pembrolizumab group and in 3.4% of patients in 
the placebo group. One treatment-related death (myosi-
tis) occurred in the pembrolizumab group.

At the Society for Melanoma Research (SMR) 2018 
meeting, the prognostic and predictive value of AJCC-8 
staging in the KEYNOTE-054 trial of pembrolizumab 
were presented [17]. Remarkably, the application of the 
AJCC-8 classification allowed to identify subgroups with 
different 1-year rate of RFS (stage IIIA [8% of the total 
number of patients]: 92.6%; stage IIID [4%]: 42.1%), and 
therefore AJCC-8 stage appears to be a strong prognos-
tic factor. However, the benefit of pembrolizumab was 
observed across all AJCC-8 subgroups in resected high-
risk stage III melanoma patients, thus suggesting that 
sub-staging retains no predictive importance when adju-
vant therapy is administered.

Implications for clinical practice
The new therapies introduced for stage IV melanoma do 
retain their efficacy also in the adjuvant setting: indeed, 
the best performers in stage IV are best performers in the 
adjuvant setting. In particular, recent developments in 
immunotherapy have prolonged OS in metastatic mela-
noma with the possibility to reach a long-term benefit 
[18]. Targeted therapies based on the combined BRAF 
and MEK inhibition also exert a long-term beneficial 
effect, which is more evident in patients with favorable 
baseline characteristics, namely normal levels of lactate 
dehydrogenase, with no brain metastases, and low tumor 
burden while elevated LDH, high tumor burden and 
brain metastasis should be considered as negative predic-
tive factors [18]. This long-term benefit of targeted thera-
pies may be related to an immune modulation: indeed, 
BRAF and MEK inhibitors affect tumor microenviron-
ment and immune surveillance, and patients with com-
plete response to targeted treatment have a pre-existing 
favorable immunologic signature [18].
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What can we learn from the recent trials on surgery 
for stage III melanoma and trials in the adjuvant set-
ting? Perhaps, the most relevant finding with immediate 
relevance to clinical practice comes from the Combi-AD 
update, presented by Georgina Long at the latest ESMO 
meeting. From these results it clearly stems that, at least 
for target therapy, adjuvant treatment prevents mainly 
loco-regional recurrence (− 11% with respect to placebo). 
Therefore, although in other recent adjuvant studies the 
enrolled patients underwent to an elective lymph nodes 
dissection before treatment, we believe that surgery 
could be postponed in case of loco-regional recurrence, 
and not performed immediately after sentinel node 
biopsy. This suggestion is supported by the results of the 
MSLT-II trial, which showed no impact of lymphadenec-
tomy on melanoma-specific survival [4]. Of course, this 
applies only in case of micrometastases, as discovered 
by histology; in case of clinical overt recurrence, elective 
lymph node dissection should still be considered the first 
option. Moreover, patients eligible to adjuvant treatment 
in real life are markedly different from those included in 
clinical trials, as they are classified according to the new 
AJCC 8th classification instead of AJCC 7th classifica-
tion, and also because the majority of patients in clinical 
practice would not have undergone CLND.

While for stage IIIB, C and D is well recognized the role 
of adjuvant, the role of this strategy in stage IIIA is more 
debated. Indeed, according to recent evidence we feel 
that in these patients the tumor burden within metastatic 
sentinel nodes should drive the decision on addressing 
or not them to the adjuvant treatment. In particular, a 
tumor burden of the sentinel nodes metastases > 1  mm 
allows to identify a high-risk patient, eligible to adjuvant 

treatment, as first suggested by van Akkooiin a land-
mark paper published in 2008 (Fig.  2) [10, 19]. On the 
other hand, in case of IIIA disease with a sentinel node 
metastasis < 1  mm, adjuvant should not be considered, 
since the risk of side effects—which can be also perma-
nent in case of immunotherapy—is too high given the 
ultimate expected prognosis. Remarkably, most trials on 
stage IIIA enroll patients with sentinel nodes metastases 
> 1 mm. Overall, we suggest that T1a/T1b/T2a and N1a/
N2a can be considered as selection criteria for adjuvant 
treatment. Moreover, more extended investigation on 
mutational analysis at stage III (e.g., by next-generation 
sequencing [20, 21]) will likely pave the way to new clas-
sification approaches.

With respect to the selection of the adjuvant therapy, 
at present there are no data that to indicate if it is better 
to use target therapy or immunotherapy as first option 
in the adjuvant setting (although targeted therapies can 
be used in patients with positive BRAF V600 mutation). 
Ongoing trials will likely provide a response about this 
issue.

Last, preliminary evidence had suggested that check-
point inhibitors in the neoadjuvant setting (i.e., patients 
with surgically palpable and resectable lymph nodes 
metastasis) may be superior over adjuvant therapy [22–
25]. In a pilot study, 20 patients with palpable stage III 
melanoma were randomly assigned to ipilimumab and 
nivolumab, as either four courses after surgery (adju-
vant arm) or two courses before surgery and two courses 
postsurgery (neoadjuvant arm) [21]. Neoadjuvant ther-
apy was feasible: all patients underwent surgery at the 
preplanned time point, and pathological response was 
achieved in 7/9 patients. No relapses were reported at the 

Fig. 2 Overall survival in association with different sizes of sentinel lymph node according to Van Akkoi et al. [20]. In their study, conducted in 388 
patients at three major centers within the European Organization of Research and Treatment of Cancer (EORTC) Melanoma Group, estimated overall 
survival at 5 years was 91% for metastasis < 0.1 mm, 61% for 0.1–1.0 mm, and 51% for > 1.0 mm (p < 0.001)
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time of analysis; however, 9/10 patients experienced 3/4 
adverse events. In another study, 8/27 patients on neo-
adjuvant therapy experiences a complete or major patho-
logical response after a single dose of anti-PD-1 therapy, 
and all of them remained disease-free [23]. In another 
randomized, phase II study treatment with combined 
ipilimumab and nivolumab was associated with high 
response rates (overall response rate: 73%, pathological 
complete response:, 45%) but substantial toxicity (73% 
grade III adverse events), while nivolumab monotherapy 
led to modest responses (ORR 25%, pathological com-
plete response: 25%) and low toxicity (8% grade 3 treat-
ment-related adverse events) [24]. Last, a randomized 
phase II trial in 21 patients showed that neoadjuvant plus 
adjuvant dabrafenib and trametinib prolonged event-
free survival versus standard of care (19.7  months vs 
2.9 months) in patients with high-risk, surgically resect-
able, clinical stage III–IV melanoma [25]. Neoadjuvant 
therapy appears to be feasible, although associated with 
a high burden of toxicity and future studies should clar-
ify when this strategy should be preferred over adjuvant 
treatment [26].

Abbreviations
AJCC: American Joint Committee on Cancer; CLND: completion lymph node 
dissections; EORTC : European Organisation for Research and Treatment of 
Cancer; OS: overall survival; HR: hazard ratio; RFS: relapse-free survival; ASCO: 
American Society of Clinical Oncology.

Acknowledgements
Medical writing was performed by Luca Giacomelli, PhD, on behalf of Content 
Ed Net (Milan, Italy). This assistance was supported by Novartis Farma (Origgio, 
Italy). Editorial and graphical assistance was provided by Aashni Shah (Polis-
tudium, Milan, Italy) and Massimiliano Pianta, and was supported by internal 
funds.

Authors’ contributions
PAA designed the paper aims and design and drafted the manuscript. All 
other Authors provided significant input on the contents and direction of the 
manuscript, critically reviewed the draft. All authors read and approved the 
final manuscript.

Funding
None.

Availability of data and materials
Not applicable.

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
PAA has/had a Consulting or Advisory Role for BMS, Roche-Genentech, MSD, 
Array, Novartis, Merck Serono, Pierre Fabre, Incyte, Genmab, Newlink Genetics, 
Medimmune, AstraZeneca, Syndax, Sun Pharma, Sanofi, Idera, Ultimovacs, 
Sandoz, Immunocore. He received also Research funds from BMS, Roche-
Genentech, Array, and travel support from MSD.PQ participated to Advisory 
Boards for Novartis, BMS, Merck. The other authors have no competing inter-
ests directly relevant to this manuscript.

Author details
1 Unit Melanoma, Cancer Immunotherapy and Innovative Therapies, Istituto 
Nazionale Tumori IRCCS Fondazione “G. Pascale”, Naples, Italy. 2 Ospedale 
Santa Maria Annunziata and University of Florence, Florence, Italy. 3 Istituto 
Nazionale Tumori IRCCS Fondazione “G. Pascale”, Naples, Italy. 4 Unit Melanoma 
and Rare Tumors, IRCCS Istituto Tumori Giovanni Paolo II, Bari, Italy. 5 Oncologia 
Medica B Policlinico Umberto I di Roma, Rome, Italy. 6 Surgical Oncology Unit, 
IOV-IRCCS of Padova and Dept. Surgery Oncology Gastroenterology, University 
of Padova, Padua, Italy. 7 Unit of Cancer Genetics, ICB-CNR, Sassari, Italy. 
8 Research Director CNR, Italian Melanoma Intergroup (IMI), Unit of Cancer 
Genetics, Head Institute of Biomolecular Chemistry (ICB), National Research 
Council (CNR), Sassari, Italy. 9 IRCCS Fondazione Istituto Nazionale dei Tumori 
di Milano, Milan, Italy. 10 Dermatologic Clinic, Department of Medical Sciences, 
University of Turin Medical School, Turin, Italy. 11 Skin Cancer Unit, Istituto Sci-
entifico Romagnolo per lo Studio e la Cura dei Tumori (IRST), IRCCS, Meldola, 
FC, Italy. 12 University of Parma, Parma, Italy. 

Received: 11 July 2019   Accepted: 3 August 2019

References
 1. Gershenwald JE, Scolyer RA, Hess KR, Sondak VK, Long GV, Ross MI, For 

members of the American Joint Committee on Cancer Melanoma Expert 
Panel and the International Melanoma Database and Discovery Platform, 
et al. Melanoma staging: Evidencebased changes in the American Joint 
Committee on Cancer eighth edition cancer staging manual. CA Cancer J 
Clin. 2017;67(6):472e92.

 2. Grob JJ, Schadendorf D, Lorigan P, Ascierto P, Larkin J, Nathan P, et al. 
Eighth American Joint Committee on Cancer (AJCC) melanoma classifica-
tion: Let us reconsider stage III. Eur J Cancer. 2018;91:168–70.

 3. Leiter U, Stadler R, Mauch C, Hohenberger W, Brockmeyer N, Berking 
C, German Dermatologic Cooperative Oncology Group (DeCOG), et al. 
Complete lymph node dissection versus no dissection in patients with 
sentinel lymph node biopsy positive melanoma (DeCOG-SLT): a multi-
centre, randomised, phase 3 trial. Lancet Oncol. 2016;17(6):757e67.

 4. Faries MB, Thompson JF, Cochran AJ, Andtbacka RH, Mozzillo N, Zager JS, 
et al. Completion dissection or observation for sentinel-node metastasis 
in melanoma. N Engl J Med. 2017;376(23):2211–22.

 5. Weber J, Mandala M, Del Vecchio M, Gogas HJ, Arance AM, Cowey CL, 
et al. Adjuvant Nivolumab versus ipilimumab in resected stage III or IV 
melanoma. N Engl J Med. 2017;377(19):1824–35.

 6. Long GV, Hauschild A, Santinami M, Atkinson V, Mandalà M, Chiarion-
Sileni V, et al. Adjuvant dabrafenib plus trametinib in stage III BRAF-
mutated melanoma. N Engl J Med. 2017;377:1813–23.

 7. Eggermont AMM, Blank CU, Mandala M, Long GV, Atkinson V, Dalle S, 
et al. Adjuvant Pembrolizumab versus Placebo in Resected Stage III 
Melanoma. N Engl J Med. 2018;378(19):1789–801.

 8. Verver D, van Klaveren D, van Akkooi ACJ, Rutkowski P, Powell BWEM, 
Robert C, et al. Risk stratification of sentinel node-positive melanoma 
patients defines surgical management and adjuvant therapy treatment 
considerations. Eur J Cancer. 2018;96:25–33.

 9. Madu MF, Franke V, Bruin MM, Berger DMS, Bierman C, Jóźwiak K, et al. 
Immediate completion lymph node dissection in stage IIIA melanoma 
does not provide significant additional staging information beyond 
EORTC SN tumour burden criteria. Eur J Cancer. 2017;87:212–5. https ://
doi.org/10.1016/j.ejca.2017.09.002.

 10. Rossi CR, Mocellin S, Campana LG, Borgognoni L, Sestini S, Giudice G, Ital-
ian Melanoma Intergroup (IMI), et al. Prediction of non-sentinel node sta-
tus in patients with melanoma and positive sentinel node biopsy: an ital-
ian melanoma intergroup (IMI) study. Ann Surg Oncol. 2018;25(1):271–9.

 11. Mocellin S, Lens MB, Pasquali S, Pilati P, Chiarion Sileni V. Interferon alpha 
for the adjuvant treatment of cutaneous melanoma. Cochrane Database 
Syst Rev. 2013;6:CD008955.

 12. Ives NJ, Suciu S, Eggermont AMM, Kirkwood J, Lorigan P, Markovic SN, 
International Melanoma Meta-Analysis Collaborative Group (IMMCG), 
et al. Adjuvant interferon-α for the treatment of high-risk melanoma: An 
individual patient data meta-analysis. Eur J Cancer. 2017;82:171–83.

https://doi.org/10.1016/j.ejca.2017.09.002
https://doi.org/10.1016/j.ejca.2017.09.002


Page 8 of 8Ascierto et al. J Transl Med          (2019) 17:266 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your research ?  Choose BMC and benefit from: 

 13. Ugurel S, Röhmel J, Ascierto PA, Flaherty KT, Grob JJ, Hauschild A, et al. 
Survival of patients with advanced metastatic melanoma: the impact of 
novel therapies-update 2017. Eur J Cancer. 2017;83:247–57.

 14. Maio M, Lewis K, Demidov L, Mandalà M, Bondarenko I, Ascierto PA, 
BRIM8 Investigators., et al. Adjuvant vemurafenib in resected, BRAFV600 
mutation-positive melanoma (BRIM8): a randomised, double-
blind, placebo-controlled, multicentre, phase 3 trial. Lancet Oncol. 
2018;19(4):510–20.

 15. Hauschild A, Dummer R, Schadendorf D, Santinami M, Atkinson V, 
Mandalà M, et al. Longer follow-up confirms relapse-free survival benefit 
with adjuvant dabrafenib plus trametinib in patients with resected BRAF 
V600-mutant stage III melanoma. J Clin Oncol. 2018;36:3441–9.

 16. Eggermont AM, Chiarion-Sileni V, Grob JJ, Dummer R, Wolchok JD, 
Schmidt H, et al. Prolonged survival in stage III melanoma with ipili-
mumab adjuvant therapy. N Engl J Med. 2016;375(19):1845–55.

 17. Eggermont AMM, Blank CU, Mandala M, Long GV, Atkinson VG, Dalle S, 
et al. Prognostic and predictive value of AJCC-8 staging in the phase III 
EORTC1325/KEYNOTE-054 trial of pembrolizumab vs placebo in resected 
high-risk stage III melanoma. Eur J Cancer. 2019;116:148–57. https ://doi.
org/10.1016/j.ejca.2019.05.020.

 18. Ascierto PA, Dummer R. Immunological effects of BRAF + MEK inhibition. 
Oncoimmunology. 2018;7(9):e1468955.

 19. van Akkooi AC, Nowecki ZI, Voit C, Schäfer-Hesterberg G, Michej W, de 
Wilt JH, et al. Sentinel node tumor burden according to the Rotterdam 
criteria is the most important prognostic factor for survival in melanoma 
patients: a multicenter study in 388 patients with positive sentinel nodes. 
Ann Surg. 2008;248(6):949–55.

 20. Palmieri G, Colombino M, Casula M, Manca A, Mandalà M, Cossu A, Italian 
Melanoma Intergroup (IMI). Molecular pathways in melanomagenesis: 
what we learned from next-generation sequencing approaches. Curr 
Oncol Rep. 2018;20(11):86. https ://doi.org/10.1007/s1191 2-018-0733-7.

 21. Griewank KG, Schilling B. Next-generation sequencing to guide treat-
ment of advanced melanoma. Am J Clin Dermatol. 2017;18(3):303–10. 
https ://doi.org/10.1007/s4025 7-017-0260-6.

 22. Blank CU, Rozeman EA, Fanchi LF, Sikorska K, van de Wiel B, Kvistborg P, 
et al. Neoadjuvant versus adjuvant ipilimumab plus nivolumab in macro-
scopic stage III melanoma. Nat Med. 2018;24(11):1655–61.

 23. Huang AC, Orlowski RJ, Xu X, Mick R, George SM, Yan PK, et al. A single 
dose of neoadjuvant PD-1 blockade predicts clinical outcomes in resect-
able melanoma. Nat Med. 2019;25(3):454–61.

 24. Amaria RN, Reddy SM, Tawbi HA, Davies MA, Ross MI, Glitza IC, et al. 
Neoadjuvant immune checkpoint blockade in high-risk resectable 
melanoma. Nat Med. 2018;24(11):1649–54. https ://doi.org/10.1038/s4159 
1-018-0197-1.

 25. Amaria RN, Prieto PA, Tetzlaff MT, Reuben A, Andrews MC, Ross MI, et al. 
Neoadjuvant plus adjuvant dabrafenib and trametinib versus stand-
ard of care in patients with high-risk, surgically resectable melanoma: 
a single-centre, open-label, randomised, phase 2 trial. Lancet Oncol. 
2018;19(2):181–93. https ://doi.org/10.1016/S1470 -2045(18)30015 -9.

 26. Robert C. Is earlier better for melanoma checkpoint blockade? Nat Med. 
2018;24(11):1645–8. https ://doi.org/10.1038/s4159 1-018-0250-0.

 27. Grossmann KF, Othus M, Tarhini AA, Patel SP, Moon J, Sondak VK, et al. 
SWOG S1404: A phase III randomized trial comparing standard of 
care adjuvant therapy to pembrolizumab in patients with high risk 
resected melanoma. J Clin Oncol. 2017;34(15 suppl):e21032. https ://doi.
org/10.1200/JCO.2016.34.15_suppl .e2103 2.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1016/j.ejca.2019.05.020
https://doi.org/10.1016/j.ejca.2019.05.020
https://doi.org/10.1007/s11912-018-0733-7
https://doi.org/10.1007/s40257-017-0260-6
https://doi.org/10.1038/s41591-018-0197-1
https://doi.org/10.1038/s41591-018-0197-1
https://doi.org/10.1016/S1470-2045(18)30015-9
https://doi.org/10.1038/s41591-018-0250-0
https://doi.org/10.1200/JCO.2016.34.15_suppl.e21032
https://doi.org/10.1200/JCO.2016.34.15_suppl.e21032

	New paradigm for stage III melanoma: from surgery to adjuvant treatment
	Abstract 
	Background: 
	Conclusions: 

	Background
	Complete dissection or observation for patients with sentinel node metastasis
	The importance of adjuvant therapy
	Vemurafenib
	Dabrafenib + trametinib
	Ipilimumab
	Nivolumab
	Pembrolizumab

	Implications for clinical practice
	Acknowledgements
	References




