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Background: Optimal sequencing of immune checkpoint inhibitors (ICIs) and targeted therapies (TTs) in BRAFV600-positive
advanced melanoma should achieve rapid tumour control and durable progression-free survival (PFS), translating into
prolonged overall survival (OS).
Patients and methods: The 1 : 1 randomised phase II ImmunoCobiVem trial compareddafter a 3-month run-in phase
with vemurafenib (VEM, 960 mg twice daily) and cobimetinib (COB, 60 mg daily days 21-28, q4w)dcontinuous VEM þ
COB until disease progression (PD1) and second-line atezolizumab (ATEZO, 1200 mg, q3w) in arm A versus early switch
to ATEZO after run-in, followed by crossover to VEM þ COB at PD1, in arm B. PFS from the start of run-in until PD1 was
the primary endpoint (PFS1); secondary efficacy endpoints were OS, overall PFS (PFS2) and PFS3 (time from PD1 to PD
after crossover, i.e. PD2) and best overall response rates (BORRs).
Results: The final analysis (median follow-up 57.0 months, interquartile range 22.7-63.0 months) confirmed longer PFS1 for
continuous TT [arm A (69 patients) versus arm B (early switch, 66 patients); hazard ratio (HR) 0.61, 95% confidence interval
(CI) 0.41-0.91, P ¼ 0.006], but early switch to ICIs resulted in better long-term OS [4- and 5-year landmark OS 42%
(95% CI 29% to 55%) and 40% (95% CI 27% to 53%) for arm A, and 53% (95% CI 38% to 65%) and 45% (95% CI 31%
to 58%) for arm B; descriptive HR 1.17, 95% CI 0.71-1.91]. Absolute BORRs were 81% and 89%, respectively, with 15 (22%)
and 19 (29%) patients achieving a complete response at least once along each sequence. At crossover, TT retreatment
(arm B) resulted in higher PFS3 than second-line ICI (arm A).
Conclusions: Early switch to ICIs after TT run-in (arm B) led to an improved, although not statistically significant, 4- and 5-year
landmarkOS comparedwith armA.No subgroupswere identified forwhich a TTrun-in provided clinical benefit.Thenumberof
patients developing brain metastasis and the time to brain metastasis were not improved by an early TT to ICI switch.
Key words: melanoma, immunotherapy, targeted therapy, sequential therapy, crossover design
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INTRODUCTION

Approximately 50% of cutaneous melanomas carry an
oncogenic BRAF mutation.1 While the BRAFV600 mutation is
considered an adverse prognostic factor,2 it also offers the
possibility of targeted therapy (TT) with combined BRAF and
https://doi.org/10.1016/j.esmoop.2025.105053 1
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MEK inhibition, which is associated with high overall
response rates and prolonged overall survival (OS). As pa-
tients with a BRAF mutation can also receive immuno-
therapy [immune checkpoint inhibitors (ICIs)], they have the
chance of two approved treatment options that can be
sequenced.

The question of the best first-line therapy in BRAFV600-
positive melanoma arose when, in addition to already
approved TT, ICI therapy either as programmed cell death
protein 1 (PD-1)-directed monotherapy or in combination
with anti-cytotoxic T-lymphocyte antigen 4 (CTLA4)
blockade became routinely available for unresectable or
metastatic melanoma between 2014 and 2016.3-6 Initially,
only indirect cross-trial comparisons of first-line ICI versus
TT were available.7-9 They consistently found a more du-
rable clinical progression-free survival (PFS) and OS
benefit with first-line ICI therapy compared with BRAFe
MEK inhibitor therapy, which was superior only within
the first 6-12 months due to faster and higher tumour
response rates.

The USA intergroup phase III DREAMseq trial was the
first prospective study to demonstrate that first-line ICI
therapy with nivolumab plus ipilimumab followed by
BRAFeMEK therapy was superior in terms of OS
compared with the reverse treatment sequence. Two-year
OS was 72% [95% confidence interval (CI) 63% to 79%] in
the group of patients starting with nivolumab and ipili-
mumab and 52% (95% CI 42% to 60%, log-rank P ¼ 0.010)
in those starting with dabrafenib plus trametinib.10 A
recent update of the three-arm phase II SECOMBIT trial
provided consistent, albeit non-significant, results with a
5-year OS rate of 52% for first-line nivolumab plus ipili-
mumab followed by encorafenib plus binimetinib after
progression compared with 45% for the alternate treat-
ment sequence.11-13

The third treatment cohort in SECOMBIT investigated a
so-called ‘sandwich approach’, i.e. 8 weeks of run-in with
encorafenib plus binimetinib and switch to nivolumab plus
ipilimumab until progression followed by re-challenge with
the same BRAFeMEK combination as predefined second-
line therapy. The 5-year OS rate was 57%, with numeri-
cally higher best overall objective response rates (BORRs) of
82% plus 62% achieved along the whole therapy
sequence.11,13 The phase II ImmunoCobiVem trial similarly
investigated a sandwich strategy by randomising patients
after a 3-month run-in with vemurafenib (VEM) plus cobi-
metinib (COB) to either an early switch to ICI with the
programmed death-ligand 1 (PD-L1) antibody atezolizumab
(ATEZO) until progression with re-challenge with the same
BRAFeMEK inhibitor combination as second line, or
continuous BRAFeMEK therapy until progression followed
by crossover to ATEZO. Interim 2-year OS rates were 67%
(95% CI 53% to 78%) for the early-ICI-switch arm and 58%
(95% CI 45% to 70%) for the TT first-line arm.14

Here we report the final results of the ImmunoCobiVem
trial including 3-, 4- and 5-year OS rates and in-depth an-
alyses of the patterns of progression, particularly of brain
metastasis.
2 https://doi.org/10.1016/j.esmoop.2025.105053
PATIENTS AND METHODS

Study design and patients

ImmunoCobiVem was a multicentre, open-label, randomised,
parallel-cohort, phase II trial (ClinicalTrials.gov identifier:
NCT02902029, https://clinicaltrials.gov/study/NCT02902029;
EudraCT number: 2015-005097-37, https://www.
clinicaltrialsregister.eu/ctr-search/search?query¼eudract_numb
er:2015-005097-37). Details of the study design have been
published previously.14 In brief, participants for this trial could be
enrolled at 25 centres in France, Germany, Greece and Serbia.
Eligible patients were at least 18 years of age, had histologically
confirmed unresectable advanced or metastatic, BRAFV600-posi-
tive, cutaneous melanoma, previously untreated for advanced
disease,withat leastonemeasurable lesionasperRECISTversion
1.115 and had an Eastern Cooperative Oncology Group (ECOG)
performance status of 0 or 1. Patients with uncontrolled or
symptomatic brain metastases or inadequate organ function
were excluded from enrolment.14

This trial was conducted under the auspices of the
German Dermatologic Cooperative Oncology Group
(DeCOG) in accordance with Good Practice Guidelines. The
study protocol and its amendments were approved by the
independent ethics committees at each study centre (Ger-
many, Greece, Serbia) or nationally (France); all patients
provided written informed consent before enrolment.
Procedures

After a 3-month run-in phase with oral VEM (960 mg twice
daily on days 1-28) plus COB (60 mg once daily on days 1-21
during the 4-weekly cycle), patients without disease pro-
gression or treatment interruption lasting �28 days were
randomised 1 : 1 to either continue TT (arm A) or to switch to
intravenous ATEZO (1200 mg on day 1 of each 21-day cycle,
arm B) (Figure 1A). Randomisation procedures were described
previously.14 At the time of study initiation in late 2015, VEM
plus COB became an European Union (EU)-wide authorised
treatment option for adults with unresectable or metastatic
melanoma with a BRAFV600 mutation. PD-L1-binding ATEZO
was an investigational drug at that time; the drug is currently
approved for advanced melanoma as triple therapy in com-
bination with VEM and COB by the U.S. Food and Drug
Administration but not by the European Medicines Agency.

The study protocol (Supplementary Material, available at
https://doi.org/10.1016/j.esmoop.2025.105053) specified
that patients would receive their randomised treatment
until the first documented disease progression (PD1), un-
acceptable toxicity, withdrawal of informed consent or
death, whichever occurred first. At PD1, patients were to
cross over to the respective other treatment until a second
documented progression (PD2; Figure 1A), in order to
investigate the impact of an early ICI switch compared with
switch at progression on time-to-event endpoints, response
and disease progression patterns. The study end was
defined as 48 months after the last patient was randomised
(follow-up period), with last visits and/or contact calls to
determine survival status and censoring for PFS and OS.
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Figure 1. Study design. Study design (A) and selected patient characteristics (B) after randomisation and after crossover (arms A and B, ITT population). LDH status,
metastatic stage (M1c yes/no) and prior adjuvant therapy were stratification factors resulting in equal distribution at the time of randomisation. Reasons for treatment
discontinuation before PD1 included adverse events (n ¼ 12/n ¼ 4), patient or investigator decision (n ¼ 13/n ¼ 6) or death (n ¼ 2/n ¼ 2) in arms A and B,
respectively (Supplementary Figure S1, available at https://doi.org/10.1016/j.esmoop.2025.105053). For patients with brain metastases at PD1, crossover was
restricted to patients with asymptomatic brain metastases only.
ATEZO, atezolizumab; BM, brain metastasis; COB, cobimetinib; ECOG, Eastern Cooperative Oncology Group; ITT, intention-to-treat; i.v., intravenous; LDH, lactate
dehydrogenase; OS, overall survival; PD1, first documented disease progression; PFS, progression-free survival; VEM, vemurafenib.
aMedian, at the time of enrolment.
bEligible: 0 or 1.
cAt the time of PD1.
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Outcomes and assessments

The primary study endpoint was PFS1, defined as time from
the start of the run-in phase until investigator-assessed PD1
(RECIST version 1.1-defined progression or death from any
cause in the absence of documented PD1). OS (defined as
time from the start of the run-in phase until death from any
cause) determined by landmark OS rates, PFS2 (time from
the start of the run-in phase to RECIST-assessed PD2 or
death from any cause) and PFS3 (time from PD1 until PD2
or death from any cause) were main secondary endpoints.
BORR, determined as best overall response (BOR) rate
of the primary intervention after randomisation and
the secondary intervention after crossover, constituted
further secondary efficacy endpoints in line with the
respective disease control rates, duration of response and
time to BOR. The rate of patients who could not cross
over to the alternate treatment at PD1 as planned due
to deterioration of ECOG status or multiple and/or
Volume 10 - Issue 5 - 2025
symptomatic brain metastasis and/or leptomeningeal dis-
ease was also assessed.

Safety, evaluated for all treated patients and using the
National Cancer Institute (NCI) Common Terminology
Criteria for Adverse Events (CTCAE), version 4.03 (http://
ctep.cancer.gov), was another main secondary endpoint.
The rates of adverse events (AE), particularly of grades 3
and 4 according to CTCAE, rates of serious adverse
events (SAEs), the causal relationship of AE and SAE with
treatment medication, as well as the proportion and length
of treatment interruptions and discontinuations and their
potential relationship with AE were assessed, as reported
previously.14

Statistical analyses

ImmunoCobiVem is a prospective, hypothesis-generating,
randomised, phase II trial comparing parallel cohorts. The
trial was initially designed to assess PFS2 as the primary
https://doi.org/10.1016/j.esmoop.2025.105053 3
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endpoint. To obtain 120 assessable patients who cross
over to the alternate regimen for PFS2 comparison,
the sample size calculation intended to randomise
141 patients allowing a 15% dropout rate during the
randomised phase. The calculation of the number of
patients to be enrolled in the run-in phase to achieve
141 patients in the randomised phase was based on the
event rates of the phase IB BRIM-7 trial.16 With an
expected dropout rate of 20% in the run-in phase, it was
therefore estimated that 176 patients would need to be
enrolled.

However, regular data monitoring of the ImmunoCobi-
Vem trial indicated that fewer patients than expected
crossed over after PD1 in the randomised phase, as has
been seen in other studies with a sequence design.10,11

With protocol version 2.0, dated after the completion of
the recruitment period (i.e. June 2020), the primary
endpoint was changed to PFS1: in contrast to PFS2,
PFS1 was not affected by the unexpected low crossover
rate, but allowed the important assessment of the impact of
an early switch from TT to ICI. All other endpoints were
assessed and reported as initially planned. As in spring 2020
it was uncertain whether an early switch to ICI would
positively or negatively impact PFS1 and consensus con-
ferences began to question combined BRAFeMEK blockade
as first-line standard of care in BRAFV600-positive cutaneous
melanoma,5 statistical analyses were amended to assess the
superiority of one of the two treatment arms versus the
other in a descriptive manner.

Based on the updated interim results from the confir-
matory phase III coBRIM trial reported in mid-2016, which
showed a median PFS of 12.3 months for VEM plus COB in
previously untreated, stage IIIC/IV, BRAFV600-positive mela-
noma,17 and with a two-sided aof 0.05 and 140 randomised
patients, a power of 80% would be achieved if the median
PFS1 in arm B was either improved to 20.8 months [hazard
ratio (HR) 0.59] or decreased to 7.3 months (HR 1.68) when
switching to ATEZO after the run-in phase. For this final
analysis as well as for the previously reported interim
analysis,14 the reporting of time-to-event endpoint HRs
followed an ‘arm A versus arm B’ direction. Detailed infor-
mation on the applied statistical methods was provided
previously.14
RESULTS

Baseline characteristics and patient disposition

One hundred and eighty-five patients started the run-in
phase between 23 November 2016 and 27 December
2019, of which 50 patients stopped study treatment before
randomisation due to AEs (n ¼ 28), disease progression
(n ¼ 11), death events (n ¼ 3), patients’ own decision/
withdrawal of their informed consent (n ¼ 6) or investigator
decision (n ¼ 2) [Supplementary Figure S1, available
at https://doi.org/10.1016/j.esmoop.2025.105053, Consoli-
dated Standards of Reporting Trials (CONSORT) flow chart].
4 https://doi.org/10.1016/j.esmoop.2025.105053
At the end of the run-in phase, 8 patients had achieved a
complete response (CR) and 92 patients a partial response
(PR). They formed, together with further 35 patients [33
with stable disease (SD) and 2 protocol violators with small
and asymptomatic brain metastasis as the only site of
progression who were allowed to continue trial treatment],
the intention-to-treat population of 135 patients
(Figure 1A). In addition to the protocol-defined stratification
factors for randomisation [serum lactate dehydrogenase
(LDH) (elevated versus within normal limits at enrolment),
metastatic stage (IV M1c yes/no) and previous adjuvant
therapy (yes/no)], both treatment arms were well balanced
(Figure 1B). Full baseline characteristics for both arms and
of the 50 non-randomised patients are available in
Supplementary Table S1, available at https://doi.org/10.
1016/j.esmoop.2025.105053.

At the final cut-off date (9 July 2024) and after a median
follow-up of 57.8 months [interquartile range (IQR) 22.7-
65.4 months] in arm A and 55.8 months (IQR 27.3-62.3
months) in arm B, calculated using the reverse Kaplane
Meier method, five patients in arm A and four patients in
arm B were still receiving treatment in the randomised
phase, and two patients in each arm were still on treatment
in the crossover phase.

For patients undergoing crossover in arm A (n ¼ 21) and
in arm B (n ¼ 35), key patient characteristics did not differ
substantially between the two groups except for LDH
(Figure 1B). Additional characteristics of these patients
undergoing crossover, including those of the further 16
patients in arm A and 15 patients in arm B not crossing over
despite disease progression under initial therapy (PD1), are
provided in Supplementary Table S2, available at https://
doi.org/10.1016/j.esmoop.2025.105053.
Efficacy

For the initial treatment course, arm A (continued VEM þ
COB) showed statistically superior outcomes for PFS1
with a median of 13.0 months (95% CI 9.9-15.6 months)
versus 5.9 months (95% CI 5.5-8.3 months) for arm B.
(Figure 2A). Descriptive subgroup analyses for potentially
prognostic/predictive factors of PFS1 are provided in
Supplementary Figure S2, available at https://doi.org/10.
1016/j.esmoop.2025.105053: analyses did not reveal a
specific subgroup particularly benefitting from an early
switch to ATEZO.

Median OS of all patients entering the randomised phase
was improved with 49.6 months [95% CI 26.1 months-not
evaluable (NE)] in the early-switch arm B compared with
40.2 months (95% CI 18.9 months-NE) in arm A. Subgroup
analyses did not indicate a relevant benefit for any particular
group, but patients with SD after the TT run-in seemed to
benefit more from a treatment switch to ATEZO
(Supplementary Figure S3, available at https://doi.org/10.
1016/j.esmoop.2025.105053). Long-term OS rates at 36, 48
and 60 months were 54.6% (95% CI 41.1% to 66.1%), 42.4%
(95% CI 29.3% to 54.9%) and 40.1% (95% CI 27.1% to 52.8%)
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in arm A, and 55.0% (95% CI 40.6% to 67.3%), 52.6% (95% CI
38.1% to 65.2%) and 45.0% (95% CI 30.5% to 58.4%) in arm B,
respectively (Supplementary Figure S4, available at https://
doi.org/10.1016/j.esmoop.2025.105053).
Volume 10 - Issue 5 - 2025
After crossover, a significant proportion of patients in
both treatment arms had rapid further disease progression
(Figure 3); patients in arm B who were re-challenged with
TT (as part of the ‘sandwich’ approach) had a longer time to
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second progression (PD2) (median PFS3 6.0 months, 95% CI
2.1-8.8 months), while in arm A the use of second-line
ATEZO did not show a clinically meaningful PFS3 benefit
(2.8 months, 95% CI 2.1-3.3 months). As a result, total PFS
(PFS2, i.e. PFS1 þ PFS3) of the 35 patients with crossover in
arm B was slightly better compared with the 21 patients in
arm A [median PFS2 arm B 14.6 months (95% CI 8.6-25.6
months); arm A 12.6 months (95% CI 8.3-17.0 months)]
despite the very short PFS1 in patients in arm B (Figure 3B).
Occurrence of brain metastases

At randomisation, the 8 CR and 92 PR achieved during the
run-in phase were well distributed among both treatment
arms; 17 patients in arm A and 16 patients in arm B had SD
as BOR during run-in. After randomisation, tumour control
was lost rapidly in 33 patients (50%) in arm B (treatment
switch to ATEZO) who experienced disease progression as
best treatment response compared with 12 patients (17%)
in arm A (continued TT treatment) (Supplementary
Table S3, available at https://doi.org/10.1016/j.esmoop.
2025.105053). Detailed patterns of progression with a
focus on brain metastasis are shown in Figure 4.

More patients in arm B developed brain metastasis early
after the switch, while patients with continued TT (arm A)
developed brain metastasis later (Supplementary Figure S5,
available at https://doi.org/10.1016/j.esmoop.2025.
105053); brain metastases-free survival at 6 months was
92% (95% CI 81% to 96%) versus 67% (95% CI 54% to 78%)
and at 12 months 79% (95% CI 64% to 88%) versus 55%
(95% CI 41% to 66%) for arm A and B, respectively. Patients
with and without brain metastases who received ATEZO
after progression on TT treatment (arm A) had a poor
outcome (Figure 5; arm A: KaplaneMeier curves, left side).
For crossover patients in arm B (curves, right side),
6 https://doi.org/10.1016/j.esmoop.2025.105053
sandwich-like re-challenge of TT resulted in a clearly
improved PFS3 and OS for patients without brain metastasis
compared with patients with brain metastasis as well as
compared with patients in arm A irrespective of brain
metastasis. For patients in arm B receiving TT re-challenge
(‘sandwich’ therapy), the formation of new brain metasta-
ses seemed to be meaningfully decreased, as shown in an
exploratory analysis (Supplementary Figure S6, available at
https://doi.org/10.1016/j.esmoop.2025.105053).
Safety

Treatment-related adverse events (TRAEs) of any CTCAE
grade along all study phases were reported in 68 patients
(98.6%) in arm A and in 66 patients (100.0%) in arm B.
Grade 3-4 TRAEs occurred in 29 patients (42.0%) in arm A
and in 32 patients (48.5%) in arm B (Supplementary
Table S4, available at https://doi.org/10.1016/j.esmoop.
2025.105053). The most common TRAE (all study phases
combined) was diarrhoea of any grade, occurring in 36
patients (52.2%) in arm A and 35 patients (53.0%) in
arm B.

Grade 3-4 TRAEs occurring in >10% of patients were
increased lipase levels [12 patients (17.4%) in arm A and 8
patients (12.1%) in arm B] and increased blood creatine
phosphokinase levels (reported for 8 patients in arm B;
12.1%). TRAEs as per the study phase (run-in phase, post-
randomisation phase until crossover or end of treatment,
post-crossover phase) are displayed in Supplementary
Table S5, available at https://doi.org/10.1016/j.esmoop.
2025.105053. Following randomisation, well-known, ICI-
class-specific TRAEs were observed in arm B: hyperthy-
roidism of any grade in 10 patients (15.2%, grade 3 in 1
patient) and hypothyroidism of grade 1-2 in 9 patients
(13.6%). In arm A, continuation of TT resulted in new or
Volume 10 - Issue 5 - 2025
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ongoing, class-specific photosensitivity reactions of any
grade in 11 patients (15.9%, grade 3 in 1 patient;
Supplementary Table S5, available at https://doi.org/10.
1016/j.esmoop.2025.105053).

A detailed analysis of the reasons for study discontinua-
tion or non-crossover has been reported previously.14
DISCUSSION

ImmunoCobiVem is, after the DREAMseq and SECOMBIT
trials, the third randomised trial, which suggests that ICI
therapy is clinically superior in terms of OS when used early
in BRAFV600 mutation-positive patients with advanced
melanoma. DREAMseq as well as SECOMBIT compared ICI
first-line use with first-line TT and showed an accentuated,
characteristic crossing in their PFS and OS KaplaneMeier
curves.10-12 The initial clinical superiority of BRAKeMEK
first-line therapydaround 6 months until crossing of the
PFS curve and around 12 months until crossing of the OS
curvedis explained by the rapid tumour response to TT,
Volume 10 - Issue 5 - 2025
whereas the response kinetics of ICIs, with often delayed
and numerically fewer responses, result in an initially higher
tumour progression and more early deaths.

These differences in response kinetics supported the idea
to integrate the rapid onset of response to TT and the
durable responses achieved through ICI by an early switch
strategy combining the best of both approaches without
increasing toxicity. In both the SECOMBIT and the Immu-
noCobiVem trials, the impact of a ‘sandwich approach’ of
front-line BRAFeMEK therapy followed by second line like
ICI therapy with re-exposure to BRAFeMEK therapy after
first progression was explored. Both trials were designed in
2015 as hypothesis-exploring, randomised phase II trials,
with a ‘classical’ TT first-line cohort with predefined cross-
over to ICI therapy after initial progression serving as the
trial’s internal control group. The preclinical data supporting
this rationale were previously reported.11,14

Both trials, ImmunoCobiVem and SECOMBIT, showed the
clinical superiority of the sandwich approach compared
https://doi.org/10.1016/j.esmoop.2025.105053 7

https://doi.org/10.1016/j.esmoop.2025.105053
https://doi.org/10.1016/j.esmoop.2025.105053
https://doi.org/10.1016/j.esmoop.2025.105053
https://doi.org/10.1016/j.esmoop.2025.105053


Patients at risk, n

Arm A with brain metastasis at switch
Arm A without brain metastasis at switch

7 1 1 1 1 1
14 2 1 1 1 1 1 1 1

1
1

1
1 1

Patients at risk, n

Arm B with brain metastasis at switch
Arm B without brain metastasis at switch

11 4 1 1
24 10 7 3 3 2 2

1
3 2

Patients at risk, n

Arm A with brain metastasis at switch
Arm A without brain metastasis at switch

7 7 5 3 3 3 3 3
14 14 10 5 5 4 3 3 1

3
8

3
5

1
1

0 6 12 18 24 30 36 42 48 54 60 66 72 78 84
0

10
20
30
40
50
60
70
80
90

100

O
S

(%
)

+ Censored

37%

71%

37%

61%61%

79%

43% 43%

43% 43%

11
2
2

Patients at risk, n

Arm B with brain metastasis at switch
Arm B without brain metastasis at switch

11 10 5 3 3 2 2 2
24 23 19 13 10 7 7 5

4
16

2
9

1
2

+ Censored

0 6 12 18 24 30 36 42 48 54 60 66
0

10
20
30
40
50
60
70
80
90

100

Time from randomisation (months)

O
S

(%
)

+ Censored

87%
75%

69%
62%

51%

55%

33%
22% 22%22%

0 6 12 18 24 30 36 42 48 54 60 66
0

10
20
30
40
50
60
70
80
90

100

PF
S3

(%
)

7%

14%

7% 7%

+ Censored

7%

14%

0 6 12 18 24 30 36 42 48 54
0

10
20
30
40
50
60
70
80
90

100

Time from randomisation (months)Time from randomisation (months)

Time from randomisation (months) 

PF
S3

(%
)

27% 27%

12%

27%

Arm A with brain 
metastasis at crossover 

(n = 7)

Arm A without brain 
metastasis at  crossover

(n = 14)

Events, n (%) 6 (86) 13 (93)

Median PFS3, months (95% CI) 2.0 (0.4-3.9) 2.9 (2.3-3.5)

HR (95% CI) 1.14 (0.43-3.02) —

P value 0.80 —

Arm B with brain 
metastasis at crossover

(n = 11)

Arm B without brain 
metastasis at crossover

(n = 24)

Events, n (%) 10 (91) 13 (54)

Median PFS3, months (95% CI) 2.1 (1.2-8.8) 7.5 (2.8-NR)

HR (95% CI) 2.24 (0.98-5.15) —

P value 0.05 —

Arm A with brain 
metastasis at crossover 

(n = 7)

Arm A without brain 
metastasis at crossover

(n = 14)

Events, n (%) 4 (57) 7 (50)

Median OS, months (95% CI) 17.0 (6.3-NR) 37.5 (9.9-NR)

HR (95% CI) 1.10 (0.32-3.78) —

P value 0.88 —

Arm B with brain 
metastasis at crossover 

(n = 11)

Arm B without brain 
metastasis at crossover

(n = 24)

Events, n (%) 8 (73) 8 (33)

Median OS, months (95% CI) 15.0 (6.1-NR) NR (23.9-NR)

HR (95% CI) 3.35 (1.25-8.99) —

P value 0.01 —

PFS3 (arm A)

OS (arm A) OS (arm B) 

PFS3 (arm B) 

B

A

Figure 5. Explorative analysis of crossover outcomes: KaplaneMeier estimates for patients with or without brain metastasis before crossover. PFS3 (A) and OS (B)
show rapid progression and a general lack of activity for second-line atezolizumab after TT failure. For arm B, re-challenge with TT demonstrates some late-line activity
in terms of PFS3 (A, right panel) with high OS rates in patients without brain metastases at the time of crossover and poor OS outcome in patients with brain
metastases (B, right panel). Reported are the log-rank P values.
CI, confidence interval; HR, hazard ratio; NR, not reached; OS, overall survival; PFS, progression-free survival; TT, targeted therapy.

ESMO Open E. Livingstone et al.
with the ‘classical’ approach, where TT is switched to ICI
only after disease progression. The OS rate at 2 yearsdthe
primary study endpoint in SECOMBITdwas slightly higher
(69% versus 65%) for the sandwich approach.11 For Immu-
noCobiVem, OS rates at 2 years for the sandwich approach
were 10% higher with 68% for arm B (95% CI 54% to 78%)
versus 58% for arm A (95% CI 45% to 70%). The 4-year OS
rates in SECOMBIT were 59% (95% CI 47% to 71%) for the
sandwich approach and 46% (95% CI 33% to 59%) for
the TT-to-ICI arm,12 and in ImmunoCobiVem 53% for the
sandwich approach (95% CI 38% to 65%) and 42% (95% CI
29% to 55%) for TT to ICI, demonstrating a lasting landmark
survival benefit in the range of 13% and 11%, respectively.

Noteworthily, both trials indicated also that the sum of
BORRs calculated for each, i.e. the first-line and the second-
line intervention, was higher for the sandwich approach
with 82% plus 62% versus 87% plus 26% for TT to ICI in
SECOMBIT, and an overall BORR of 89% versus 81% in
ImmunoCobiVem. Therefore, the hypothesised rationale of
the trials to improve tumour control through such sandwich
approaches based on response kinetics was partially met.
However, despite some advantage in tumour control in
terms of the sum of BORRs, the sandwich approach in
SECOMBIT did not show superior 2-year and 4-year OS rates
compared with today’s standard sequencing approach, ICI
to TT. OS rates in the ICI-to-TT arm of that trial were 73%
(95% CI 62% to 84%) at 2 years and 64% (95% CI 53% to
76%) at 4 years, 4% and 5%, respectively, higher than the
8 https://doi.org/10.1016/j.esmoop.2025.105053
above-reported response rates for the sandwich approach
in SECOMBIT.11,12 Only in the most recent 5-year update a
numerically higher OS rate at 5 years for the sandwich arm
could be seen (52% for the ICI-to-TT arm, 57% for the
sandwich arm).13

Recently presented results from the randomised phase II
EBIN trial, testing another sandwich approachda 3-month
run-in with encorafenib and binimetinib followed by four
cycles of combined checkpoint inhibition and subsequent
nivolumab maintenance until progression with crossover to
encorafenib plus binimetinibdversus combined checkpoint
blockade plus nivolumab maintenance and investigator’s
choice after progression provided similar results. Overall
tumour control was higher for the sandwich approach, but
the PFS and OS curves crossed around 9 and 15 months,
respectively, also in this study, demonstrating better long-
term benefit for the ICI first-line study arm without
BRAFeMEK induction.18

Therefore, sandwich approaches, entitled ‘BRAFeMEK
induction’ in the European Organisation for Research and
Treatment of Cancer’s EBIN trial, have not shown to be
superior to immediate first-line ICI combination therapy (i.e.
as used in DREAMseq, EBIN, SECOMBIT) in advanced mel-
anoma patients to date.10,11,18 However, certain subgroups
of patients might benefit from a short run-in with TT, and it
needs to be better determined who these patients are and
what the optimal duration of TT treatment before switch is.
Neither ImmunoCobiVem nor SECOMBIT, DREAMseq or
Volume 10 - Issue 5 - 2025
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EBIN could clearly indicate subgroups benefitting from short
front-line BRAFeMEK therapy.10,11,18 An elevated LDH level
is an adverse prognostic factor and it has been suggested
that a rapid tumour response induced by a short TT run-in
may be advantageous, especially in those patients with a
high disease burden and aggressive disease dynamics who
cannot wait for immunotherapy to take effect. For the EBIN
trial, only PFS subgroup analyses have been reported so far
showing a benefit for patients with LDH >2� the upper
limit of normal, but these groups were small.18 In SECOM-
BIT, patients with elevated LDH levels had a 5-year OS rate
of 65% in the sandwich arm compared with 44% in the ICI-
to-TT arm.13 Interestingly, patients in the sandwich arm
with normal LDH had a lower 5-year OS than patients in the
ICI-to-TT arm (52% versus 57%). Additionally, patients in the
TT-to-ICI arm with normal LDH demonstrated a 5-year OS of
50% with substantially fewer deaths, particularly in the first
2 years, in comparison to the ICI-to-TT arm. In patients with
normal LDH, both first-line ICI as well as first-line TT can
provide long-term benefit.19,20 Switching from TT to ICI
before disease progression in patients with normal LDH is
not supported by the current data and may even lead to
rapid tumour progression as was seen in several patients in
the ImmunoCobiVem trial.

Several recent translational studies have investigated the
effects of sequencing TT and ICI at the molecular level. Tu-
mours that relapse after mitogen-activated protein kinase
pathway inhibition are cross-resistant to immunotherapies
due to a cancer cell-instructed, immunosuppressive tumour
microenvironment that lacks functional CD103þ dendritic
cells, precluding an effective T-cell response.21 In contrast,
anti-PD-(L)1 treatment before TT optimised response dura-
bility by promoting pro-inflammatory polarisation of macro-
phages and clonal expansion of interferon-ghi, CD8þ
cytotoxic and proliferative T cells (as opposed to CD4þ reg-
ulatory), which highly express activation genes.22 These
findings corroborate the low rate of treatment response to ICI
when TT has failed and the comparatively better response to
TT after ICI treatment observed in ImmunoCobiVem. How-
ever, other studies demonstrated beneficial immunological
changes in the tumour microenvironment after BRAF and
MEK inhibition that may sensitise tumours to ICIs.23-26 Using a
preclinical mouse model, Hornsteiner et al. showed that BRAF
inhibition increases tumour immunogenicity by up-regulating
genes associated with immune activation and enhancing
dendritic cell activity.27 The best timing and duration of TT
before ICI seems to be of great importance. Future
sequencing studies should therefore aim to take tumour bi-
opsies at different time points during TT and ICI treatment to
investigate changes in the tumour microenvironment and
should measure circulating tumour DNA levels to determine
the best time of treatment switch.

A comparison of the results of the four sequencing
studies DREAMseq,10 SECOMBIT,11-13 EBIN18 and Immuno-
CobiVem is only possible to a limited extent, as, for
example, DREAMseq did not investigate a ‘sandwich arm’
with a run-in with TT, ImmunoCobiVem used mono ICI
instead of combined ICI, SECOMBIT patients could switch to
Volume 10 - Issue 5 - 2025
ICI even if they had progressed during run-in with TT or, in
case of EBIN, the study was conducted much later
when other treatment options outside the trial were
available.

ImmunoCobiVem is the first of these trials to elucidate
the response and progression patterns along the treatment
sequence in detail. The design of crossover trials is in gen-
eral challenging,28 as real-world standards may change
during the conduct of such fixed-sequence trials.29 The
number of patients who underwent protocol-specified
crossover in ImmunoCobiVem was lower than expected,
as seen in other trials.10,11 In particular, patients with rapid
disease progression, clinical deterioration, multiple/symp-
tomatic brain or leptomeningeal metastasis and severe AEs
were excluded from the crossover and/or required further
treatment outside the study. This must be taken into ac-
count when interpreting the data. Patients with SD after TT
run-in seemed to benefit more from a treatment switch to
ICI in terms of OS. After crossover, CRs could be re-induced
in patients with previous RECIST-confirmed response. The
response to ICI after progression on TT was poor, although
several patients could benefit from re-challenge with TT.

As ImmunoCobiVem did not randomise patients with
brain metastases, the patterns of their occurrence after
randomisation to either continue TT or switch to ICI could
be followed and the time to formation of new brain me-
tastases investigated inside a prospectively planned trial.
Neither the number of patients developing brain metastasis
nor the time to brain metastasis was inferior in patients in
arm A, which is in contrast to the recently published results
of SECOMBIT reporting both a lower rate of brain metas-
tasis as well as longer brain metastasis-free survival in pa-
tients in the sandwich arm compared with patients in the
TT-to-ICI arm.12 SECOMBIT, however, used combo ICI
(nivolumab plus ipilimumab), while PD-L1 inhibitor mono-
therapy was used in ImmunoCobiVem. To tackle the highly
relevant matter of brain metastasis, intensified treatment
strategies might be key.30 Whether a triple therapy with a
combination of BRAF þ MEK and PD-1 inhibitors or a
sequenced approach with a TT run-in before combo
immunotherapy or combo ICI alone can better prevent
brain metastasis needs to be further investigated.

The main limitation of ImmunoCobiVem was the lack of a
third cohort, investigating ICI first-line therapy. This, together
with the crossover design of a study that was recruiting at a
time of rapidly emerging treatment options outside of
clinical trials with a changing standard of care, rendered the
interpretation of the trial outcomes somehow difficult.
While the primary endpoint PFS1 and the secondary
endpoint OS were not affected by the lower-than-expected
rate of patients who underwent the protocol-specified
crossover, the validity of PFS2, PFS3, BORR results and the
presentation of brain metastasis development is limited
by the lower patient numbers. In addition, dual ICI with anti-
PD-1 plus anti-CTLA4 inhibition was not tested in this study
but may have been more effective in maintaining the
treatment response after run-in with TT. Further limitations
have been discussed previously.14
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In conclusion, the final analysis of the ImmunoCobiVem
trial showed an improved, although not statistically
significant, 4- and 5-year landmark OS and overall BORR
after a short run-in with TT and switch to ICI before
disease progression compared with continued TT and
switching to ICI at progression. However, the benefit was
small and it remains to be determined which patients will
benefit from a TT run-in and which patients will develop
rapid tumour progression when switched from TT to ICI.
Neither the number of patients who developed brain
metastases nor the time to brain metastases was
improved by an early switch from TT to ICI. Larger studies
are required to further investigate the results of this
phase II study.
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