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Treatment reality of patients with BRAF-mutant advanced/
metastatic melanoma in Switzerland in the era of choice
Joanna Manganaa, Deborah Zihlerb, Simon Bossartc,  
Daniel Brönnimannd, Ralph Zachariahe and Camille Léa Gérardf     

Cutaneous melanoma represents a major cause of cancer 
death in Europe. Without adequate therapy, the 5-year 
survival rate is 15–20% in distant metastatic disease. 
Evaluating the status quo of treatment standards in 
advanced melanoma and rationale for therapy decisions 
in Switzerland between January 2016 and September 
2018. In this retrospective, anonymized registry, data of 
male and female patients with unresectable advanced/
metastatic BRAF-positive cutaneous melanoma treated 
in first-, second- and third-line with registered substances 
were analyzed using descriptive statistics. Forty-one 
patients (56.1% male) were included providing a total of 
70 treatment lines (first-line: n = 41; second-line: n = 18; 
and third-line: n = 11). Within the patients presenting 
with stage III or IV melanoma, immunotherapy with 
checkpoint inhibitors was more frequently administered 
as first-line treatment than targeted therapy (TT) (70.7% 
vs. 29.3%). Across all lines, patients received TT in 
47.1% (predominantly combined BRAF-MEK-inhibition) 
and immunotherapy in 52.9% of the cases (anti-PD-1 
monotherapy in 62.2% and anti-PD-1/anti-CTLA-4 
combinations in 37.8%). Most commonly, the treatment 
type was switched from TT to immunotherapy or vice 
versa upon disease progression. The most frequent 
rationales for prescribing either TT or immunotherapy 
were physician’s preference (40.0%) or remission pressure 

(28.6%), respectively. Disease progression led to treatment 
discontinuation more frequently than undesired events. 
Patients in Switzerland with unresectable advanced or 
metastatic BRAF-mutant melanoma predominantly receive 
guideline-recommended treatments. IO was used as 
predominant front-line therapy, with TT/immunotherapy 
switch being the predominant treatment principle. 
Sequencing studies are underway to identify the optimal 
treatment regimen for those patients. Melanoma Res 32: 
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Introduction
At an incidence of approximately 150 000 new cases and 
approximately 26 000 deaths for both men and women 
in 2020, cutaneous melanoma represents a major cancer 
disease and prominent cause of cancer death in Europe 
[1]. In Switzerland, an average of roughly 320 people 
died of cutaneous melanoma each year between 2012 
and 2016 [2]. However, these figures may represent an 
underestimate for new cases [3]. The prognosis ranges 
from 5-year survival of more than 90% in patients who 
present with localized disease and primary tumors up to 
1.0 mm in thickness and between 20 and 70% in stage 
III depending primarily on the nodal tumor burden to 
less than 10% in long-term survival for patients with 

distant metastatic melanoma [3,4]. At diagnosis, approx-
imately 10–20% of the patients present with advanced 
or metastatic melanoma [5,6], and around 45% of mela-
noma harbor an activating mutation of the BRAF gene, 
coding for a serine-threonine kinase in the mitogen-acti-
vated protein kinase (MAPK) signaling pathway [7]. The 
treatment of advanced or metastatic melanoma, includ-
ing BRAF-mutant melanoma, has rapidly evolved dur-
ing the last years with the introduction of multiple new 
drugs of two predominant treatment types – checkpoint 
inhibition (IO) and targeted therapy (TT). IO aims at 
overcoming or circumventing the immune evasion mech-
anisms of tumor cells with inhibitory antibodies blocking 
the immune checkpoints programmed death 1 [pem-
brolizumab (Pem) and nivolumab (Niv)] or cytotoxic 
T-lymphocyte-associated protein 4 [ipilimumab (Ipi)]. In 
case of BRAFV600-mutant melanoma, TT can be admin-
istered to directly act on the altered protein and the acti-
vated MAPK signaling cascade with the combination of 
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BRAF- plus MEK-inhibitors, namely vemurafenib + cobi-
metinib (Vem+Cob), dabrafenib + trametinib (Dab+Tra) 
and encorafenib + binimetinib (Enc+Bin) [3,8].

Most therapeutic options currently recommended for 
first-line treatment of advanced or metastatic melanoma 
have been approved by the Swiss Agency for Therapeutic 
Products (Swissmedic, Bern, Switzerland) in 2015 and 2016.

Objective
This analysis depicts the status quo of the current treat-
ment standards in advanced melanoma and summarizes 
the rationales for therapy decisions in Switzerland in the 
era of the modern treatment options before the commer-
cial availability of Enc+Bin.

Methods
In this retrospective, cross-sectional documentation based on 
anonymized data at five specialized hospitals in Switzerland, 
data of male or female patients, at least 18 years of age, with 
histologically confirmed unresectable advanced or meta-
static BRAFV600E/K-positive malignant cutaneous melanoma 
(stage IIIB/C or IV) according to the eight American Joint 
Committee on Cancer classification [9] treated between 
January 2016 and September 2018 in the first-, second- and 
third-line setting with substances registered in Switzerland 
at the time of treatment was collected retrospectively and 
analyzed using descriptive statistics. The key exclusion cri-
teria were: (i) noncutaneous melanoma, (ii) other stages III–
IV malignancies, (iii) prior/concomitant systemic treatment 
of any other malignancy and (iv) participation in a clinical 
trial or an early access program while being treated in the 
first-, second- and third-line setting.

Data from participating centers were combined, analyzed, 
summarized and reported. Datasets included demographic 
and baseline characteristics, effectiveness and safety observa-
tions, measurements using descriptive statistics (frequency, 
mean, SD, median, minimum, maximum, 25% quartile and 
75% quartile – quantitative data), and contingency tables 
(absolute and relative frequencies – qualitative data) as 
appropriate. The treatments administered at first-, second- 
and third-line were analyzed in toto, by treatment line and by 
treatment type (IO, TT, chemotherapy and others) together 
with the respective reasons. The safety parameters were 
analyzed by treatment line (overall and by treatment type). 
Further details are specified in the statistical analysis plan.

An informed consent process was not required in this 
anonymized, retrospective data analysis. The study was 
submitted to the responsible ethics committee (EC) at the 
Kanton Zürich, Switzerland. However, the project was not in 
the scope of the Federal Act on Research involving Human 
Beings and, therefore, did not require approval by the EC.

Results
Patient population
Treatment sequences of 41 patients were documented. 
All 41 met all inclusion criteria and had at least one line 

of melanoma therapy. Eighteen patients continued to be 
treated in a second-line setting and 11 patients received a 
third-line treatment, accounting for 70 documented treat-
ment lines in total. Upon initiation of the first-line treat-
ment, 56.1% of the patients were male and 43.9% were 
female. The mean age for both sexes was 57.9 years at this 
time. Around 70–95% of the patients presented with stage 
IV melanoma at the start of each treatment line. In all treat-
ment lines, around 40% of the patients had normal lactate 
dehydrogenase (LDH) and in 18.2–27.8% of the patients 
LDH was elevated (up to 55% of data was missing) at the 
start of the treatment lines. For the key patients’ charac-
teristics at the time of initiation of each treatment line, see 
Table 1.

Treatment
IO was more frequently administered as a first-line treat-
ment than TT (70.7% IO vs. 29.3% TT). Across all lines, 
patients received TT in 47.1% and IO in 52.9% of the 
cases. Chemotherapy was not administered in any of the 
treatment lines (0.0%). The overall absolute frequencies 
of the active components used are depicted in Fig.  1. 
BRAF-inhibitors were administered as a monotherapy in 
two out of 33 cases; whereas in all other patients, combina-
tions of BRAF- and MEK-inhibitors were administered. 
With this investigation having been performed before the 
commercial availability of Enc+Bin, Dab+Tra was the TT 
of choice when compared with Vem+Cob (63.6 vs. 30.3%). 
Patients treated with IO received a combination treatment 
with Ipi plus Niv (37.8%) or IO monotherapy regimens 
(62.2%). None of the patients were treated with T-VEC 
(0.0%). Upon initiation of a subsequent treatment line, 
the type of treatment was usually switched from either 
IO to TT or vice versa. In a total of three cases, patients 
received TT twice in a row and in a single case, the patient 
was treated with TT in all three treatment lines. In those 
patients having received consecutive TT, the active sub-
stances were mostly switched. In patients receiving IO, 
one patient was treated with IO consecutively.

According to the physician’s assessment, their prefer-
ence for a specific treatment (40.0%), and high remission 
pressure (28.6%; i.e. rapid tumor progression, tumor load/
location and high LDH-levels) are the most frequent 
reasons for choosing a certain treatment. However, the 
main reason differed between the two treatment types 
(TT and IO) with remission pressure being named most 
often for TT (54.5%) and physician’s preference for IO 
(54.1%). Treatment details are outlined in Table 2.

The main reasons for prescribing a specific drug are out-
lined in Table 3. The treatment choice between Dab+Tra 
vs. Vem+Cob was mainly driven by the toxicity profile, 
tolerability and – also for the TT monotherapy regimens 
– physician’s preference. The choice for Niv monother-
apy and Niv+Ipi was mainly based on physician’s pref-
erence and effectiveness in case of the combination with 
Ipi. Ipi in monotherapy was selected due to its safety 
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profile and tolerability, whereas the monotherapy with 
Pem was chosen mainly due to its treatment schedule 
(every 3 weeks) and physician’s preference.

Treatment discontinuation
Most treatments were discontinued by the time of data 
documentation. Across all treatment lines, the predomi-
nant reason for discontinuation was the development of 

disease progression followed mainly by toxicities (Table 4). 
In particular, the combination regimens Ipi+Niv as well 
as Vem+Cob were discontinued in half of the cases due 
to toxicities. The specific toxicities leading to treatment 
discontinuation by drug(s) are listed in Table 5. For TT, 
the events were mostly specific for the active substances, 
whereas inflammatory events were exclusively described 
for IO.

Table 1. Key patient characteristics at the time of initiation of each treatment line

 At initiation of first-line (n = 41) At initiation of second-line (n = 18) At initiation of third-line (n = 11) 

Male sex, n (%) 23 (56.1) 12 (66.7) 7 (63.6)
Age, median (range) 56 (24–84) 56 (24–84) 56 (35–84)

ECOG, n (%)
 0 25 (61.0) Not assessed Not assessed
 1 13 (31.7)

 ≥2 1 (2.4)
Involvement of ≥3 organs, n (%)

 Yes 7 (17.1) 11 (61.1) 5 (45.5)
 No 34 (82.9) 7 (38.9) 6 (54.5)

LDH, n (%)
 Normal 19 (46.3) 8 (44.4) 4 (36.4)
 High 9 (22.0) 5 (27.8) 2 (18.2)

  1x ULN ≤ LDH < 2x ULN 5 (12.2) 5 (27.8) 2 (18.2)
  LDH ≥ 2x ULN 4 (9.8) 0 (0.0) 0 (0.0)

 Unknown 13 (31.7) 5 (27.8) 5 (45.5)
Stage

 III 12 (29.3) 1 (5.6) 1 (9.1)
 IV 29 (70.7) 17 (94.4) 10 (90.9)

  M1a 5 (12.2) 2 (11.1) 0 (0.0)
  M1b 6 (14.6) 3 (16.7) 2 (18.2)
  M1c 8 (19.5) 5 (27.8) 2 (18.2)
  M1d 10 (24.4) 7 (38.9) 6 (54.5)

ECOG, Eastern Cooperative Oncology Group; LDH, lactate dehydrogenase; ULN, upper limit of normal.

Fig. 1.

Treatment types and active components, all treatment lines (absolute numbers are presented). Cob, cobimetinib; Dab, dabrafenib; IO, check-
point inhibition; Ipi, ipilimumab; Niv, nivolumab; Pem, pembrolizumab; Tra, trametinib; TT, targeted therapy; T-VEC, Talimogen laherparepvec; Vem, 
vemurafenib.
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Discussion
In this study, we examined the real-world treatment 
of unresectable advanced or metastatic BRAFV600E/K-
positive cutaneous melanoma in patients treated at five 
major hospitals in Switzerland before commercial avail-
ability of Enc+Bin. The aim of our data analysis was 
to better understand the treatment landscape and the 

decision-making process in Switzerland. The results of 
this study include information on patient profiles, treat-
ment patterns and outcomes of patients treated in the 
real-world setting.

In the first-line setting, a higher number of patients was 
treated with IO compared to TT, reflecting the recent 
treatment recommendations laid out in the European 

Table 3. Main reason for choosing specific drugs (by patient)

Reason 

Targeted therapy regimen Checkpoint inhibition regimen

Dab+Tra 
(n = 21) 

Vem+Cob 
(n = 10) Dab (n = 1) Vem (n = 1) Ipi+Niv (n = 14) Ipi (n = 1) Pem (n = 14) Niv (n = 8) 

Physician’s preference 8 1 1 1 5  3 7
Safety profile, better tolerability 5 4    1 1  
Effectiveness 4    7    
(Fast) Progression 1    1    
Patient had the other combination 1        
Unknown, missing, not applicable 2 2   1  1  
Disponibility  3       
Treatment schedule, e.g. q3w       5  
Easy access       1  
Experience       1  
New admission       1  
Previously treated with pembroli-

zumab in combination
      1  

Response/toxicity ratio        1

Cob, cobimetinib; Dab, dabrafenib; Ipi, ipilimumab; Niv, nivolumab; Pem, pembrolizumab; Tra, trametinib; Vem, vemurafenib.

Table 4. Main reasons for treatment discontinuation by treatment line and type

n (%) 

First-line Second-line Third-line

Targeted  
therapy 
(n = 12) 

Checkpoint  
inhibition 
(n = 29) 

Targeted  
therapy 
(n = 12) 

Checkpoint  
inhibition (n = 6) 

Targeted  
therapy 
(n = 9) 

Checkpoint 
inhibition 
(n = 2) 

Patients with treatment discontinuation 11 (91.7) 29 (100.0) 8 (66.7) 6 (100.0) 7 (77.8) 2 (100.0)
Any reason for treatment discontinuation 11 (100.0) 29 (100.0) 7 (87.5) 6 (100.0) 6 (85.7) 2 (100.0)
Progression 4 (36.4) 10 (34.5) 3 (37.5) 5 (83.3) 4 (57.1) 1 (50.0)
Toxicity 3 (27.3) 7 (24.1) 3 (37.5) 1 (16.7) 1 (14.3) 0 (0.0)
Best benefit reached 1 (9.1) 2 (6.9) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Number of planned cycles reached 0 (0.0) 9 (31.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Patient’s decision 1 (9.1) 1 (3.4) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Lost to follow-up 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Death 1 (9.1) 0 (0.0) 0 (0.0) 0 (0.0) 1 (14.3) 0 (0.0)
Other 1 (9.1)a 0 (0.0) 1 (12.5)b 0 (0.0) 0 (0.0) 1 (50.0)c

Each of the following reasons was named once: 
aSwitch to checkpoint inhibition decided; 
bCR reached, decision to switch to IO; and 
cPerilesional edema + bleeding from a brain metastasis.

Table 2. Main reason for treatment choice by treatment type

Analysis set First-line Second-line Third-line

 

Targeted  
therapy 
(n = 12) 

Checkpoint  
inhibition 
(n = 29) 

Targeted  
therapy 
(n = 12) 

Checkpoint  
inhibition (n = 6) 

Targeted  
therapy 
(n = 9) 

Checkpoint 
inhibition 
(n = 2) 

Reason n (%) n (%) n (%) n (%) n (%) n (%)

Remission pressure (rapid PD, 
tumor load/location, LDH)

7 (58.3) 0 (0.0) 7 (58.3) 1 (16.7) 4 (44.4) 1 (50.0)

Toxicity profile 0 (0.0) 1 (3.4) 0 (0.0) 1 (16.7) 1 (11.1) 0 (0.0)
Patient’s preference 1 (8.3) 6 (20.7) 0 (0.0) 1 (16.7) 0 (0.0) 0 (0.0)
Physician’s preference 3 (25.0) 19 (65.5) 3 (25.0) 1 (16.7) 2 (22.2) 0 (0.0)
Comorbidities 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Other 1 (8.3) 3 (10.3) 2 (16.7) 2 (33.3) 2 (22.2) 1 (50.0)
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Society for Medical Oncology Clinical Practice 
Guidelines for cutaneous melanoma stating that – in 
case it is considered safe for the first few months and 
depending on treatment goals, comorbidities and 
patient preference – patients should be considered for 
IO first for the first few months in order to target poten-
tial long-term disease control, preserving TT for the 
next treatment line [8,10]. This preferential tendency 
of IO over TT in the upfront setting is mainly based on 
clinical study results investigating first-line regimens, 
which suggest that TT may have a better outcome 
within the initial treatment phase, while IO regimens 
might provide the potential for a better long-term out-
come [11–24]. However, the guidelines also note that 
the best sequencing approach has not been established 
yet. Clinical trials investigating TT/IO sequencing 
approaches, such as the DREAMseq phase III study 
(NCT02224781) or the Sequential Combo Immuno 
and Target Therapy (SECOMBIT)  phase II study 
(NCT02631447), address previously unanswered ques-
tions on the optimal treatment sequence [25–26]. An 
additional phase II study (EBIN, NCT03235245) is cur-
rently underway. So far, current data of the DREAMseq 
trial (median follow-up 27.7 months) point towards the 
conclusion that the IO combination Niv+Ipi followed 
by TT with Dab+Tra might be the preferred treatment 
sequence vs. the reciprocal arm based on the observa-
tion that Niv+Ipi followed by Dab+Tra was associated 
with greater overall survival (OS) at 2 years – and likely 
beyond – than the reverse treatment order [25]. In addi-
tion, current data obtained in the SECOMBIT trial 
(median follow-up 32.2 months) showing a better trend 
for Niv+Ipi followed by the TT combination Enc+Bin 

(or even a ‘sandwich’ design: Enc+Bin followed by 
Niv+Ipi followed by Enc+Bin) in both progression-free 
survival of the whole treatment sequence and OS [26]. 
More mature and detailed data as well as further infor-
mation on potential limitations of these trials (such as 
dropouts within the treatment sequence, patient base-
line characteristics at the time of second treatment and 
information on subsequent and dropout therapies) are 
awaited to gain further and more robust insights regard-
ing treatment sequencing.

While for patients treated with TTs the administration 
of BRAF-inhibitors in monotherapy occurred in a single 
case only regarding the present data set, the combination 
of Dab+Tra was predominantly prescribed, followed by 
the combination of Vem+Cob. The combination Enc+Bin 
was not registered in the observed time period. In con-
trast, IO was more frequently administered as a mono-
therapy. Chemotherapy was not administered to any of 
the patients.

Our data suggest that the main driver for administering 
TTs was the need of a rapid, reliable and sustained remis-
sion (remission pressure). Results from several phase 
III trials have demonstrated that combined BRAF- and 
MEK-inhibition achieves numerically higher overall 
response rates but shorter duration of response as indi-
rectly compared with immune checkpoint inhibitors that 
show a tendency towards more durable responses [11,14–
24,27,28]. In the IO group, the treatment choice was influ-
enced by the treating physician’s preferences. Favorable 
OS data of the combination regimen Ipi+Niv may consti-
tute an underlying reason for this decision-making [29]. 
Taken together, our data underline that modern treat-
ment options are the standard of care in major hospitals 
in Switzerland.

For IO, immune-related adverse reactions represented the 
leading cause for treatment discontinuation, especially for 
the combination Ipi+Niv. TTs, however, predominantly 
induced substance-specific toxicities, such as pyrexia or 
cutaneous events. The availability of numerous combina-
tions makes switching to an alternative TT combination 
(with intermediate or subsequent IO treatment), a com-
mon therapeutic strategy in cases where specific toxicities 
required treatment discontinuation. Our data showing 
more frequent cases of rechallenge treatment sequences 
with TT underline that this approach is being used. The 
registration of Enc+Bin is associated with a favorable and 
distinct toxicity profile [11,14–22,28] and, thus, leads to a 
further promising option for future melanoma patients. 
As mentioned earlier, the sequential use of TTs and 
IOs is currently being investigated. While combinatory 
approaches of IO plus TT showed high toxicity rates and 
partially failed to show improved efficacy [30–32], cur-
rently leading to a controversial debate concerning the 
value and patient selection with regard to this treatment 
approach.

Table 5. Toxicities leading to treatment discontinuation by drug(s)

 

Dab+Tra 
(n = 21) 

Vem+Cob 
(n = 10) 

Ipi+Niv  
(n = 14) 

Pem  
(n = 14) 

Toxicity  
(n = 2)

Toxicity  
(n = 5)

Toxicity  
(n = 7)

Toxicity 
(n = 1)

Pyrexia, fever, 
chills

Grade 2 Grade 2   

Cutaneous events Grade 4 Grade 4   
Diarrhea  Grade 3   
Cardiomyopathia  Grade 3   
Hepatopathia  Grade 3   
Pancreatitis   Grade 3  
Pneumonitis   Grade 3a  
Hepatitis   Grade 3  
Adrenal  

insufficiency
  Grade 3  

Gastroduodenitis, 
jejunitis

  Grade 3  

Interstitial 
nephritis

  Grade 3  

Arthralgia and 
muscle pain

   Grade 4

Cob, cobimetinib; Dab, dabrafenib; Ipi, ipilimumab; Pem, pembrolizumab; Tra, 
trametinib.
aTwo cases.
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Methodological limitations
The underlying study included efficiency endpoints whose 
interpretation is troubled by a series of limitations. Only 
patients who had completed at least one treatment line, 
which had been started after January 2016 were eligible for 
inclusion with the documentation period ending in April 
2019; therefore, biasing the treatment duration, time-to-pro-
gression and response rates. Hence, these data are not 
shown here. Another general limitation is introduced by 
the nature of this study with its retrospective, uncontrolled, 
open design, nonstandardized treatment allocations and 
conditions, as well as its nonstandardized, observational 
character. Therefore, the study data are presented in a 
descriptive way only, showing the real-life situation during 
the specified documentation period. Observed treatment 
trends and tendencies must be interpreted with caution, as 
these might be influenced by underlying patient and dis-
ease characteristics. In addition, our data only reflects the 
situation in Switzerland, whereas results obtained in similar 
studies might inform the situation in other countries.

Conclusion
Patients in Switzerland with unresectable advanced 
or metastatic BRAF-mutant melanoma receive guide-
line-recommended treatments. IO was used as the pre-
dominant front-line therapy, with TT/IO switch being 
the predominant treatment principle. Sequencing stud-
ies are underway to identify the optimal treatment regi-
men for advanced BRAF-mutant melanoma.

Acknowledgements
Pierre Fabre (Freiburg, Germany & Allschwil, 
Switzerland) provided financial support for data analysis 
and medical writing.

This project and the analysis were designed and con-
ducted by Pierre Fabre. All named authors participated in 
the development of this manuscript and in the decision to 
submit this manuscript for publication. The authors meet 
the International Committee of Medical Journal Editors 
(ICMJE) criteria for authorship for this article, take respon-
sibility for the integrity of the work as a whole, and have 
given their approval for this version to be published.

Compliance with Ethics Guidelines – ethics approval 
and consent to participate.

An informed consent process was not required in this 
anonymized, retrospective data analysis. The study was 
submitted to the competent ethics committee, Kantonale 
Ethikkommission Zürich, Switzerland (EC review num-
ber: 2018-01822) confirming that the Human Research 
Act does not apply to this project and that the project 
does not require ethics committee approval.

Consent for publication: in this anonymized, retrospec-
tive data analysis no consent, including consent for 

publication and reporting individual patient data, was 
required from the patients.

Availability of data and materials: the anonymized data 
from the clinical study is archived according to the ICH-
GCP requirements at Pierre Fabre Pharma GmbH, 
Freiburg, Germany and will not be made public.

Medical writing, editorial, and other assistance: the authors 
would like to acknowledge editorial support provided by 
Andreas Zähringer, Freiburg. The authors would also like 
to express our gratitude to Monika Schwager (Winicker 
Norimed GmbH, Nuremberg, Germany) for providing 
the statistical support in this project. Support for this assis-
tance was funded by Pierre Fabre GmbH.

Conflicts of interest
J.M. has intermittent project focused consultant or advi-
sory relationships with Merck/Pfizer, Merck Sharp & 
Dohme, Amgen, Novartis, Sanofi, Bristol Myers Squibb, 
and Pierre Fabre and has received travel support from 
Ultrasun, L’oreal, Merck Sharp & Dohme, Bristol Myers 
and Squibb und Pierre Fabre outside of the submitted 
work. D.Z. has received Ad-Board honoraria from Merck, 
Janssen, Bristol Myers Squibb, Sanofi, and Pierre Fabre. 
D.B. was an employee at Pierre Fabre at the time the 
research was performed. R.Z. received financial support 
for congress participation from Pierre Fabre. S.B. and 
C.L.G. declare that they have no conflicts of interest.

References
1 The Global Cancer Observatory. Melanoma of skin. https://gco.iarc.fr/

today/fact-sheets-cancers. [Accessed 18 May 2021]
2 Bundesamt für Statistik/Nationale Krebsregistrierungsstelle. Krebsmortalität 

2012-2016: C43 Hautmelanom - Jährlicher Mittelwert. https://www.
bfs.admin.ch/bfs/de/home/statistiken/gesundheit/gesundheitszustand/
krankheiten/krebs/spezifische.assetdetail.12107883.html. [Accessed 27 
September 2021].

3 Swetter SM, Thompson JA, Albertini MR, Barker C, Boland G, Carson WE, 
et al. NCCN clinical practice guidelines in oncology (NCCN Guidelines): 
melanoma: cutaneous. Version 2.2021. https://www.nccn.org/guidelines/
guidelines-detail?category=1&id=1492. [Accessed 27 September 2021]

4 Long GV, Menzies AM, Nagrial AM, Haydu LE, Hamilton AL, Mann GJ, et 
al. Prognostic and clinicopathologic associations of oncogenic BRAF in 
metastatic melanoma. J Clin Oncol 2011; 29:1239–1246.

5 Robert Koch Institut/Zentrum für Krebsregisterdaten. Bericht zum 
Krebsgeschehen in Deutschland. 2016. https://www.krebsdaten.de/Krebs/
DE/Content/Publikationen/Krebsgeschehen/Krebsgeschehen_node.html. 
[Accessed 27 September 2021]

6 National Cancer Institute. SEER cancer statistics review 1975-2014. 
https://surveillance.cancer.gov/delay/. [Accessed 27 September 2021]

7 Garbe C, Amaral T, Peris K, Hauschild A, Arenberger P, Bastholt L, et al. 
European consensus-based interdisciplinary guideline for melanoma. Part 
1: diagnostics – update 2019. Eur J Cancer 2020; 126:141–158.

8 Michielin O, van Akkooi ACJ, Ascierto PA, Dummer R, Keilholz U. 
Cutaneous melanoma: ESMO clinical practice guidelines for diagnosis, 
treatment and follow-up. Ann Oncol 2019; 30:1884–1901.

9 Gershenwald JE, Scolyer RA, Hess KR, Sondak VK, Long GV, Ross MI, 
et al. Melanoma staging: evidence-based changes in the american joint 
committee on cancer eighth edition cancer staging manual. https://acsjour-
nals.onlinelibrary.wiley.com/doi/epdf/10.3322/caac.21409. [Accessed 27 
September 2021]

10 Keilholz U, Ascierto PA, Dummer R, Robert C, Lorigan P, van Akkooi A, et 
al. ESMO consensus conference recommendations on the management of 

https://gco.iarc.fr/today/fact-sheets-cancers
https://gco.iarc.fr/today/fact-sheets-cancers
https://www.bfs.admin.ch/bfs/de/home/statistiken/gesundheit/gesundheitszustand/krankheiten/krebs/spezifische.assetdetail.12107883.html
https://www.bfs.admin.ch/bfs/de/home/statistiken/gesundheit/gesundheitszustand/krankheiten/krebs/spezifische.assetdetail.12107883.html
https://www.bfs.admin.ch/bfs/de/home/statistiken/gesundheit/gesundheitszustand/krankheiten/krebs/spezifische.assetdetail.12107883.html
https://www.nccn.org/guidelines/guidelines-detail?category=1&id=1492
https://www.nccn.org/guidelines/guidelines-detail?category=1&id=1492
https://www.krebsdaten.de/Krebs/DE/Content/Publikationen/Krebsgeschehen/Krebsgeschehen_node.html
https://www.krebsdaten.de/Krebs/DE/Content/Publikationen/Krebsgeschehen/Krebsgeschehen_node.html
https://surveillance.cancer.gov/delay/
https://acsjournals.onlinelibrary.wiley.com/doi/epdf/10.3322/caac.21409
https://acsjournals.onlinelibrary.wiley.com/doi/epdf/10.3322/caac.21409


Copyright © 2022 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.

372 Melanoma Research 2022, Vol 32 No 5

metastatic melanoma: under the auspices of the ESMO guidelines commit-
tee. Ann Oncol 2020; 31:1435–1448.

11 Dummer R, Ascierto PA, Gogas HJ, Arance A, Mandala M, Liszkay G, et al. 
Encorafenib plus binimetinib versus vemurafenib or encorafenib in patients 
with BRAF-mutant melanoma (COLUMBUS): a multicentre, open-label, ran-
domised phase 3 trial. Lancet Oncol 2018; 19:603–615.

12 Liszkay G, Gogas H, Mandala M, Arance Fernandez AM, Garbe C, 
Schadendorf D, et al. Update on overall survival in COLUMBUS: a rand-
omized phase III trial of encorafenib (ENCO) plus binimetinib (BINI) versus 
vemurafenib (VEM) or ENCO in patients with BRAF V600-mutant mela-
noma. J Clin Oncol 2019; 37(Suppl 15):9512–9512.

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; 83:247–257.

14 Dummer R, Ascierto PA, Gogas HJ, Arance A, Mandala M, Liszkay G, 
et al. Overall survival in patients with BRAF-mutant melanoma receiv-
ing encorafenib plus binimetinib versus vemurafenib or encorafenib 
(COLUMBUS): a multicentre, open-label, randomised, phase 3 trial. Lancet 
Oncol 2018; 19:1315–1327.

15 Ascierto PA, Dummer R, Gogas HJ, Flaherty KT, Arance A, Mandala M, et al. 
Update on tolerability and overall survival in COLUMBUS: landmark analysis 
of a randomised phase 3 trial of encorafenib plus binimetinib vs vemurafenib 
or encorafenib in patients with BRAF V600-mutant melanoma. Eur J Cancer 
2020; 126:33–44.

16 Larkin J, Ascierto PA, Dréno B, Atkinson V, Liszkay G, Maio M, et al. Combined 
vemurafenib and cobimetinib in BRAF-mutated melanoma. N Engl J Med 
2014; 371:1867–1876.

17 Ascierto PA, McArthur GA, Dréno B, Atkinson V, Liszkay G, Di Giacomo AM, 
et al. Cobimetinib combined with vemurafenib in advanced BRAF(V600)-
mutant melanoma (coBRIM): updated efficacy results from a randomised, 
double-blind, phase 3 trial. Lancet Oncol 2016; 17:1248–1260.

18 Long GV, Stroyakovskiy D, Gogas H, Levchenko E, de Braud F, Larkin J, 
et al. Dabrafenib and trametinib versus dabrafenib and placebo for Val600 
BRAF-mutant melanoma: a multicentre, double-blind, phase 3 randomised 
controlled trial. Lancet 2015; 386:444–451.

19 Long GV, Stroyakovskiy D, Gogas H, Levchenko E, de Braud F, Larkin J, 
et al. Combined BRAF and MEK inhibition versus BRAF inhibition alone in 
melanoma. N Engl J Med 2014; 371:1877–1888.

20 Long GV, Flaherty KT, Stroyakovskiy D, Gogas H, Levchenko E, de Braud F, 
et al. Dabrafenib plus trametinib versus dabrafenib monotherapy in patients 
with metastatic BRAF V600E/K-mutant melanoma: long-term survival and 
safety analysis of a phase 3 study. Ann Oncol 2017; 28:1631–1639.

21 Grob JJ, Amonkar MM, Karaszewska B, Schachter J, Dummer R, Mackiewicz 
A, et al. Comparison of dabrafenib and trametinib combination therapy with 
vemurafenib monotherapy on health-related quality of life in patients with 

unresectable or metastatic cutaneous BRAF Val600-mutation-positive mela-
noma (COMBI-v): results of a phase 3, open-label, randomised trial. Lancet 
Oncol 2015; 16:1389–1398.

22 Robert C, Karaszewska B, Schachter J, Rutkowski P, Mackiewicz A, 
Stroiakovski D, et al. Improved overall survival in melanoma with combined 
dabrafenib and trametinib. N Engl J Med 2015; 372:30–39.

23 Wolchok JD, Chiarion-Sileni V, Gonzalez R, Rutkowski P, Grob JJ, Cowey CL, 
et al. Overall survival with combined Nivolumab and Ipilimumab in advanced 
melanoma. N Engl J Med 2017; 377:1345–1356.

24 Larkin J, Chiarion-Sileni V, Gonzalez R, Grob JJ, Cowey CL, Lao CD, et al. 
Combined Nivolumab and Ipilimumab or monotherapy in untreated mela-
noma. N Engl J Med 2015; 373:23–34.

25 Atkins MB, Lee SJ, Chmielowski B, Ribas A, Tarhini AA, Truong TG, et 
al. DREAMseq (doublet, randomized evaluation in advanced melanoma 
sequencing): a phase III trial—ECOG-ACRIN EA6134. J Clin Oncol 2021; 
39(Suppl 36:356154-356154).

26 Ascierto PA, Mandala M, Ferrucci PF, Rutkowski P, Guidoboni M, Arance 
Fernandez AM, et al. SECOMBIT:   the best sequential approach with combo 
immunotherapy [ipilimumab (I)/nivolumab (N)] and combo target therapy 
[encorafenib (E)/binimetinib (B)] in patients with BRAF mutated melanoma. 
A phase II randomized study. Ann Oncol 2021; 32(suppl_5): S1283-S1346.

27 Garbe C, Amaral T, Peris K, Hauschild A, Arenberger P, Bastholt L, et al. 
European consensus-based interdisciplinary guideline for melanoma. Part 2: 
treatment – update 2019. Eur J Cancer 2020; 126:159e177.

28 Silva IP, Long GV. Systemic therapy in advanced melanoma: integrating tar-
geted therapy and immunotherapy into clinical practice. Curr Opin Oncol 
2017; 29:484–492.

29 Larkin J, Chiarion-Sileni V, Gonzalez R, Grob JJ, Rutkowski P, Lao CD, et 
al. Five-year survival with combined Nivolumab and Ipilimumab in advanced 
melanoma. N Engl J Med 2019; 381:1535–1546.

30 Ascierto PA, Ferrucci PF, Stephens R, Del Vecchio M, Atkinson V, et al. 
KEYNOTE-022 part 3: phase 2 randomized study of first-line Dabrafenib 
and Trametinib plus Pembrolizumab or Placebo for BRAF-mutant 
advanced melanoma. Ann Oncol 2018; 29(Suppl_8):viii442–viii466 and 
presentation.

31 McArthur GA, Stroyakovskiy D, Gogas H, Robert C, Lewis K, Protsenko S, 
et al. Evaluation of Atezolizumab, Cobimetinib, and Vemurafenib in previously 
untreated patients with BRAFV600 mutation–positive advanced melanoma: 
primary results from the phase 3 IMspire150 Trial. AACR annual meeting 
2020: Abstract #CT012 and presentation.

32 Long GV, Lebbe C, Atkinson V, Mandala M, Nathan PD, Arance A, et al. 
The anti–PD-1 antibody spartalizumab in combination with dabrafenib and 
trametinib in advanced BRAF V600–mutant melanoma: efficacy and safety 
findings from parts 1 and 2 of the phase III COMBI-i trial. J Clin Oncol 2020; 
38(15_Suppl): 9531–9531.


