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ABSTRACT

Background: Randomised trials recently showed that sequencing of first-line (1 L) immune checkpoint inhibitor
(ICD and second-line (2L) BRAF-MEK-inhibitor (BRAF/MEKi) combination therapy provides better clinical
outcomes in BRAFVéoo-mutated, irresectable/metastatic melanoma than the inverse sequence. However, efficacy
benchmark data for 2 L BRAF/MEKi are limited as the combination was developed for 1L use, lacking estimates
for the impact of prior ICI.

Methods: This retrospectively study analysed 2343 patients from the EUMelaReg registry with BRAF"*%-mutated
melanoma who received BRAF/MEKi either as 2 L after failing 1 L ICI (n = 654) or as 1L treatment (n = 1689).
Patients with prior adjuvant ICI or BRAF/MEKi were excluded. Prognostic imbalances between the two groups
were adjusted using 1:1 inverse propensity score matching. Key efficacy outcomes included overall survival (0OS),
progression-free survival (PFS), overall response rate (ORR), and time on treatment (TOT).

Results: Patients in the 2 L cohort achieved outcomes from start of treatment at least equivalent to the matched
1L BRAF/MEKi cohort. Kaplan-Meier estimates demonstrated longer median PFS (8.4 vs 7.7 months; p=0.01)
and longer median TOT (7.8 vs 6.2 months; p = 0.002) for patients treated with 2 L. BRAF/MEKi compared to 1 L.
Median OS from start of 2L (17.2 months) or 1L (16.0 months) BRAF/MEKi was similar (p =0.73) despite
inherent bias from differing index dates. ORR among both groups (56.4 % vs 53.5 %; p = 0.32) was equal.
Conclusion: This study further supports the recommended sequencing of ICI as 1 L and BRAF/MEKi as 2 L therapy
for patients with BRAF"%%_mutated melanoma. It shows that prior failure of ICI does not compromise the efficacy

of BRAF/MEKi treatment.

1. Introduction

Approximately 50 % of cutaneous melanomas present mutations of
the BRAF gene [1,2]. Due to their high incidence, BRAFV%% mutations
became a promising target for systemic anti-cancer therapy in stage III
or IV melanoma. Although studies initially did not reveal a worse
outcome for BRAF-mutated melanoma [2-4], a systematic review found
an association among the presence of such mutations and shorter overall
survival (OS) compared to BRAF wild-type melanoma [5].

Since 2010, the fate of patients with irresectable or metastatic BRAF-
mutated melanoma was much improved by novel therapies targeting the
mitogen-activated protein kinase (MAPK) pathway with BRAF and MEK
as downstream signalling targets. The combinations of vemurafenib and
cobimetinib [6], dabrafenib and trametinib [7,8] and later on encor-
afenib and binimetinib [9] emerged as frontline therapy standard with
extended follow-up confirming their long-term clinical benefit [10-12].
Of note, the rapid onset of responses and unprecedented overall
response rates (ORR) particularly helped to improve outcomes in
BRAF-mutated patients with rapidly evolving or symptomatic metastatic
disease.

In parallel, immune checkpoint inhibitors (ICI) acting on the PD-(L)1
axis, alone or in combination with anti-CTLA-4 or anti-LAG3 directed
antibodies, have demonstrated significant clinical activity in metastatic
melanomas, independently from patients’ mutational status [1,13]. Due
to previously unachieved survival rates, combined ICI therapy was
rapidly established as standard-of-care in BRAF wild-type melanoma,
with comparable efficacy observed in BRAF-mutated melanoma [14].

The frequent acquisition of resistance to BRAF/MEK inhibitor
(BRAF/MEKIi) combination therapy raised the question of the adequate
frontline and the best use of BRAF/MEKi therapy. In absence of head-to-
head comparisons, indirect treatment comparisons attempted to inform
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on the most active regimen for first-line (1 L) therapy in advanced,
BRAF-mutated melanoma [15-17]. Then two randomised-controlled
trials investigated the best sequencing approach for BRAF/MEKi and
ICI therapy [18-20]. Both trials, SECOMBIT and DREAMSeq, demon-
strated higher 2-year OS rates for upfront ICI therapy followed by
BRAF/MEKi therapy after clinical progression, compared to the inverse
sequence.

Since, clinical practice guidelines recommend for BRA -mutated,
advanced melanoma to use ICI therapy as upfront therapy of choice,
exempting some well-defined clinical situations [21-23]. While the
clinical evidence for the BRAF/MEKIi therapies had been established for
frontline use in advanced melanoma, data however remain quite limited
regarding their efficacy for second-line (2 L), post-ICI use.

We hence initiated a retrospective, non-interventional registry study
collecting and analysing data from the European Melanoma Registry
(EUMelaReg) to describe the efficiency of 2L BRAF/MEKi therapy
following progression after upfront, anti-PD-1 inhibitor-based ICI ther-
apy in a real-world setting.
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2. Methods
2.1. Study design and patient selection

This retrospective study analysed data on patients selected from the
EUMelaReg (www.eumelareg.org) database with cutaneous melanoma
or melanoma of unknown primary (MUP). Patients eligible for inclusion
were BRAFV%_mutation positive and had advanced, non-resectable
stage III/IV disease according to the American Joint Committee on
Cancer’s 8th edition for melanoma staging (AJCC v8) [24]. Patients
were either treated with BRAF/MEXKi after failure of 1 L therapy with ICI
— anti-PD-1 directed monotherapy or anti-PD-1/CTLA-4 directed com-
bined immunotherapy — or with 1 L. BRAF/MEKi. Treatment with these
regimens was done in accordance with medicinal products’ respective
Summary of Product Characteristics (SmPC) or, for centres outside the
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European Union, in line with applicable prescription information inside
their authorised labels and indication. All patients eligible for inclusion
must have had a documented follow-up time of at least 12 months
calculated from the start date of the indexed treatment, i.e. begin of
BRAF/MEKIi therapy for either 2L or for 1L use. Patients with inade-
quate information on stage and baseline characteristics were excluded
from inclusion as well as any patients who had received either BRAF/-
MEKi or ICI therapy for adjuvant treatment. Case documentation in the
registry and informed consent procedures had been done according to
applicable national laws for such registry studies.

Assessment of OS from start of 2L BRAF/MEKi treatment was the
primary study objective. Secondary objectives included the assessment
of OS, progression-free survival (PFS), overall response rate (ORR) and
time-on-treatment (TOT) for 1 L compared to 2 L BRAF/MEKi therapy.
The description of demographic and clinical characteristics for both
cohorts constituted another secondary objective. Exploratory objectives
included correlation analyses of factors which might impact on out-
comes of patients receiving 2 L. BRAF/MEKi therapy.

2.2. Statistical considerations and analysis

Time-to-event variables were defined as the period from the start of
the respective BRAF/MEKi treatment (1L or 2L) until death for any
cause (for OS), death for any cause or disease progression before a new
therapy line began (for PES), or the best overall response (BOR) ach-
ieved prior to it. In case events had not yet occurred, OS, PFS and TOT
were censored at the last date, the patient was known to be alive.
Complete response (CR), partial response (PR), stable disease (SD) and
progressive disease (PD) were assessed in line with established criteria/
definitions [25].

The study intended to analyze data from at least 500 patients who
received 2 L. BRAF/MEKi therapy after failure of frontline ICI therapy (i.
e. targeted therapy 2 L set, TT2) and as a benchmark for comparison 500
patients who received 1 L BRAF/MEKi therapy (i.e. targeted therapy 1 L
set, TT1). The TT2 cohort also formed the basis for covariate-based
matching to provide an identical-in-size cohort for comparisons of
effectiveness across both treatment settings. The optimal matching al-
gorithm used inverse propensity score matching (IPSW) accounting for
prognostic factors like sex, age, Eastern Cooperative Oncology Group
performance status (ECOG-PS), lactate dehydrogenase (LDH) status,
AJCC v8 substage, melanoma type, number of metastatic sites and
Charlson comorbidity index (CCI) score to address anticipated baseline
imbalances and eliminate selection bias. For statistical analyses, SAS
statistical software (version 9.4 or higher) and R Statistical Software 4.3
were used.

We used descriptive statistics to summarize cohort characteristics at
baseline. Survival plots and estimate median time in months with 95 %
confidence intervals (CI) and event rates with 95% CI applied the
Kaplan-Meier method to analyze time-to-event variables like OS, PFS or
TOT; p-Values were derived by Log-Rank-statistics. For regression ana-
lyses, the models assessed the influence of covariates of interest on the
primary outcome variable, applying univariable and multivariable lo-
gistic regression analysis. The primary endpoint OS was assessed in an
univariable and multivariable Cox regression analysis.

For multivariable regression analyses, a stepwise backward selection
was performed, starting with a full model, and using an entry level of
p=0.2 and a stay level of p=0.1 for covariates to enter the variable
selection and to stay in the model in each step of the process, respec-
tively. All covariates remaining at the end of the selection process were
used for multivariate regression.

3. Results
Between October 2024 and February 2025, we extracted cases from

the EUMelaReg, identifying 654 patients with 2 L. BRAF/MEKi therapy
following prior frontline ICI therapy and 1689 patients who received 1 L
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BRAF/MEKi therapy, all fulfilling the inclusion and exclusion criteria
(for CONSORT diagram, see Suppl. Figure S1).

The demographics and clinical characteristics of the 2L and of the
unmatched 1 L cohort are displayed in Table 1 (left and middle column).
Reported p-values indicate line-specific imbalances among both cohorts:
the 2L cohort comprised a higher proportion of patients with stage IV
Mlc or M1d disease, > 3 sites of metastases or elevated LDH. After
covariate-based matching, baseline characteristics were more
adequately balanced (Table 1, right column).

Kaplan-Meier curves for PFS demonstrated better outcomes for
BRAF/MEKi therapy when used after ICI therapy. Median PFS was 8.4
months (95 % CI 7.8-9.8); for the 1 L. BRAF/MEKIi control, medians were
significantly lower for both, the unmatched and the matched cohort
(Fig. 1A and C). Median OS tended, for 2 L. BRAF/MEKI, to be at least
equivalent with 17.2 months (95 % CI 14.8-19.4). For the unmatched
and matched 1L cohorts, medians (95% CI) were 16.7 months
(15.3-18.3) respectively 16.0 months (13.2-19.2) despite earlier setoff
of the index date, beginning at start of 1 L BRAF-MEKIi therapy control
cohorts (Fig. 1B and D).

Outcomes of sensitivity analysis for OS - i.e., multivariate Cox
regression with sub-stratification for hazard ratio — are provided in
Suppl. Table S1. The analysis did not allow to discriminate any of the
presumed confounders except significance (p < 0.05) found for age
(<70 years) and ECOG-PS of 1.

Focused sensitivity analyses for OS are provided for the matched
cohorts comparison. The respective Cox regression analysis — displayed
as a Forest plot (Fig. 2) — shows that only for patients with an ECOG-PS
> 2, elevated LDH, a high CCI score, or for patients > 70 years 2 L
therapy results tended to be worse than in treatment-naive patients. Of
note, neither the presence of brain metastases (M1d) or visceral me-
tastases (M1c) nor a very high number of metastatic sites were associ-
ated with a worse outcome in 2 L. BRAF/MEKi therapy.

Landmark PFS rates at 6- months, 12-months and 24-months were
61.8% (95% CI 57.9-65.4), 39.9% (36.1-43.7) and 25.9%
(22.4-29.5) for 2 L. BRAF/MEKi therapy. Respective OS landmark rates
were 78.6 % (95 % CI 38.2-43.1), 60.8 % (75.3-81.6) and 42.2 %
(44.2-52.1) (Table 2). PFS rates at 24 months did not reach 20 % for
both, the unmatched and matched 1 L control; in terms of OS, their 2-
year rates similarly remained with 40.7 % and 39.5 % below the 2 L
rates too (Table 2).

2 L use of BRAF/MEKi resulted in an ORR of 56 % and a DCR of
73 %, hence demonstrating equal efficacy compared to use in treatment-
naive advanced melanoma (Table 2). Median TOT for BRAF/MEKi when
used as 2 L therapy was with 7.8 months (95 % CI 6.6-8.6) significantly
longer than for use as 1 L therapy (Suppl. Figure S2). Medians were 6.1
months (95 % CI 6.3-6.9) and 6.2 months (5.8-6.9) for the unmatched
and matched controls; the respective p-values for comparison were
0.003 and 0.002 (Table 2).

The analysis of follow-up times (Suppl. Table S2) between investi-
gational and control cohorts (prior and post matching) indicated an
average 25 % longer median follow-up time for the 1 L BRAF/MEKi
control cohort; median (95 % CI) follow-up was 39.6 months
(32.8-44.1) for the BRAF/MEKi 2 L cohort and 48.5 months (44.9-50.9)
and 49.3 months (43.2-53.2) for the unmatched respectively matched
BRAF/MEKi 1 L control cohorts.

Further insights into the efficiency of 2 L BRAF/MEKi therapy were
gained when exploratorily stratifying this primary analysis cohort ac-
cording to the BOR observed during precedent 1 L ICI therapy. Fig. 3
demonstrates that patients who achieved a response to prior ICI therapy
had significantly better outcomes for subsequent BRAF/MEKi therapy.
Median PFS was 10.2 months (95 %CI 8.4-17.4) in the 112 patients who
had responded to prior ICI therapy. 66.9 % of these responders achieved
a partial or complete response with 2 L. BRAF/MEKi; the DCR rate was
79.5 %; the 472 non-responders to frontline ICI therapy achieved an
ORR of 54.4 % only (p = 0.02) (Suppl. Table S3). Median follow-up was
31.8 and 43.5 months for 1L responders and non-responders,
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Table 1 Table 1 (continued)
Demographics and clinical characteristics for 2 L and unmatched/matched 1L 11 BRAF/ P 2LBRAF/ P- 1L BRAF/
cohort. MEKi value MEKi value MEKi
1L BRAF/ P- 2L BRAF/ P- 1L BRAF/ (unmatched (primary (matched
MEKi value  MEKi value  MEKi control) cohort) control)
(unmatched (primary (matched (N=1689) (N =654) (N =654)
control) cohort) control) >5 147 (8.7 %) 61 (9.3 %) 48 (7.3%)
(N =1689) (N=0654) (N =654) Unknown/ 262 (15.5 %) 115 107
Sex 0.35 0.74 Missing (17.6 %) (16.4 %)
Male 1018 (60.3 %) 380 373 AJCC stage 0.003 0.62
(58.1%) (57.0%) Stage [II-NR 102 (6.0 %) 17 (2.6 %) 16 (2.4 %)
Female 671 (39.7 %) 274 281 Stage IV - Mla 209 (12.4 %) 74 59 (9.0 %)
(41.9%) (43.0%) (11.3%)
Age (years) 0.93 0.87 StageIV-M1b 208 (12.3%) 68 61 (9.3%)
Mean (SD) 61.4 (14.3) 61.4 (14.3) 61.4 (14.2) (10.4 %)
Median [Min,  62.0 [19, 95] 62.5 [17, 61.0 [19, StageIV-Mlc 675 (40.0 %) 275 290
Max] 95] 94] (42.1 %) (44.3 %)
Age 0.62 0.72 StageIV-MI1d 495 (29.3 %) 220 228
< 70 years 1152 (68.2 %) 439 446 (33.6 %) (34.9%)
(67.1%) (68.2 %) No. of ) 0.001 0.38
>70 years 537 (31.8%) 215 208 metastatic
(32.9%) (31.8%) sites
Adjuvant 0.31 0.48 1 445 (26.4 %) 139 119
treatment (21.3%) (18.2%)
Yes 155 (9.2 %) 69 78 (11.9 %) 2 454 (26.9 %) 153 157
(10.5 %) (23.4 %) (24.0%)
No 1534 (90.8 %) 585 576 23 790 (46.8 %) 362 378
(89.5 %) (88.1%) (55.4 %) (57.8 %)
Type of 1.00 Brain 0.05 0.68
adjuvant metastases
treatment Yes 495 (29.3 %) 220 228
anti-CTLA-4 6 (0.4 %) 2 (0.3%) 4 (0.6 %) (33.6 %) (34.9%)
Other 151 (8.9%) 68 76 (11.6 %) No 1194 (70.7 %) 434 426
(10.4 %) (66.4 %) (65.1 %)
M:lanoma 0.46 0.16 N, number of patients; 1 L/2L, first/second line; MUP, melanoma of unknown
ype — - . .
Cutaneous 1403 (83.1%) 552 532 primary; ECOG, Eastern Coop‘er‘atlv.e Oncology Group., LDH, ‘Lactate d(.ehydro
(84.4%) (81.3%) genase; CCI, Charlson comorbidity index; stage, American Joint Committee on
MUP 286 (16.9 %) 102 122 Cancer 8th version; NR, non-resectable.
(15.6 %) (18.7 %)
BRAFt » 0.005 0.33 respectively (p = 0.33).
mutation P . .
type An ad hoc analysis investigated the impact of the type of 1 L ICI
V600D 36 (2.1 %) 1(0.2%) 6 (0.9 %) failure on outcomes of 2 L BRAF/MEKi therapy. Suppl. Figure 3 in-
positive dicates that patients experiencing a PD whilst still on ICI therapy tended
V600E 1067 (63.2 %) 442 441 to have a, although not statically significant, shorter median PFS and OS
positive (67.6 %) (67.4 %) : :
V600K 141 (8.4 %) 63 (9.6 %) 56 (8.6 %) (8.3 and 15.8' months), compared to patients with PD after end of ICI
positive therapy (median for PFS 9.7 months, for OS 24.6 months).
V600R 11 (0.7 %) 4 (0.6 %) 3(0.5%)
positive 4. Discussion
Other 76 (4.5%) 23 (3.5%) 16 (2.4 %)
mutation . . . .
Positive, 358 (21.2%) 121 132 Seconfi-lme BR{\F/MEKl therapy used é.lftel‘ failure ofvg)gntlme ICI
unknown (18.5%) (20.2 %) therapy is an efficacious treatment option for BRAF'®““-mutated,
variant advanced melanoma. With a median OS of 17.2 months (14.8-19.4)
ECOG 0.76 0.84 from start of BRAF/MEKi therapy and a 2-year survival rate of 42.2 %
0 742 (43.9%) 292 282 . ;
(44.7%) 43.1%) (38.2-46.2), su.rvwal equalled \fv1th outcor-nes. of the parallelly assessed
1 503 (29.8 %) 181 196 1 L BRAF/MEKi treatment despite the earlier index date for that control
(27.7 %) (30.0 %) cohort (Table 2). In terms of PFS and ORR, the outcome of BRAF/MEKi
>2 250 (14.8 %) 100 97 (14.8 %) 2 L therapy in this real-world study was moderately better than for
o, (15.3%) comparable patients receiving BRAF/MEKIi therapy upfront. We hence
Missing/ 194 (11.5%) 81 79 (12.1 %) . .
U conclude that the previous use of anti-PD-1-based ICI therapy does not
nknown (12.4%) : o R R .
LDH 0.13 0.41 affect patients’ susceptibility to provide meaningful clinical responses to
Normal 686 (40.6 %) 261 239 subsequent targeted therapy. The overall outcome for median OS me-
(39.9%) (36.5%) dians after 2 L. BRAF/MEKi was slightly better, with differences of 1.2
0,
Elevated 767 (45.4%) (nggu/) ‘?542340/) months and 0.7 months respectively among the matching cohorts
.9 % 4% .
Missing 236 (14.0 %) 73 72 (11.0 %) (Fig. 1).
11.2%) Compared with pivotal phase III trials, which were all conducted in
CCI score 0.25 0.41 1 L, the outcome of our study was less favourable for both the 1 Land 2 L
£2 835 (49.4%) ?f:oo/) (3:8980/) treatments. The CoBRIM, COMBI-d, COMBI-v and COLUMBUS trials
8 0 . 0. 0, 0, 0, 0, . _
34 445 (26.3%) 184 180 reve'flled ORBS of 67 %, 68 %, 64 % and 64 %, respectively. The ac
(28.1%) (27.5%) cording median PFS was 12.6, 11.0, 12.1, and 14.9 months, and the

median OS 22.5, 32.7, 26.1, and 33.6 months, respectively [6,8,9,26].
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A) PFS —unmatched
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Fig. 1. Kaplan-Meier curves of PFS (left side) and OS (right side) for BRAF/MEKi second-line treatment (yellow lines). Comparisons with the unmatched (Panels A
and B) and matched (Panels C and D) first-line BRAF/MEKIi cohorts (blue lines) show significantly longer median PFS for second-line use. PFS, progression-free
survival; OS, overall survival; BRAF/MEKi, BRAF/MEK inhibitor therapy; CI, confidence interval.

This typically reflects the selection effect of clinical trial exclusion
criteria, such as unfavourable prognostically factors like brain metas-
tases, impaired performance status, and various comorbidities, which
are much more prevalent in real-world studies [27].

The same contrast is also seen in other observational and phase IV
studies when compared to registrational trail results. In the non-
interventional COMBI-r phase IV study, median OS was 17.5 months
and median PFS 7.7 months [28]. In various retrospective analyses, the
characteristic ORRs - apart from outliers - ranged from 58 % to 71 %,
median PFS from 7.5 to 12.0 months, and median OS from 15.1 to 20.0
months [16,29-35]. Some of these studies have also evaluated BRAF/-
MEKi therapy specifically in the 2 L setting, revealing results that are
predominantly similar to those in our study. In the COMBI-r study,
median OS for 2 L BRAF/MEKi therapy in patients with advanced mel-
anoma was 19.0 months (95 % CI 12.8-14.6). PFS also mirrored our
results with 8.8 months (95 % CI 6.9-11.3) for 2 L use. In this study,
more than 80 % of the 2 L. BRAF/MEKi patients had received prior ICI
therapy; nearly all of them either in form of anti-PD-1 monotherapy
(49 %) or of combined anti-PD-1/anti-CTLA-4 therapy (31 %) [28].

A retrospective Polish study investigating the outcomes of 2 L tar-
geted therapy following frontline ICI therapy reported a median OS of

12.8 months and a median PFS of 7.7 months since initiation of BRAF/
MEKi therapy in a cohort of 97 patients [34]. Rogala et al. reported an
ORR of 58 %, a PFS of 7.5 months and an OS of 12.8 months in 97 pa-
tients receiving BRAF/MEKi in 2 L, while two other studies reported
ORRs of 74 % and 78 %, respectively, without detailing PFS and OS for
2L [31,35].

The two randomised phase I and III trials investigating the impact of
sequencing in advanced melanoma also partially allow to contextualise
our study results. In the phase IIl DREAMSeq trial, the reported ORR in
the 2 L BRAF/MEKIi treatment following ICI failure was 70 %, which was
remarkably higher than in 1L (51 %), and the median PFS from 2 L
BRAF/MEKi was 11.2 months. Both outcomes are more favourable than
those observed in most real-world data studies. This is likely due to some
degree of selection bias inherent in the phase III trial design [20]. The
phase II SECOMBIT trial reported an ORR of 61 % for 2 L. BRAF/MEKi
treatment, while the PFS for this line of treatment was not reported [19].

The uncompromised efficacy of BRAF/MEKi 2 L therapy might be
partly explained by a patient selection effect: generally, mainly the fit
stage IV patients are candidates for 2 L or even late-line therapy, and
those with rapidly progressive disease may not survive long enough to
receive 2 L. Second, it was postulated that immune checkpoint blockade
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Covartiate with categories N (%) HR (95% Cl) HR Plot P-value
Sex 0.7483
Male 753 (57.6) 1.02(0.86-1.21) — 0.8114
Female 555 (42.4) 1.04(0.83-1.29) ——— 0.7483
Age atindex date 04571
<70 years 885 (67.7) 0.94(0.79-1.11) —— 04571
>=70 years 423 (32.3) 1.22(0.96-1.54) —— 0.0972
ECOG atindex date 0.4572
0 574 (43.9) 1.09(0.87-1.36) — 04572
1 377 (28.8) 0.81(0.63-1.03) —— 0.0892
>=2 197 (15.1)  1.44 (1.05-1.98) —_— 0.0244
Missing/Unknown 160 (12.2) 093(0.62-1.39) e 0.7230
CCl score at index date 0.9572
<=2 613 (46.9) 096(0.78-1.17) —-—— 06728
3-4 364 (27.8) 099(0.77-1.29) — 0.9572
>=5 109 (8.3) 1.59(0.96-2.64) - 0.0746
Missing/Unknown 222 (17.0) 1.00(0.72-1.38) — ————— 0.9997
Clinical substage at index date 0.8680
Stage Il -NR 3131(215) 1.13{0.28-4.60) - §-8686
Stage IV-M1a 133 {10.2) 1.10(0.65-1.85) - 0.7199
Stage IV -M1b 129 (9.9) 1.34(0.79-2.27) = 0.2767
Stage IV -M1c 565 (43.2) 1.00(0.81-1.22) —— 0.9652
Stage IV - M1d 448 (34.3) 1.00(0.80-1.24) o 0.9801
LDH atindex date 0.2610
Nomal 500 (38.2) 097(0.77-1.22) — 0.7858
Elevated 663 (50.7) 1.11(0.92-1.33) — 0.2610
Missing 145 (11.1)  0.74 (0.49-1.13) —_— 0.1650
Melanoma type 0.6798
Cutaneous 1084 (82.9) 1.03(0.89-1.19) — 06798
Melanoma of unknown primary (MUP ) 224 (17.1) 1.03(0.73-1.45) —_— 0.8789
Number of metastatic sites atindex date 09744
1 258 (19.7) 0.99(0.70-1.42) _— 08744
2-3 600 (45.9) 1.11(0.91-1.36) —= == 0.2953
>=4 450 (34.4) 0.97(0.78-1.20) — 0.7470
<- 2L BRAF/MEKIi better 1L BRAFMEKIi better -->
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Fig. 2. Forest plot - Sensitivity analysis for OS from index date via multivariable Cox regression with sub-stratification for hazard ratios regarding index treatment
after propensity score matching (1:1). The reference for the comparison is first-line BRAF/MEKi therapy. N, number of patients; OS, overall survival; CI, confidence
interval; HR, hazard ratio; ECOG, Eastern Cooperative Oncology Group performance score; CCI, Charlson comorbidity score; stage, American Joint Committee on

Cancer 8th edition; NR, non-resectable; LDH, serum lactate dehydrogenase.

might have had a positive ‘priming’ effect on subsequent therapies
including targeted therapy. For BRAF"%%-mutant melanoma, the prim-
ing hypothesis has been backed mechanistically by in vivo data [36]. In
more detail, ICI therapy appears to prime a more durable BRAF/MEKi
response and BRAF/MEKi combination helps to overcome primary ICI
resistance. ICI optimize BRAF/MEKi response by promoting pro-i-
nflammatory polarization of macrophages and clonal expansion of
interferon-y", and CD8 + cytotoxic and proliferative T cells. At least for
chemotherapy given as post-ICI melanoma treatment, two small retro-
spective studies could sustain this hypothesis [37,38]; one retrospective
study found such an effect in melanoma patients treated with dabrafenib
plus trametinib, who showed an improved ORR if they had received
prior ICI therapy [39].

On the other hand, the commonly perceived clinical experience that
the efficacy of anti-cancer therapy decreases with each line of systemic
therapy is lacking systematic evaluation. Although sporadic data sets
exist indicating such a correlation [40-42], the overall evidence is
lacking. Selection effects — usually only fit patients (ECOG 0-1) are
candidates for further line of therapy — and pattens of multiplied, ac-
quired resistance may counterbalance each other, resulting as well in
opposite observations [43,44].

Independently from the above reflections, the subgroup analyses in
Fig. 2 support another clinical recommendation as specified in the cur-
rent EADO guideline for example [22]: 1 L therapy with BRAF/MEKi for
6-12 weeks prior to immunotherapy can be offered to patients with a
poor performance status, high LDH levels, a high tumour burden, an
aggressive disease course or symptomatic metastases. Our registry data

(Fig. 2) point in the same direction.

Of note, the results of our exploratory analysis, shown above, indi-
cate that factors other than the line of therapy impact on treatment
outcomes for 2 L BRAF/MEKi therapy. These factors include the type of
BOR prior to the failure of 1 L ICI therapy. In our subgroup analysis
(Fig. 3), response to immunotherapy is generally associated with
particularly good outcomes. However, the correlation between ORR and
PFS/0S is not considered particularly strong [45-48]. Although our
study shows that patients with PR or CR to prior ICI have a somewhat
better outcome with 2 L BRAF/MEKi therapy, sensitivity analysis for OS
did not indicate any further patient subgroups which would particularly
benefit from 2 L BRAF/MEKi therapy (Suppl. Table 1).

Similarly, the timepoint of progression (i.e. during or after ICI 1 L
therapy) may affect the observed efficiency patterns. Whilst several
studies have investigated time to response under IC therapy [49-51],
little data is available regarding the impact of early, on-therapy PD
versus progression after discontinuation of ICI therapy [52]. The results
from our ad hoc sensitivity analysis support the initiation of 2L
BRAF/MEKi therapy particularly in those patients who progressed after
the 1 L ICI therapy had ended.

Our study has strengths and limitations. A major advantage of our
analysis is the large sample size combined with high quality, detailed
clinical information. The external validity of this study analysing real-
world evidence represents a strength, as such an analysis includes also
patients who were not included in pivotal trials [53]. The convergence
of the results with the outcomes of the above-described observational
studies and prospective trials, providing further enhances evidence that
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Table 2
Efficiency outcomes post-ICI BRAF/MEKi 2 L and 1 L therapy (matched and
unmatched).

1L BRAF/ P- 2 L BRAF/ P- 1L BRAF/
MEKi value MEKi value MEKi
(unmatched (primary (matched
control) cohort) control)
(N =1689) (N = 654) (N = 654)
Best 0.61 0.61
response
CR 229 (13.6 %) 85 (13.0 %) 81 (12.4 %)
PR 678 (40.1 %) 284 269
(43.4 %) (41.1 %)
SD 333 (19.7 %) 113 122
(17.3 %) (18.7 %)
PD 308 (18.2 %) 118 137
(18.0 %) (20.9 %)
Not 122 (7.2 %) 44 (6.7 %) 39 (6.0 %)
assessable
Unknown/ 19 (1.1 %) 10 (1.5 %) 6 (0.9 %)
Missing
ORR 907 (53.7 %) 0.25 369 0.32 350
(56.4 %) (53.5 %)
DCR 1191 (70.5%)  0.17 480 0.13 454
(73.4 %) (69.4 %)
Survival
(95 % CI)
Median OS 16.7 0.91 17.2 0.73 16.0
(months) (15.3-18.3) (14.8-19.4) (13.2-19.1)
6-months 79.9 % 78.6 % 80.2 %
rate (77.9-81.8) (75.3-81.6) (76.9-83.1)
12-months 58.4 % 60.8 % 57.2%
rate (56.0-60.8) (56.9-65.5) (53.3-61.0)
24-months 40.7 % 42.2% 39.5%
rate (38.2-43.1) (38.2-46.2) (35.6-43.4)
MedianPFS 8.0 (7.6-8.4) 0.04 8.4 0.02 7.7
(months) (7.8-9.8) (6.9-8.3)
6-months 62.5 % 61.8 % 61.7 %
rate (60.1-64.8) (57.9-65.4) (57.8-65.4)
12-months 35.8% 39.9% 34.8%
rate (33.5-38.1) (36.1-43.7) (31.1-38.6)
24-months 19.9 % 259 % 19.3 %
rate (17.9-22.0) (22.5-29.6) (16.2-22.6)
Median 6.1 (6.3-6.9) 0.003 7.8 0.002 6.2
TOT (6.6-8.6) (5.8-6.9)
(months)
6-months 54.2 % 56.3 % 51.8 %
rate (51.8-56.6) (52.4-60.0) (47.9-55.5)
12-months 28.6 % 35.7 % 26.6 %
rate (26.5-30.8) (32.0-39.3) (23.3-30.0)
24-months 14.3 % 21.3% 13.6 %
rate (12.7-16.1) (18.1-24.6) (11.1-16.4)

N, number of patients; 1 L/2 L, first/second line; CR, complete response; PR,
partial remission; SD, stable disease; PD, progressive disease; ORR, overall
response rate; DCR, disease control rate; OS, overall survival; PFS, progression-
free survival; TOT, time on treatment.

patients with advanced melanoma harbouring BRAFV®%-mutations
benefit from the recommended treatment sequence involving ICI
frontline therapy and subsequent BRAF/MEKi treatment.

The known limitations of this study are due to its retrospective
design and the methodological constraints in performing such indirect
comparisons among independent, although matched cohorts [54]. In
addition, the comparison of a 2 L with a 1 L therapy in a registry implies
potentially differing follow-up times — here in fact an approximately
25 % longer follow-up for the control cohort — introducing some allo-
cation bias.

The comparison of outcome data from 2 L with data from a 1L
treatment with matched co-variates still carries the potential for
inherent bias from hidden confounders. Although these confounders
may principally act in different directions, it is likely that most of them
would act in favour of the 1 L treatment. In particular, comparing OS
from different time zero starting points would create at least some lead-
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time bias in favour of 1 L. BRAF/MEKIi, backing the hypothesis that pa-
tients failing 1 L immunotherapy have an OS benefit from 2 L. BRAF/
MEKi therapy.

5. Conclusion

The results of this study support the preferred sequencing of ICI in
1L and BRAF/MEKi therapy in 2L for patients with melanoma
harboring BRAFV*-mutation. The study demonstrates that the use of
BRAF/MEKi in the 2 L does not compromise key outcomes, affirming
their clinical benefit in this sequencing approach.
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Fig. 3. Protocol-prespecified subgroup analysis for PFS and OS: impact of best overall response to frontline immunotherapy. Patients responding to prior ICI therapy
(blue lines) had significantly longer PFS and OS when receiving second-line BRAF/MEKi therapy compared to patients having not responded to first-line ICI (yellow
lines). Patients without progression before start of BRAF/MEKi treatment were excluded from the analysis. PFS, progression-free survival; OS, overall survival; ICI,

immune checkpoint inhibitor therapy; CI, confidence interval.

M. Weichenthal: consulting/advisory roles: Merck Sharp & Dohme,
Roche, Novartis, Bristol Myers and Squibb, Sun Pharma, Sanofi, Pierre
Fabre. Honoraria: Merck Sharp & Dohme, Roche, Novartis, Bristol Myers
and Squibb, Sanofi. Research funding: institutional funding from Merck
Sharp & Dohme, Bristol Myers and Squibb, Novartis, 4SC, Innate
Pharma.

I. Gavrilova: consulting/advisory roles: Merck Sharp & Dohme,
Bristol Myers and Squibb, Pierre Fabre, Medison. Honoraria: Roche,
Novartis, Merck Sharp & Dohme, Bristol Myers and Squibb, Sanofi,
Merck, Pierre Fabre, Medison. Speaker’s bureau: Roche, Novartis, Merck
Sharp & Dohme, Bristol Myers and Squibb, Sanofi, Merck, Pierre Fabre,
Medison. Travel/accommodations/expenses: Merck Sharp & Dohme,
Bristol Myers and Squibb, Pierre Fabre.

N. Asher: honoraria payments: Novartis, Merck Sharp & Dohme,
Bristol Myers and Squibb, Medison, Taro, Sanofi. Research funding:
Bristol Myers and Squibb.

P. Terheyden: Almirall, Biotest, Bristol Myers Squibb, Sanofi;
Consulting fees; Almirall, Bristol-Myers Squibb, L’Oréal, Novartis,
Pierre-Fabre, Merck Serono, Sanofi, Roche, Kyowa Kirin, Biofrontera,
4SC; Honoraria; Bristol Myers Squibb, Pierre Fabre; Support with
attending meetings and/or travel.

C. Pfohler: served as consultant and/or has received honoraria from
Bristol-Myers Squibb, Merck Sharp & Dohme, Novartis, Sanofi, Sun-
pharma, Pierre Fabre, AbbVie, Kyona Kirin and Amgen and received
travel support from Amgen, Merck Sharp & Dohme , Bristol-Myers
Squibb , Pierre Fabre, Sunpharma and Novartis, outside the submitted
work.

I. Stojkovski: Advisory Board: Immunocore, Novartis. Invited
Speaker: MSD, Roche.

S. Ugurel: consulting/advisory roles: Bristol Myers and Squibb,
Merck Sharp & Dohme, Merck, Novartis. Honoraria payments: Almirall,
Bristol Myers and Squibb, IGEA Clinical Biophysics, Merck Sharp &
Dohme, Novartis, Pierre Fabre, Sun Pharma. Travel/accommodations/
expenses: Pierre-Fabre, Sun Pharma. Research funding: Bristol Myers
and Squibb, Merck.

C. H. Ruhlmann: honoraria: Bristol Myers and Squibb, Merck Sharp
& Dohme, Helsinn Healthcare SA, Pharmanovia, Astellas Pharma.
Research funding: institutional funding from Helsinn Healtcare SA and
Novo Nordisk Foundation.

V. Sabarié: Honoraria: Novartis, Bristol Myers Squibb. Travel/

Accommodation/Expenses: MSD, Novartis.

A. Soria: Advisory Board/Consultancy/Speaker: Novartis Pharma,
BMS, MSD, Piuerre Fabre, Regeneron, Pfizer.

M. Donia: received payments for advisory to Achilles Therapeutics,
and is member of the external expert network of Guidepoint Global LLC
and Alphasights.

G. Shalamanova: Consulting/advisory roles: MSD, BMS, Roche,
Novartis and Merck. Honoraria: MSD, BMS, Roche, Novartis, Merck.

S. Lev-Ari: Travel/accommodations/expenses: BMS/ MSD/ Medi-
son. Research funding: BMS.

R. Shapira: Honoraria: Novartis, BMS, MSD, Roche, Astra-Zeneca.

L. Piccin: Invited Speaker:BMS, MSD, Novartis, Pfizer, Pierre Fabre,
Sunpharma. Travel/accommodations/expenses: BMS, MSD, Novartis,
Pfizer, Pierre Fabre, Sunpharma.

A. Minisini: Speaker’s bureaux: Daiichi Sankio, Novartis. Honoraria
payments: Consulting/advisory roles: Astra Zeneca, Daiichi Sankio,
Pfizer, Novartis, MSD, BMS, Regeneron, Pierre Fabre, Genomic health,
Gilead, Merk, Sunpharma. Travel/accommodations/expenses: Lilly,
Gilead, MSD, Pierre Fabre, BMS.

B. C. Ozdemir: received honoraria paid to her institution for lectures
and advisory boards from BMS, MSD, Merck, Ipsen, Roche, Pfizer,
Novartis, Janssen and Sanofi and participated in clinical trials sponsored
by MSD, BMS and Ipsen.

P. Teterycz: Travel/accommodations/expenses: Pierre-Fabre.

A. Mariuk-Jarema: Research funding: Bristol Myers Squibb, MSD,
Novartis, Pierre Fabre.

D. Ziogas: Consulting/advisory roles: Roche, Winmedica. Honoraria
payments: Amgen, Astra-Zeneca, Bristol Myers Squibb, Merck Sharp &
Dohme, Genesis, Gilead, Ipsen, Pierre Fabre.

C. Gebhardt: Consulting/advisory roles: Beiersdorf, BioNTech,
Bristol-Myers Squibb, Immunocore, Merck Sharp & Dohme, Novartis,
Pierre-Fabre Pharma, Roche, Sanofi Genzyme, SUN Pharma, Sysmex.
Travel/accommodations/expenses: Bristol-Myers Squibb, Pierre Fabre
Pharma, SUN Pharma. Speaker’s bureau: Almirall, Bristol-Myers Squibb,
Immunocore, Janssen, Merck Sharp & Dohme, Novartis, Onkowissen,
Pierre-Fabre Pharma, Regeneron, Roche, Sanofi Genzyme, SUN Pharma.
Honoraria payments: Beiersdorf, BioNTech, Bristol-Myers Squibb,
Immunocore, Merck Sharp & Dohme, Novartis, Pierre-Fabre Pharma,
Regeneron, Sanofi Genzyme, SUN Pharma, Sysmex. Research funding:
Novartis, Regeneron, Sanofi Genzyme. Stocks/shares: Dermagnostix,



E. Ellebaek et al.

Dermagnostix R&D.

R. Dummer: intermittent, project focused consulting and/or advi-
sory relationships with Novartis, Merck Sharp & Dhome (MSD), Bristol-
Myers Squibb (BMS), Roche, Amgen, Takeda, Pierre Fabre, Sun Pharma,
Sanofi, Catalym, Second Genome, Regeneron, T3 Pharma, MaxiVAX SA,
Pfizer and Simcere outside the submitted work.

A. Hausschild: Consulting/advisory roles: Bristol Myers and Squibb,
Merck Pfizer, Merck Sharp & Dohme/Merck, Philogen, Pierre Fabre,
Regeneron, Roche, Sanofi-Genzyme, Novartis Pharma, Eisai, Immuno-
core, Replimune, Seagen, 10 Biotech, Dermagnostix, Incyte, NeraCare,
Highlight Therapeutics, Iovance. Honoraria payments: Amgen, Bristol
Myers and Squibb, Merck Pfizer, Merck Sharp & Dohme/Merck, Philo-
gen, Pierre Fabre, Regeneron, Roche, Sanofi-Genzyme, Novartis
Pharma, Eisai, Inmunocore, Replimune, Seagen, IO Biotech, Dermag-
nostix, Incyte, NeraCare, Highlight Therapeutics, Huya Biosciences,
Kyowa Kirin, Iovance. Research funding: Bristol Myers and Squibb,
Merck Pfizer, Merck Sharp & Dohme/Merck, Philogen, Pierre Fabre,
Regeneron, Roche, Sanofi-Genzyme, Novartis Pharma. Stocks/shares:
Melagenix.

P. Mohr: consulting/advisory roles: Bristol Myers and Squibb, Merck
Sharp & Dohme, Novartis, Pierre Fabre, Sanofi, Sun Pharma. Speaker’s
bureau: Novartis, Roche, Bristol Myers and Squibb, Merck Sharp &
Dohme, Sanofi, Sun Pharma, Pierre Fabre. Honoraria: Bristol Myers and
Squibb, Merck Sharp & Dohme, Novartis, Pierre Fabre, Sanofi, Sun
Pharma Advanced Research Company. Travel/accommodations/ex-
penses: Bristol Myers and Squibb, Merck Sharp & Dohme, Novartis,
Pierre Fabre, Sun Pharma. Research funding: institutional funding from
Bristol Myers and Squibb, Merck Sharp & Dohme, Novartis Deutschland
LTd.

I. von Wasielewski: Consulting/advisory roles: BMS, MSD, Sanofi.
Honoraria payment: Novartis, BMS, MSD, Sanofi, Stemline, Kyowa
Kirin. Travel/accommodations/expenses: Novartis, BMS, MSD, Sanofi,
Stemline, Kyowa Kirin.

F. Meier: has received travel support or/and speaker’s fees or/and
advisor’s honoraria by Novartis, Roche, Bristol Myers and Squibb, Merck
Sharp & Dohme, Pierre Fabre, Sanofi and Immunocore and research
funding from Novartis and Roche.

J. Haanen: Consulting/advisory boards: Achilles Tx, AZ, BioNTech,
Bristol Myers and Squibb, CureVac, GSK, Immunocore, Instil Bio, Iov-
ance Bio, Merck Serono, Molecular Partners, Merck Sharp & Dohme,
Neogene Tx, Novartis, Pfizer, Roche, Serono, Sastra Cell Therapy, Sce-
nic, T-knife. TRV. Stock options: Neogene Tx, Sastra Cell Therapy. Grant
support: Amgen, Asher Bio, BioNTech, Bristol Myers and Squibb,
Novartis, Sastra Cell Therapy.

I.M. Svane: consulting/advisory roles: Astra-Zeneca, Daiichi San-
kyo, Erasca, Haystack, Anaevon, Immatics, Immunocore, InFlarX,
Innovent, Merck-Serono, Nektar, Neracare, NoviGenix, PamGene,
Philogen, Pfizer, Regeneron, BioNTech, Replimune, Roche, Sanofi,
Seagen, UltimoVacs, Bristol Myers and Squibb, Merck Sharp & Dohme,
Novartis, Pierre Fabre, Sun Pharma. Honoraria: Bristol Myers and
Squibb, Merck Sharp & Dohme, Novartis, Pierre Fabre, Sun Pharma.
Travel/accommodations/expenses: Pierre Fabre. Research funding:
institutional funding from Bristol Myers and Squibb, Merck Sharp &
Dohme, Novartis, Amgen, Roche and Pfizer.

P. A. Ascierto: consultant/advisory role: Bristol Myers Squibb,
Roche-Genentech, Merck Sharp & Dohme, Novartis, Merck Serono,
Pierre-Fabre, Sun Pharma, Sanofi, Sandoz, Immunocore, Italfarmaco,
Boehringer-Ingelheim, Regeneron, Pfizer, Nouscom, Medicenna, Bio-Al
Health, ValoTX, Replimune, Bayer, Erasca, Philogen, Biontech, Ana-
veon. Research funding: institutional funding from Bristol Myers Squibb,
Roche-Genentech, Pfizer, Sanofi. Travel/accommodations/expenses:
Pfizer, Bio-Al Health, Replimune, Merck Sharp & Dohme, Pierre Fabre.

J. Mangana: consultant/advisory roles: Merck/Pfizer, Merck Sharp
& Dohme, Novartis, Roche, Pierre Fabre, Amgen, Bristol Myers and
Squibb. Travel/accommodations/expenses: Ultrasun, L’ oreal, Merck
Sharp & Dohme, Bristol Myers and Squibb und Pierre Fabre.

EJC Skin Cancer 4 (2026) 100773

P. Rutkowski: Consulting/advisory boards: Novartis, Blueprint
Medicines, Bristol-Myers Squibb, Pierre Fabre, MSD, Amgen, Philogen,
Astra-Zeneca. Honoraria: Bristol-Myers Squibb, MSD, Novartis, Pfizer,
Pierre Fabre, Sanofi, Merck. Speakers’ bureau: Pfizer, Novartis, Pierre
Fabre. Travel/accommodations/expenses: Orphan Europe, Pierre Fabre.
Research funding: institutional funding from Novartis, Roche, Bristol-
Myers Squibb, Pierre Fabre.

H. Gogas: consulting/advisory roles: Bristol-Myers Squibb, Merck
Sharp & Dohme Oncology, Pierre Fabre, Sanofi/Regeneron. Honoraria:
Bristol-Myers Squibb, Merck Sharp & Dohme Oncology, Pierre Fabre,
Sanofi/Regeneron. Travel/accommodations/expenses: Merck Sharp &
Dohme, Pfizer, Sanofi. Research funding: institutional funding from
Bristol-Myers Squibb, Roche, Merck Sharp & Dohme Oncology, Amgen,
Novartis, Iovance Biotherapeutics.

L. Bastholt: Non-Financial Interests: Danish Medicines Agency,
Advisory Role, Scientific committee under Danish Medicines Agency
regarding new treatments of melanoma, skin cancer and thyroid cancer.

D. Schadendorf: consulting/advisory roles: Astra-Zeneca, Daiichi
Sankyo, Erasca, Haystack, Anaevon, Immatics, Immunocore, InFlarX,
Innovent, Merck-Serono, Nektar, Neracare, NoviGenix, PamGene,
Philogen, Pfizer, Regeneron, BioNTech, Replimune, Roche, Sanofi,
Seagen, UltimoVacs, Bristol Myers and Squibb, Merck Sharp & Dohme,
Novartis, Pierre-Fabre, Sun Pharma. Honoraria: Bristol Myers and
Squibb, Merck Sharp & Dohme, Novartis, Pierre Fabre, Sun Pharma.
Travel/accommodations/expenses: Pierre-Fabre. Research funding:
institutional funding from Bristol Myers and Squibb, Merck Sharp &
Dohme, Novartis, Amgen, Roche and Pfizer.

All other authors declared no conflict of interest.

Acknowledgements

Bosnia and Herzegovina: Inga Marijanovi¢ (Mostar); Alma Mekic-
Abazovic (Zenica). Bulgaria: Dimitar Kalev (Varna); Teodora Sotirova
Karanikolova (Sofia); Ivan Kazmukov (Burgas); Aynura Syuleymanova
Changalova (Panagyurishte). Croatia: Davorin Herceg (Zagreb); Luka
Peri¢ (Osijek); Mirna Situm (Zagreb). Germany: Nessr Abu Rached
(Bochum); Susanne Buder (Neukolln); Dirk Debus (Niirnberg); Nina
Devereux (Hamburg-Tabea); Edgar Dippel (Ludwigshafen); Pia Diicker
(Dortmund); Julia Friedrich (Friedrichshain); Jorg Fischer (Augsburg);
Anja Geserich (Wiirzburg); Orlando Guntinas-Lichius (Jena); Ralf
Gutzmer (Minden); Sebastian Haferkampf (Regensburg); Jessica Hassel
(Heidelberg); Katharina Kahler (Kiel); Lucie Heinzerling (Miinchen);
Markus Heppt (Erlangen); Silke Hofmann (Wuppertal); Martin Kaatz
(Gera); Alexander Kreuter (Oberhausen); Ulrike Leiter (Tiibingen); Geog
Lodde (Essen); Harald Loffler (Heilbronn); Mark Meinhold (Bayreuth);
Frank MeiB (Freiburg); Michael Sachse (Bremerhaven); Anca Sindrilaru
(Ulm); Jan Christoph Simon (Leipzig); Henner Stege (Mainz); Gaston
Schley (Schwerin); Jens Ulrich (Quedlinburg); Carsten Weishaupt
(Miinster); Fabian Ziller (Chemnitz); Markus Zutt (Bremen-Ost).
Greece: Dimitrios Bafaloukos (Athens). Italy: Federica De Galitiis
(Roma); Francesco Spagnolo (Genova). Serbia: Jovica Glisic (Kraguje-
vac); Kristina Juskic (Belgrade); Lidija Kandolf (Belgrade); Nemanja
Kolovic (Vojvodina); Aleksander Popovic (Nis). Spain: Enrique Espinosa
(Madrid).

In addition, the authors thank all collaborators, all investigators and
site personnel for making this research possible. Medical writing assis-
tance was provided by Dr. Markus Hartmann (Ecc-Oncology, Trier,
Germany), funded by the EuMelaReg.

Appendix A. Supporting information

Supplementary data associated with this article can be found in the
online version at doi:10.1016/j.ejcskn.2025.100773.


https://doi.org/10.1016/j.ejcskn.2025.100773

E. Ellebaek et al.

References

[1]
[2]

[3]

[4]

[5]

(6]
[71

[8]

[91

[10]

[11]

[12]

[13]
[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

B.D. Curti, M.B. Faries, Recent Advances in the Treatment of Melanoma, N. Engl. J.
Med 384 (23) (2021) 2229-2240.

G.V. Long, A.M. Menzies, A.M. Nagrial, et al., Prognostic and clinicopathologic
associations of oncogenic BRAF in metastatic melanoma, J. Clin. Oncol. 29 (10)
(2011) 1239-1246.

M.S. Carlino, L.E. Haydu, H. Kakavand, et al., Correlation of BRAF and NRAS
mutation status with outcome, site of distant metastasis and response to
chemotherapy in metastatic melanoma, Br. J. Cancer 111 (2) (2014) 292-299.

D. Meckbach, U. Keim, S. Richter, et al., BRAF-V600 mutations have no prognostic
impact in stage IV melanoma patients treated with monochemotherapy, PLoS One
9 (2) (2014) e89218.

L. Ny, M. Hernberg, M. Nyakas, et al., BRAF mutational status as a prognostic
marker for survival in malignant melanoma: a systematic review and meta-
analysis, Acta Oncol. 59 (7) (2020) 833-844.

J. Larkin, P.A. Ascierto, B. Dreno, et al., Combined vemurafenib and cobimetinib in
BRAF-mutated melanoma, N. Engl. J. Med 371 (20) (2014) 1867-1876.

G.V. Long, D. Stroyakovskiy, H. Gogas, et al., Combined BRAF and MEK inhibition
versus BRAF inhibition alone in melanoma, N. Engl. J. Med 371 (20) (2014)
1877-1888.

C. Robert, B. Karaszewska, J. Schachter, et al., Improved overall survival in
melanoma with combined dabrafenib and trametinib, N. Engl. J. Med 372 (1)
(2015) 30-39.

R. Dummer, P.A. Ascierto, H.J. Gogas, et al., Encorafenib plus binimetinib versus
vemurafenib or encorafenib in patients with BRAF-mutant melanoma
(COLUMBUS): a multicentre, open-label, randomised phase 3 trial, Lancet Oncol.
19 (5) (2018) 603-615.

P.A. Ascierto, B. Dreno, J. Larkin, et al., 5-Year Outcomes with Cobimetinib plus
Vemurafenib in BRAFV600 Mutation-Positive Advanced Melanoma: Extended
Follow-up of the coBRIM Study, Clin. Cancer Res 27 (19) (2021) 5225-5235.

C. Robert, J.J. Grob, D. Stroyakovskiy, et al., Five-Year Outcomes with Dabrafenib
plus Trametinib in Metastatic Melanoma, N. Engl. J. Med 381 (7) (2019) 626-636.
D. Schadendorf, R. Dummer, K.T. Flaherty, et al., COLUMBUS 7-year update: A
randomized, open-label, phase III trial of encorafenib plus binimetinib versus
vemurafenib or encorafenib in patients with BRAF V600E/K-mutant melanoma,
Eur. J. Cancer 204 (2024) 114073.

M.S. Carlino, J. Larkin, G.V. Long, Immune checkpoint inhibitors in melanoma,
Lancet 398 (10304) (2021) 1002-1014.

G.V. Long, S.M. Swetter, A.M. Menzies, et al., Cutaneous melanoma, Lancet 402
(10400) (2023) 485-502.

C.L. Cowey, M. Boyd, K.M. Aguilar, et al., An observational study of drug
utilization and associated outcomes among adult patients diagnosed with BRAF-
mutant advanced melanoma treated with first-line anti-PD-1 monotherapies or
BRAF/MEK inhibitors in a community-based oncology setting, Cancer Med 9 (21)
(2020) 7863-7878.

A.C. Pavlick, R. Zhao, C.H. Lee, et al., First-line immunotherapy versus targeted
therapy in patients with BRAF-mutant advanced melanoma: a real-world analysis,
Future Oncol. 17 (6) (2021) 689-699.

J. Wu, J. Das, M. Kalra, et al., Comparative efficacy of dabrafenib + trametinib
versus treatment options for metastatic melanoma in first-line settings, J. Comp.
Eff. Res 10 (4) (2021) 267-280.

P.A. Ascierto, M. Casula, J. Bulgarelli, et al., Sequential immunotherapy and
targeted therapy for metastatic BRAF V600 mutated melanoma: 4-year survival
and biomarkers evaluation from the phase II SECOMBIT trial, Nat. Commun. 15 (1)
(2024) 146.

P.A. Ascierto, M. Mandala, P.F. Ferrucci, et al., Sequencing of Ipilimumab Plus
Nivolumab and Encorafenib Plus Binimetinib for Untreated BRAF-Mutated
Metastatic Melanoma (SECOMBIT): A Randomized, Three-Arm, Open-Label Phase
1I Trial, J. Clin. Oncol. 41 (2) (2023) 212-221.

M.B. Atkins, S.J. Lee, B. Chmielowski, et al., Combination Dabrafenib and
Trametinib Versus Combination Nivolumab and Ipilimumab for Patients With
Advanced BRAF-Mutant Melanoma: The DREAMseq Trial-ECOG-ACRIN EA6134,
J. Clin. Oncol. 41 (2) (2023) 186-197.

T. Amaral, M. Ottaviano, A. Arance, et al., Cutaneous melanoma: ESMO Clinical
Practice Guideline for diagnosis, treatment and follow-up&{x2606, Ann. Oncol. 36
(1) (2025) 10-30.

C. Garbe, T. Amaral, K. Peris, et al., European consensus-based interdisciplinary
guideline for melanoma. Part 2: Treatment - Update 2024, Eur. J. Cancer 215
(2025) 115153.

R. Seth, S.S. Agarwala, H. Messersmith, et al., Systemic Therapy for Melanoma:
ASCO Guideline Update, J. Clin. Oncol. 41 (30) (2023) 4794-4820.

J.E. Gershenwald, R.A. Scolyer, K.R. Hess, et al., Melanoma staging: Evidence-
based changes in the American Joint Committee on Cancer eighth edition cancer
staging manual, CA Cancer J. Clin. 67 (6) (2017) 472-492.

E.A. Eisenhauer, P. Therasse, J. Bogaerts, et al., New response evaluation criteria in
solid tumours: revised RECIST guideline (version 1.1), Eur. J. Cancer 45 (2) (2009)
228-247.

G.V. Long, K.T. Flaherty, D. Stroyakovskiy, 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.
28 (7) (2017) 1631-1639.

M. Donia, M.L. Kimper-Karl, K.L. Hoyer, et al., The majority of patients with
metastatic melanoma are not represented in pivotal phase III immunotherapy
trials, Eur. J. Cancer 74 (2017) 89-95.

10

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[391]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

EJC Skin Cancer 4 (2026) 100773

C. Berking, E. Livingstone, D. Debus, et al., COMBI-r: A Prospective, Non-
Interventional Study of Dabrafenib Plus Trametinib in Unselected Patients with
Unresectable or Metastatic BRAF V600-Mutant Melanoma, Cancers (Basel) 15 (18)
(2023).

M. Aglietta, V. Chiarion-Sileni, P. Fava, et al., Retrospective Chart Review of
Dabrafenib Plus Trametinib in Patients with Metastatic BRAF V600-Mutant
Melanoma Treated in the Individual Patient Program (DESCRIBE Italy), Target
Oncol. 16 (6) (2021) 789-799.

V.G. Atkinson, P. Quaglino, M. Aglietta, et al., A Retrospective Analysis of
Dabrafenib and/or Dabrafenib Plus Trametinib Combination in Patients with
Metastatic Melanoma to Characterize Patients with Long-Term Benefit in the
Individual Patient Program (DESCRIBE III), Cancers (Basel) 13 (10) (2021).

Y. Fujisawa, T. Ito, H. Kato, et al., Outcome of combination therapy using BRAF
and MEK inhibitors among Asian patients with advanced melanoma: An analysis of
112 cases, Eur. J. Cancer 145 (2021) 210-220.

E.A. Janka, I.L. Szabo, S. Kollar, et al., Prognostic Role of Clinicopathological
Characteristics and Serum Markers in Metastatic Melanoma Patients Treated with
BRAF and MEK Inhibitors, Cancers (Basel) 16 (17) (2024).

S. Martin Algarra, V. Soriano, L. Fernandez-Morales, et al., Dabrafenib plus
trametinib for compassionate use in metastatic melanoma: A STROBE-compliant
retrospective observational postauthorization study, Med. (Baltim. ) 96 (52) (2017)
e9523.

P. Rogala, A.M. Czarnecka, B. Cybulska-Stopa, et al., Long-Term Outcomes of
Targeted Therapy after First-Line Imnmunotherapy in BRAF-Mutated Advanced
Cutaneous Melanoma Patients-Real-World Evidence, J. Clin. Med 11 (8) (2022).
A. Soria, P. Sanchez Maurino, J.J. Serrano Domingo, et al., Real-life evidence of
encorafenib plus binimetinib in patients with unresectable advanced or metastatic
BRAF(V600)-mutant melanoma in Spain: the BECARE (GEM-2002) trial, Front
Oncol. 15 (2025) 1466185.

Y. Wang, S. Liu, Z. Yang, et al., Anti-PD-1/L1 lead-in before MAPK inhibitor
combination maximizes antitumor immunity and efficacy, Cancer Cell 39 (10)
(2021) 1375-1387, e1376.

R. Hadash-Bengad, E. Hajaj, S. Klein, et al., Inmunotherapy Potentiates the Effect
of Chemotherapy in Metastatic Melanoma-A Retrospective Study, Front Oncol. 10
(2020) 70.

M.A. Mangin, A. Boespflug, D. Maucort Boulch, et al., Decreased survival in
patients treated by chemotherapy after targeted therapy compared to
immunotherapy in metastatic melanoma, Cancer Med 10 (10) (2021) 3155-3164.
Y. Teshima, M. Kizaki, R. Kurihara, et al., Interim analysis for post-marketing
surveillance of dabrafenib and trametinib combination therapy in Japanese
patients with unresectable and metastatic melanoma with BRAF V600 mutation,
Int J. Clin. Oncol. 25 (10) (2020) 1870-1878.

C.H. Bailey, G. Jameson, C. Sima, et al., Progression-free Survival Decreases with
Each Subsequent Therapy in Patients Presenting for Phase I Clinical Trials,

J. Cancer 3 (2012) 7-13.

L.C. Hanker, S. Loibl, N. Burchardi, et al., The impact of second to sixth line
therapy on survival of relapsed ovarian cancer after primary taxane/platinum-
based therapy, Ann. Oncol. 23 (10) (2012) 2605-2612.

D. Lang, F. Huemer, G. Rinnerthaler, et al., Therapy Line and Associated Predictors
of Response to PD-1/PD-L1-Inhibitor Monotherapy in Advanced Non-small-Cell
Lung Cancer: A Retrospective Bi-centric Cohort Study, Target Oncol. 14 (6) (2019)
707-717.

M.S. Carlino, G.V. Long, D. Schadendorf, et al., Outcomes by line of therapy and
programmed death ligand 1 expression in patients with advanced melanoma
treated with pembrolizumab or ipilimumab in KEYNOTE-006: A randomised
clinical trial, Eur. J. Cancer 101 (2018) 236-243.

S. Vallet, S. Pahernik, T. Hofner, et al., Efficacy of targeted treatment beyond third-
line therapy in metastatic kidney cancer: retrospective analysis from a large-
volume cancer center, Clin. Genitourin. Cancer 13 (3) (2015) el145-e152.

A. Kartolo, C. Yeung, W. Hopman, et al., Complete response and survival outcomes
in patients with advanced cancer on immune checkpoint inhibitors,
Immunotherapy 14 (10) (2022) 777-787.

S.L. Mushti, F. Mulkey, R. Sridhara, Evaluation of Overall Response Rate and
Progression-Free Survival as Potential Surrogate Endpoints for Overall Survival in
Immunotherapy Trials, Clin. Cancer Res 24 (10) (2018) 2268-2275.

R.C. Nie, S.Q. Yuan, Y. Wang, et al., Surrogate endpoints for overall survival in
anti-programmed death-1 and anti-programmed death ligand 1 trials of advanced
melanoma, Ther. Adv. Med Oncol. 12 (2020), 1758835920929583.

J. Ye, X. Ji, P.A. Dennis, et al., Relationship Between Progression-Free Survival,
Objective Response Rate, and Overall Survival in Clinical Trials of PD-1/PD-L1
Immune Checkpoint Blockade: A Meta-Analysis, Clin. Pharm. Ther. 108 (6) (2020)
1274-1288.

E.E. Handel, J. McKeown, J. Wei, et al., Outcomes following long-term disease
control with immune checkpoint inhibitors in patients with advanced melanoma,
Eur. J. Cancer 215 (2025) 115171.

K. Lallas, E. Chatziioannou, D. Durak, et al., Discontinuation of immune checkpoint
inhibitors for reasons other than disease progression and the impact on relapse and
survival of advanced melanoma patients. A systematic review and meta-analysis,
Front Immunol. 16 (2025) 1524945,

G.C. Lodde, F. Zhao, R. Herbst, et al., Early versus late response to PD-1-based
immunotherapy in metastatic melanoma, Eur. J. Cancer 210 (2024) 114295.


http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref1
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref1
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref2
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref2
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref2
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref3
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref3
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref3
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref4
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref4
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref4
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref5
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref5
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref5
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref6
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref6
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref7
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref7
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref7
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref8
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref8
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref8
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref9
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref9
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref9
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref9
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref10
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref10
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref10
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref11
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref11
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref12
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref12
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref12
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref12
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref13
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref13
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref14
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref14
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref15
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref15
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref15
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref15
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref15
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref16
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref16
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref16
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref17
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref17
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref17
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref18
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref18
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref18
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref18
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref19
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref19
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref19
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref19
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref20
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref20
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref20
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref20
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref21
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref21
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref21
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref22
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref22
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref22
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref23
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref23
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref24
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref24
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref24
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref25
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref25
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref25
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref26
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref26
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref26
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref26
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref27
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref27
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref27
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref28
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref28
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref28
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref28
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref29
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref29
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref29
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref29
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref30
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref30
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref30
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref30
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref31
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref31
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref31
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref32
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref32
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref32
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref33
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref33
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref33
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref33
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref34
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref34
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref34
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref35
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref35
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref35
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref35
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref36
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref36
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref36
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref37
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref37
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref37
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref38
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref38
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref38
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref39
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref39
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref39
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref39
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref40
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref40
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref40
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref41
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref41
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref41
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref42
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref42
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref42
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref42
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref43
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref43
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref43
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref43
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref44
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref44
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref44
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref45
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref45
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref45
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref46
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref46
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref46
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref47
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref47
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref47
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref48
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref48
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref48
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref48
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref49
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref49
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref49
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref50
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref50
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref50
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref50
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref51
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref51

E. Ellebaek et al. EJC Skin Cancer 4 (2026) 100773

[52] J.R. Patrinely Jr., L.X. Baker, E.J. Davis, et al., Outcomes after progression of treatment sequencing and brain metastases, Cancer Treat. Rev. 133 (2025)
disease with anti-PD-1/PD-L1 therapy for patients with advanced melanoma, 102886.
Cancer 126 (15) (2020) 3448-3455. [54] K.A. Margolin, Using Indirect Comparisons of Prospective, Randomized Trials to
[53] J. Martin-Liberal, I. Marquez-Rodas, P. Cerezuela-Fuentes, et al., Challenges and Make Therapeutic Decisions in Melanoma: Cross-Trial Comparisons as Surrogates
perspectives in the management of BRAF-mutated metastatic melanoma: Systemic for Proper Head-To-Head Studies? J. Clin. Oncol. 42 (33) (2024) 3891-3894.

11


http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref52
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref52
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref52
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref53
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref53
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref53
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref53
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref54
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref54
http://refhub.elsevier.com/S2772-6118(25)00496-3/sbref54

	Efficacy of combined BRAF-MEK inhibitor second-line therapy in patients with non-resectable or metastatic BRAFV600-positive ...
	1 Introduction
	2 Methods
	2.1 Study design and patient selection
	2.2 Statistical considerations and analysis

	3 Results
	4 Discussion
	5 Conclusion
	CRediT authorship contribution statement
	Ethics approval and consent to participate
	Funding
	Declaration of Competing Interest
	Acknowledgements
	Appendix A Supporting information
	References


