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ORIGINAL ARTICLE

Nationwide Outcomes of Advanced Melanoma
According to BRAFV690 Status
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Objective: The aim of this study was to evaluate treatment patterns and
overall survival (OS) of patients with BRAFY®% wild-type and
BRAFY%%-mutant advanced melanoma in the Netherlands.

Methods: We selected patients of 18 years and over, diagnosed
between 2016 and 2017 with unresectable stage IIIC or IV melanoma,
registered in the Dutch Melanoma Treatment Registry. To assess the
association of BRAFY®®-mutation status with OS we used the Cox
proportional-hazards model.

Results: A total of 642 BRAFV? wild-type and 853 mutant patients
were included in the analysis. Median OS did not differ significantly
between both groups, 15.2 months (95% confidence interval [CI]: 13.2-
19.2) versus 20.6 months (95% CI: 18.3-25.0). Survival rates at 6 and
12 months were significantly lower for BRAFV® wild-type patients
compared with BRAFY%%-mutant patients, 72.0% (95% CI: 68.6-75.6)
and 56.0% (95% CI: 52.2-60.0) versus 83.4% (95% CI: 80.9-85.9) and
65.7% (95% CI: 62.6-69.0). Two-year survival was not significantly
different between both groups, 41.1% (95% CI: 37.2-45.3) versus
47.0% (95% CI: 43.6-60.6). Between 0 and 10 months, BRAFY6%
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BRAFV699 Status in Advanced Melanoma

wild-type patients had a decreased survival with a hazard ratio for OS of
2.00 (95% CI: 1.62-2.46) but this effect disappeared after 10 months. At
12 months, BRAFV®®_mutant patients had started with second-line
systemic treatment more often compared with BRAFY® wild-type
patients (50% vs. 19%).

Conclusion: These results suggest that advanced BRAFYO® wild-type
melanoma patients have worse survival than BRAFY*®-mutated patients
during the first 10 months after diagnosis because of less available treat-
ment options.

Key Words: advanced melanoma, BRAF mutation, National Registry,
BRAF/MEK inhibitors, anti-PD-1-ligands, checkpoint inhibitors, CTLA-4
inhibitor

(Am J Clin Oncol 2021;44:82-89)

he incidence of melanoma has been rising in many Euro-

pean countries in the past decades.-> Before 2011, systemic
treatment with dacarbazine was the only registered treatment
option for patients with unresectable stage IIIC or IV mela-
noma. Since then, new treatment options have entered the field
of advanced melanoma. Pivotal phase III trials have shown
superiority of immune checkpoint inhibitors (anti-programmed
cell death protein 1 [PD-1] and anti-cytotoxic T-lymphocyte—
associated protein 4 [CTLA-4]) and targeted therapies (BRAF
and MEK inhibitors) over treatment with dacarbazine.>® As a
result, overall survival (OS) of metastatic melanoma patients
increased since their introduction.’

BRAF-targeted and MEK-targeted therapies inhibit signaling
through the mitogen-activated protein kinase pathway, causing an
inhibition of cell proliferation. BRAF inhibitors (dabrafenib, encor-
afenib, and vemurafenib) are mostly administered in combination
with MEK inhibitors (trametinib, binimetinib, and cobimetinib).
Combination of both treatments resulted in improved OS compared
with monotherapy.8 Advantages of targeted therapy are its high
response rate and generally rapid regression of disease in
symptomatic patients.’ Previous studies have shown that ~50% of
melanoma patients have a BRAFY®E or BRAFVK mytation. 011

In phase III clinical trials with anti-PD-1 monotherapy,
clinical outcomes for BRAFY% wild-type and BRAFY%®-mutant
patients were comparable.>'> However, in the real-world setting,
treatment options for BRAFV®? wild-type patients with a poor
prognosis due to brain metastases or a poor performance status are

limited. Treatment options for BRAFY®" wild-type patients con-
sist of PD-1 inhibitors (nivolumab and pembrolizumab), CTLA-4
inhibitors (ipilimumab), a combination of ipilimumab plus nivo-
lumab, talimogene laherparepvec (T-VEC) for patients with
injectable (sub)cutaneous and lymph node metastases, and dacar-
bazine. The disadvantage of PD-1 inhibitors and CTLA-4 inhib-
itors is that their antitumor effect may take several months to
occur.!? This may be less of a problem for the combination of
ipilimumab plus nivolumab, with rapid responses being more
frequently observed.'* However, patients with poor prognostic
factors, who require a rapid response, have a diminished overall
response rate to checkpoint inhibition. Therefore, we hypothesized
that due to the limited number of systemic treatment options and
the delayed time to response, BRAFV® wild-type patients have a
worse prognosis when compared with BRAFY*®-mutant patients.
This study uses data from the Dutch Melanoma Treatment
Registry (DMTR) to describe the treatment and OS of BRAFYO®
wild-type patients in the Dutch population. The aim of this study is
(1) to provide insights into the treatment of BRAFYS® wild-type
patients in Dutch daily practice; (2) assess the OS of BRAFY6®
wild-type patients compared with BRAFY*®_mutant patients; and
(3) develop a risk classification for BRAFY? wild-type patients.

METHODS
Study Design and Population

This longitudinal observational study used data from the
DMTR. The DMTR is a population-based registry, started on
July 1, 2013, capturing all patients with unresectable stage IIIC
or IV melanoma in the Netherlands. A detailed description of
the DMTR setup has been published by Jochems et al.'

For the purpose of this study, we selected patients of
18 years and over, diagnosed with unresectable stage IIIC and
IV melanoma between January 1, 2016 and December 31, 2017
(dataset cutoff date was August 1, 2019). We chose this period
as both BRAF/MEK inhibitors and anti-PD-1 monotherapy
were equally available in every melanoma center. Uveal and
mucosal melanoma were excluded from the analysis.

Statistical Analysis

Baseline patient and disease characteristics of BRA
wild-type patients were analyzed using descriptive statistics.
Patients were considered wild-type in case they did not have a

FV600

All patients diagnosed

between 1-1-2016 and 31-12-
2017 with unresectable stage
lllc or IV melanoma (N = 1590)

Excluded

A 4

# Uveal melanoma (N =48 )
Mucosal melanoma (N = 47)

(N=1495)

Only non-uveal or
non-mucosal advanced
melanoma patients

BRAFYS® .mutant (N = 853) |«

FIGURE 1. Flowchart of the included patients in this study.
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proven BRAFY®% mutation. Categorical variables were com-
pared using the y? test. OS was defined as the time from
diagnosis with unresectable IIlc or stage IV disease until death
from any cause and was estimated using the Kaplan-Meier
method with corresponding 2-sided 95% confidence intervals
(CIs). OS between subgroups was compared using log-rank
tests for categorical variables. Patients alive or lost to follow-up
were right censored at the time of the last registered contact.
Time to next treatment was defined as time from start of sys-
temic treatment to start of a new treatment or death from any
cause. Second-line treatment and death before second-line
treatment were considered as competing risks; their proba-
bilities were calculated by cumulative incidence curves. A
second pair of cumulative incidence curves was calculated from
start of second-line treatment to third-line treatment and death
before third-line treatment.

Univariable and multivariable Cox proportional-hazards
models were used to assess the association of prognostic factors
with OS. OS was artificially censored at 24 months. The pro-
portional-hazards assumption was tested with the scaled Schoen-
feld residuals. Prognostic factors assessed were age at diagnosis,
baseline Eastern Cooperative Oncology Group (ECOG) perform-
ance status, baseline lactate dehydrogenase (LDH) levels, distant
metastasis, brain metastasis, and liver metastasis. We made age
binary as we observed a nonlinear effect of age, starting at age
175 years. As the proportional-hazards assumption was violated
for brain metastases, LDH, and BRAFY®%-mutation status, we
fitted different effects of these variables in the model in the periods
between 0 and 10 months and between 10 and 24 months to
investigate the association between BRAF mutation status and OS,
adjusting for other risk factors.

Multivariable cause-specific Cox proportional-hazards
models with the same predictors were used to estimate the
association of prognostic factors with second-line treatment and
death without next treatment. Statistical software used was
R (version 3.5.2; packages car, tidyverse, survival, survminer).

RESULTS

Between January 1, 2016 and December 31, 2017, a total of
1495 patients with unresectable stage IIIC or IV melanoma were
registered in the DMTR. In total, 642 patients had no BRAFV60
mutation (Fig. 1). When compared with the BRAFY*®-mutant
patients, BRAFY%® wild-type patients were older, had fewer
organ sites with metastases, less brain metastases, and had a lower
disease substage (Table 1).

Systemic treatment of BRAFY®® wild-type patients differed
from BRAFY*-mutant patients. Of BRAFV®% wild-type patients
75.1% received anti-PD-1, 16.0% received ipilimumab plus
nivolumab, 2.1% received ipilimumab, and 0.4% received che-
motherapy as the first-line systemic treatment. Of all BRAFY0%0-
mutant patients, 46.5% received BRAF/MEK inhibitors, 31.6%
received anti-PD-1, 8.7% received ipilimumab plus nivolumab,
1.8% received ipilimumab, and 5.4% received BRAF inhibitors as
first-line systemic treatment. Of the BRAFY® wild-type patients,
80.8% did not receive a second-line systemic treatment versus
47.1% in the BRAFV®®_mutant group. Of BRAFY*® wild-type
patients 3.7% received third-line systemic treatment versus 25.4%
in the BRAFY®®_mutant group (Supplement 1, Supplemental
Digital Content 1, http:/links.Iww.com/AJCO/A360, Figs. 2A, B).
Patient and tumor characteristics during the first-line treatment are
shown in Supplement 2 (Supplemental Digital Content 1, http://
links.lww.com/AJCO/A360). Patient characteristics of BRAFY6%
wild-type patients who received no systemic treatment or local

84 | www.amijclinicaloncology.com

TABLE 1. Baseline Characteristics of BRAFY690 Wild-type Versus
BRAFV600.mutant Patients

n (%)
BRAFVY6%° BRAFVY¢?
Wild-type Mutant P
N 642 853
Age, median (range) (y) 69 (21-92) 62 (19-96) <0.001
Age categories (y)
<75 462 (72.0) 730 (85.6) <0.001
>75 180 (28.0) 123 (14.4)
Sex
Male 400 (62.3) 486 (57.0) 0.043
Female 242 (37.7) 367 (43.0)
ECOG performance status
0-1 473 (73.7) 603 (70.7) 0.336
>2 85 (13.2) 127 (14.9)
Missing 84 (13.1) 123 (14.4)
Stage
Unresectable Illc 57 (8.9) 54 (6.3) 0.004
IV-Mla 59 (9.2) 67 (7.9)
IV-M1b 103 (16.1) 94 (11.0)
IV-Mlc 267 (41.7) 363 (42.7)
IV-M1d 155 (24.1) 273 (32.1)
LDH (U/L)
Normal 373 (58.3) 478 (56.4) 0.272
250-500 169 (26.4) 236 (27.9)
> 500 61 (9.5) 103 (12.2)
Missing 37 (5.8) 30 (3.5)
Brain metastases
No 474 (75.4) 568 (67.5) 0.004
Yes, asymptomatic 44 ( 7.0) 89 (10.6)
Yes, symptomatic 111 (17.6) 184 (21.9)
Liver metastases
No 472 (74.2) 601 (71.3) 0.235
Yes 164 (25.8) 242 (28.7)
No. organ sites
0-2 357 (55.7) 400 (47.0) 0.001
>3 284 (44.3) 451 (53.0)
NRAS-mutation status
Wild-type 231 (36.0) 646 (75.7) <0.001
Mutant 345 (53.7) 15 (1.8)
Unknown 66 (10.3) 192 (22.5)

Missing data of <2.5% are not shown.
ECOG indicates Eastern Cooperative Oncology Group; LDH, lactate
dehydrogenase.

therapy only are shown in Supplement 3 (Supplemental Digital
Content 1, http:/links.lww.com/AJCO/A360).

Median OS was not significantly different between BRAFY6%
wild-type and BRAFY®-mutant patients, 15.2 months (95% CI:
13.2-19.2) versus 20.6 months (95% CI: 18.3-25.0). However,
survival rates at 6 and 12 months were significantly lower for
BRAFY wild-type patients compared with BRAFY*®-mutant
patients, 72.0% (95% CI: 68.6-75.6) versus 83.4% (95% CI: 80.9-
85.9) and 56.0% (95% CI. 52.2-60.0) versus 65.7% (95% CI: 62.6-
69.0), respectively (Fig. 3A). Twenty-four-month survival was not
significantly different between both groups, 41.1% (95% CI:
37.2-45.3) versus 47.0% (95% CI: 43.6-60.6), respectively. When
analyzing patients with stage [V-Mlc/d disease separately, 6- and
12-month survival rates of BRAFY®® wild-type patients were also
significantly lower as compared with BRAFY®®-mutant patients
(62.6%, 95% CI: 58.2-67.5 vs. 79.8%, 95% CI: 76.8-83.0 and
46.3%, 95% CL. 41.8-51.4 vs. 58.3%, 95% CI: 54.6-62.3, respec-
tively). Similar to the survival rates of all patients at 24 months,
survival of BRAFV®® wild-type patients with stage TV-Mlc/d

Copyright © 2020 Wolters Kluwer Health, Inc. All rights reserved.
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disease was not significantly different when compared with
BRAFY*Y_mutant patients, 32.6% (95% CL: 28.2-37.7) versus
38.7% (95% CI. 34.9-42.8) (Fig. 3B). Kaplan-Meier curves of
stages [V-Mla/b, IV-Mlc, and M1d are shown in Supplement 4
(Supplemental Digital Content 1, http:/links.lww.com/AJCO/
A360), Supplements 5 and 6 (Supplemental Digital Content 1,
http:/links.lww.com/AJCO/A360). Kaplan-Meier curves of pro-
pensity score—matched cohorts are shown in Supplement 7 (Sup-
plemental Digital Content 1, http:/links.Iww.com/AJCO/A360).

In the multivariable Cox regression of all patients, an age of
75 years and above, an ECOG performance status of >2, liver

Copyright © 2020 Wolters Kluwer Health, Inc. All rights reserved.

metastases, and a number of organ sites >3 were negatively
associated with OS (Table 2). In the first 10 months, BRAFY0%
wild-type patients had twice the hazard compared with
BRAFY%_mutant-type patients (hazard ratio [HR]=2.00, 95%
CIL: 1.62-2.46). After 10 months, there was no significant differ-
ence between mutant and wild-type patients (HR =1.05, 95% CI:
0.81-1.35). HRs of elevated LDH (LDH 1xupper limit of normal:
HR=1.76, 95% CI: 1.39-2.23 and > 2xupper limit of normal:
HR =3.79, 95% CI: 2.83-5.05) and brain metastases (asympto-
matic brain metastases: HR=144, 95% CIL. 1.03-1.99,
symptomatic brain metastases: HR 3.05, 95% CI: 2.44-3.86) were
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Copyright © 2020 Wolters Kluwer Health, Inc. All rights reserved.


http://links.lww.com/AJCO/A360
http://links.lww.com/AJCO/A360
http://links.lww.com/AJCO/A360
http://links.lww.com/AJCO/A360

van Breeschoten et al

American Journal of Clinical Oncology ¢ Volume 44, Number 2, February 2021

A BRAFVGOO Wild-type == Mutant
100% T
75% 1
2
E
®
S
s L e o
© i "
2 - -
2 ! !
> ' i
n ! 4
25% 4 : '
p=0.0014
0% . . . — .
4 8 12 16 20 24
Time in months
Number at risk
3
§ 642 504 420 349 290 211 155
[T
é 852 778 638 554 466 357 257
o I T T T T T T
0 4 8 12 16 20 24
Time in months
B BRAFVSOO Mutant Wild-type
100% =y
75% 1
=
E
®
Q
[
a L R e s O ;
© : ~- §
2 : :
> ' '
»n : :
25% A ' :
0%2%57558m
0% T T T T T T
0 4 8 12 16 20 24
Time in months
Number at risk
o
o
%_ 636 568 441 366 303 221 150
é 422 295 233 190 165 112 80
o } T T T T T T
0 4 8 12 16 20 24

Time in months

FIGURE 3. Kaplan-Meier estimates of OS of all melanoma (A) and stage IV-M1c/d (B) patients diagnosed between 2016 and 2017,
stratified according to BRAFV69° mutation status. Confidence interval is displayed by the shadow of both curves.

significantly different from normal LDH levels and no brain
metastases during the first 10 months.

To assess the probability of switching to second-line
treatment and the risk of death before switching we assessed
the cumulative incidences (Fig. 4A). Cumulative incidence of
second-line treatment at 12 months was significantly lower
for BRAFY®® wild-type patients when compared with
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BRAFY%%_mutant patients, 19.1% (95% CI: 15.9-22.8) ver-
sus 50.4% (95% CI:. 47.0-54.0), respectively. Cumulative
incidence of death without next treatment at 12 months was
higher for wild-type patients, 31.8% (95% CI: 28.0-36.1)
versus 18.2% (95% CI: 15.9-21.1) (Fig. 4A). At 6 and
24 months, we observed the same differences in cumulative
incidence.
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TABLE 2. Multivariable Cox Regression Analysis of Overall Survival Including All Patients (BRAFY6%° Mutant and BRAFV6%0 Wild-type)

Multivariable (0-10 mo)

Multivariable (10-24 mo)

N HR 95% CI P HR 95% CI P

Age (y)

<75 964 1 1

>75 238 1.66 1.38-2.01 <0.001 1.66 1.38-2.01 <0.001
Sex

Female 486 1 1

Male 716 1.01 0.87-1.19 0.859 1.01 0.87-1.19 0.859
ECOG performance status

0-1 1008 1 1

>2 194 2.60 2.14-3.16 <0.001 2.60 2.14-3.16 <0.001
LDH (U/L)

Normal 722 1 1

250-500 347 1.76 1.39-2.23 <0.001 0.83 0.63-1.11 0.195

> 500 133 3.79 2.83-5.05 <0.001 1.33 0.79-2.23 0.291
Brain metastases

No 863 1 1

Yes, asymptomatic 112 1.44 1.03-1.99 <0.05 1.16 0.76-1.79 0.499

Yes, symptomatic 227 3.05 2.44-3.86 <0.001 1.37 0.97-1.93 0.071
Liver metastases

No 864 1 1

Yes 338 1.35 1.12-1.63 <0.01 1.35 1.12-1.63 <0.01
No. organ sites

0-2 625 1 1

>3 577 1.46 1.21-1.75 <0.001 1.46 1.21-1.75 <0.001
BRAFY%% mutation

Mutant 688 1 1

Wild-type 514 2.00 1.62-2.46 <0.001 1.05 0.81-1.35 0.728

HRs of age, sex, ECOG performance status, liver metastases, and number of organ sites are equal in both intervals as they did not violate the proportional-hazards

assumption.

CI indicates confidence interval; ECOG, Eastern Cooperative Oncology Group; HR, hazard ratio; LDH, lactate dehydrogenase.

The cause-specific hazards multivariable Cox-regression
analysis for BRAFY9® wild-type patients showed that patients
with LDH levels of 250 to S00U/L and patients with liver
metastases had lower hazards of receiving second-line treatment
(Supplement 8, Supplemental Digital Content 1, http:/links.lww.
com/AJCO/A360). The cause-specific hazards multivariable Cox-
regression analysis for BRAFY*%_mutant patients showed that age
75 years and above had a lower hazard of receiving second-line
treatment (Supplement 9, Supplemental Digital Content 1, http://
links.Iww.com/AJCO/A360). An age of 75 years and above,
ECOG performance status > 2, elevated LDH, symptomatic brain
metastases, and the number of organ sites >3 all had higher
hazards for death without next treatment in both BRAFY6% wild-
type and BRAFY®®_mutant patients. The results of the cumulative
incidence of third-line treatment show similar results (Fig. 4B).

DISCUSSION

Our data suggest that patients without a BRAFY®% mutation
have twice the hazard of death within the first 10 months when
compared with BRAFY*®-mutant patients. This is the first study
to describe such an effect. Special emphasis is given to stage IV-
Mic/d patients, as a proportion of this stage with poor prognostic
characteristics is not included in clinical trials. In our cohort, stage
IV-Mlc/d wild-type patients have significantly lower survival
during the first 12 months since diagnosis when compared with
IV-Mlc/d BRAFY®®.mutant patients. However, the survival
advantage of BRAFY®®_mutant patients versus BRAFY® wild-
type patients diminishes and is no longer significant at 24 months.

This report describes the treatment and outcomes of BRAFY6%
wild-type patients with advanced melanoma in a population-based

Copyright © 2020 Wolters Kluwer Health, Inc. All rights reserved.

setting. In contrast to registries where patients with poor prognostic
factors such as brain metastases and poor performance status are
included, these patients have mostly been excluded from clinical
trials. The use of national registrations provides complementary
insight into the clinical outcomes of these patients.

Patients in this study were older and had stage IV-Mlc/d
more often when compared with the randomized clinical trials of
Ascierto et al'® and Robert et al.3 This finding emphasizes that the
population treated in randomized controlled trials (RCTs) does not
match the ‘real-world’ population and as a result, clinical out-
comes are different as well. When we compare our results from
the real world to the RCT of Ascierto and colleagues we find a
difference in 1-year survival rate of 15% (71% vs. 56%). This
RCT of Ascierto and colleagues randomized treatment-naive
BRAFY% wild-type patients to either nivolumab or dacarbazine.
The large difference in survival between both studies is most likely
caused by the fact that in the present study patients with ECOG
>2 and brain metastases were included as well.

Overall, fewer treatment options are available for BRAFY600
wild-type patients, which is illustrated by the fact that 46.7% of
patients did not receive any second-line treatment before death.
BRAFV® wild-type patients have a lower probability of receiving
a second-line treatment (19% vs. 50%) and inversely have a higher
probability of dying during first-line treatment or before second-
line treatment (32% vs. 18%). We used competing risks analysis to
investigate whether the difference in OS between BRAFYO® wild-
type and BRAFV®-mutant patients was caused by availability of
fewer systemic treatment options.

BRAFY% wild-type stage IV-Mlc/d patients have sig-
nificantly lower median OS than BRAFY*®-mutant patients, pos-
sibly because their only systemic treatment option with proven
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FIGURE 4. Competing risk analysis of first-line (A) and second-line (B) BRAFV690 wild-type versus BRAFV690-mutant patients.

survival benefit is immunotherapy. Previous clinical phase II
studies have shown that pembrolizumab and ipilimumab have
response rates of 20% to 25% in patients with stable brain
metastases.!”-'® In contrast, BRAF/MEK combination therapy of
dabrafenib+trametinib has a relatively high response rate of +60%
in patients with brain metastases, but responses are generally short
lived.! This probably explains why in patients with brain meta-
stases, we see a survival advantage for BRAFY®®-mutant patients
during the first 10 months. A study using a combination of ipili-
mumab and nivolumab shows promising results for patients with
brain metastases with relatively long-lasting responses of ~50%.2°
The current study included only 82 BRAFY%® wild-type patients,
treated with first-line ipilimumab plus nivolumab and 8 wild-type
patients treated with second-line ipilimumab plus nivolumab.
Additional patients are needed to assess clinical outcomes of
BRAFY wild-type versus BRAFY®®-mutant patients with brain
metastases treated with ipilimumab plus nivolumab in real-world
practice.

The results of the multivariable Cox-regression analysis
for OS confirm previous data on prognostic factors associated
with 08222 In the cause-specific Cox regression for
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BRAFY%_mutant patients, we found that patients age 75 years
and above were less likely to receive second-line treatment
(HR: 0.58, P=0.004) than patients below 75 years. This is in
line with expectations of not exposing the elderly with
advanced melanoma to many lines of systemic treatment.

We observed a low percentage of patients treated with
ipilimumab plus nivolumab in BRAFY®% wild-type (16%) and
BRAFY®_mutant (8%) patients in the analyzed period. Pos-
sibly this is caused by the introduction of this combination in
the end of 2016. Regional differences in the Netherlands might
have existed as combination therapy was not equally imple-
mented throughout the country around this period. In current
practice, the proportion of patients treated with ipilimumab plus
nivolumab in the Netherlands is larger. Because the efficacy of
ipilimumab plus nivolumab is relatively low in patients with
poor performance, high LDH, and symptomatic brain meta-
stases, we think that the observed survival difference between
BRAFV_mutated and wild-type patients will persist.

There are limitations to our study. This study uses
observational data from the DMTR. Since the start of this
registry in 2013, data managers have been trained and an online
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registration platform warns the data managers for inconsistent
or missing values. As a second step, the registered data is
checked and approved by medical oncologists. We therefore
argue that data are of high quality. This study did not allow us
to compare clinical outcomes of first-line anti-PD-1 in
BRAFV%% wild-type patients versus BRAFY*-mutant patients
due to the observational nature of this study. In the Netherlands
fit BRAFV9-mutant patients were treated with checkpoint
inhibitors, whereas BRAFY%°-mutant patients in poor con-
dition received first-line BRAF/MEK inhibitors, we would
introduce confounding by indication.

This is the first report that uses real-world and population-
based data describing the treatment of BRAFV®Y wild-type
advanced melanoma patients. Although OS of metastatic melanoma
has greatly improved due to the introduction of targeted therapy and
immunotherapy over the last decade, there is still progress to be
made. Especially for BRAFY®® wild-type patients, treatment
options are limited. The presented results suggest that due to the
limited treatment options available, advanced BRAFY® wild-type
melanoma patients are less likely to survive the first 10 months after
diagnosis compared with BRAFYS®_mutant patients.
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