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ABSTRACT

Background Nivolumab plus ipilimumab (COMBO) is the
standard treatment for asymptomatic melanoma brain
metastases (MBM), but current guidelines do not provide
specific recommendations for treatment discontinuation
in responding patients. This study aimed to evaluate
outcomes after COMBO discontinuation within 24 months
and the role of continuing treatment beyond 24 months.
Methods Patients with MBM treated with COMBO who
discontinued treatment within 24 months for reasons
other than disease progression or continued beyond this
time point were retrieved. Overall survival (0S), objective
response, progression-free survival (PFS) and toxicities
were analyzed.

Results 465 patients were included: 392 discontinued
COMBO within 24 months, while 73 continued beyond

24 months. Treatment was discontinued due to complete
response (CR, n=47), partial response (PR, n=45), stable
disease (SD, n=12), toxicity after SD (n=59), toxicity after
CR (n=99), or toxicity after PR (n=130). At multivariable
analysis, the line of treatment (>first vs first: HR 2.65
(1.62-4.32)), the immune-related adverse events
(irrespective of anti-tumor necrosis factor-alpha) (HR
0.18 (0.07-0.42)); COMBO discontinuation after CR (HR
0.15 (0.05-0.40)), or PR (HR 0.08 (0.03-0.26)), as well
as stopping due to toxicity after CR (HR 0.14 (0.07-0.27))
or PR (HR 0.51 (0.32-0.82)), were associated with 0S.
Notably, at a median follow-up of 51 months (IQR 31-70),
patients with CR/PR who discontinued COMBO within

24 months had PFS and OS comparable to those who
continued treatment beyond this time point. 4-year 0S
exceeded 83% in patients discontinuing COMBO after CR,
PR, or toxicity following CR, compared with 66.4% in those

29
34,35

WHAT IS ALREADY KNOWN ON THIS TOPIC

= The optimal duration of immune checkpoint inhibi-
tor therapy in melanoma brain metastases remains
unclear.

WHAT THIS STUDY ADDS

= Discontinuation of nivolumab plus ipilimumab within
24 months after response is associated with survival
outcomes comparable to continued treatment, and
discontinuation after complete response—including
due to toxicity—can result in durable disease con-
trol. Immune-related adverse events are associated
with improved overall survival, independent of anti-
tumor necrosis factor-alpha use.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= These findings support treatment discontinuation
after response in selected patients with melanoma
brain metastases and provide a rationale for pro-
spective studies to define optimal immunotherapy
duration.

discontinuing due to toxicity after PR; median PFS was not
reached in the former groups but was 18.6 months in the
toxicity after PR group.

Conclusion Discontinuation of COMBO within 24 months
appears safe in patients with CR and in selected cases

of PR, with no survival disadvantage versus prolonged
therapy.

BM) Group
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INTRODUCTION

The prognosis of patients with melanoma brain metastases
(MBM) has been dramatically improved with the introduc-
tion of newer melanoma therapeutics.' > Immune check-
point inhibitors have demonstrated durable intracranial
activity with single-agent ipilimumab and single-agent
anti-programmed cell death protein-1 (anti-PD-1) treat-
ments, although with modest response rates. Targeted
therapy with dabrafenib plus trametinib in patients with
BRAF-mutant MBM demonstrated clinically significant,
but less durable, intracranial activity.'™

The anti-PD-1 Brain Collaboration (ABC) randomized
phase 2 study was the first trial to demonstrate activity
of combination nivolumab plus ipilimumab (COMBO)
in MBM, showing significant improvement in terms of
objective response rate (ORR), progression-free survival
(PFS) and overall survival (OS) compared with anti-PD-1
alone.””® Importantly, long-term follow-up with a median
of over 7 years confirmed durable benefit: at 7 years,
intracranial PFS was approximately 42% with COMBO
versus 15% with nivolumab alone, and OS was 48% vs
26% respectively, with even higher survival (~51%) in
drug-naive patients treated in the first-line setting, under-
scoring the long-term impact of upfront COMBO in
active, asymptomatic MBM.? CheckMate 204 confirmed
the activity of the COMBO in patients with asymptom-
atic MBM, with intracranial activity in more than 50% of
patients. In addition, more than 85% of responses were
durable, with both median PFS and OS not reached at
a median follow-up of 20.6 months." Furthermore, in a
27-patient cohort, the NIBIT-M?2 trial (ClinicalTrials.gov.
Identifier: NCT02460068; European Union Drug Regu-
lating Authorities Clinical Trials, number 2012-004301-
27) also demonstrated similar efficacy of COMBO with a
median OS of 29.2 months.? Based on these trials, and a
meta-analysis,” COMBO is widely considered one of the
standards of care for patients with asymptomatic MBM
who are candidates for COMBO immunotherapyl_6 as
well as a first-line treatment for patients without brain
metastases, as shown in the CheckMate 067 trial.” While
there is growing evidence supporting the discontinuation
of immunotherapy in patients with metastatic melanoma
who achieve a response in extracranial metastases, data
regarding discontinuation in the context of MBM remain
limited.

Outside clinical trials, the average duration of immune
checkpoint inhibitors in advanced unresectable mela-
noma is typically 2 years if no progression or severe toxic-
ities are documented.® The tumor microenvironment
of brain metastases poses unique challenges, including
differential immune infiltration and the hypothetical
impact of the blood-brain barrier, which may influ-
ence the robustness and longevity of immune responses
compared with extracranial sites.” "’

Current European Society for Medical Oncology
(ESMO) consensus guidelines, European Association
of Dermato-Oncology (EADO), the European Derma-
tology Forum (EDF), and the European Organization of

Research and Treatment of Cancer (EORTC) consensus,
and American Society of Clinical Oncology (ASCO)
guidelines acknowledge the efficacy of checkpoint inhib-
itors in brain metastases but do not provide specific
recommendations for treatment discontinuation in this
challenging subgroup.® '™ Consequently, clinicians may
remain cautious about stopping therapy in patients with
MBM within 2 years of treatment and in several centers
even after 2 years.

Durable responses in patients with MBM, after elective
discontinuation of anti-PD1-based immunotherapy due
to complete response (CR), have been reported in small
retrospective studies (20 patients overall),'*'® suggesting
that treatment discontinuation may be considered in
patients with a good response.

ABC trial® > and CheckMate 204 study' set up, per
study protocol, the duration of COMBO for 2 years but
findings on discontinuation within 2 years and data on
patients who discontinued treatment at 2 years compared
with those who did not, are not available. Based on the
lack of available data, and most importantly, considering
that ESMO consensus and guidelines,8 T or EADO/
EDF/EORTC Consensus,12 as well as ASCO recommenda-
tions'> do not suggest the optimal duration of treatment
in patients with MBM, our study aimed to investigate
the outcome of patients with MBM, who discontinued
COMBO treatment within 2 years for reasons other than
progressive disease and to investigate whether continuing
treatment beyond 2 years yields benefit.

METHODS

Patients with MBM who received COMBO between
January 2012 and April 2025, and discontinued treatment
for reasons other than progression of disease, were identi-
fied from a dedicated collected dataset. All patients were
treated and followed up in 27 referral melanoma centers
(detailed in online supplemental methods). The following
parameters were retrieved: brain metastasis, presence
of extracranial disease, date of last follow-up, surgery,
timing of stereotactic radiosurgery, number and size of
brain metastases, steroid therapy given at baseline due
to central nervous system (CNS)-symptoms (defined as
neurologic signs or symptoms related to CNS metastases
that were clinically significant and/or required thera-
peutic intervention including corticosteroid and antiepi-
leptic therapy, as well as locoregional treatments such as
surgical resection or radiotherapy) or later for toxicity
management, immune-related adverse events (irAEs)
graded according to National Cancer Institute Common
Terminology Criteria for Adverse Events V.4.03'” and asso-
ciated immunosuppressive treatments, reasons for treat-
ment discontinuation, COMBO duration, best overall
response, date of progression and date of death. Reasons
for treatment discontinuation were extracted and classi-
fied as follows: (1) Medical judgment—as per standard
based on clinical trials'*—or patient decision because
of CR, partial response (PR) or stable disease (SD);
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treatment-limiting toxicity. Patients who interrupted
treatment due to disease progression, ocular and mucosal
melanoma, or those who did not receive COMBO were
excluded from this analysis.

Outcome

The primary endpoint was OS-discontinuation, defined
as the time from discontinuing COMBO to death due to
any cause. PFS-discontinuation was calculated as the time
between immunotherapy discontinuation and tumor
progression or death; both survival times were censored
at the last follow-up. For the landmark analysis, the time
point was set at 24 months, and accordingly PFS and OS
were compared between patients with CR/PR who did or
did not discontinue before 24 months. The study design
and methodology were approved by the institutional
review boards or ethical committee of each participating
institution. The study was carried out in accordance with
the Declaration of Helsinki and the International Confer-
ence on Harmonization of Good Clinical Practice.

Statistical analysis

Patients characteristics were categorized based on vari-
able types. Categorical factors were presented as absolute
frequencies and percentages while quantitative variables
were represented by their median and IQR. Survival times
were analyzed using the Kaplan-Meier method and the
median survival time was reported along with its corre-
sponding 95% CIs. Survival rates at different time points
were also derived from the Kaplan-Meier curve. To esti-
mate HRs and their 95% CIs, a proportional hazard
model was employed. Factors with a statistically signif-
icant p value at univariate analysis were considered in
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the multivariable model. This model was built through
a stepwise forward selection based on Wald statistics,
aiming to identify independent variables associated with
survival times. The significance level was set to 0.05.
Missing data frequency was reported in each table and
no missing imputation was done. Statistical analysis was
conducted using the IBM-SPSS V.28.0 statistical software
and R V.4.1.0.

RESULTS

Patients

465 patients with MBM, who received COMBO between
January 2012 and April 2025 and who discontinued treat-
ment for reasons other than progressive disease, were
retrieved (figure 1S shows a flowchart of the study popu-
lation and baseline characteristics). Overall, 392 (84.3%)
patients discontinued treatment within 24 months from
starting COMBO, and 73 (15.7%) continued beyond 24
months.

The median age was 62 years, 308 (66.2%) were males,
212 (45.6%) were BRAFV600-mutated. Baseline lactate
dehydrogenase level was below the upper normal limit
in 237 patients (51.0%). Overall, 406 (87.3%) received
COMBO as firstline treatment and the majority of
patients (393, (84.5%)) had extracranial disease. In our
cohort, only 59 (12.7%) patients received the COMBO in
the second-line setting. Firstline treatment consisted of
targeted therapyin 32 (54.2%) patients, primarily selected
to achieve rapid disease control due to symptomatic brain
metastases. The remaining 27 (45.8%) patients received
other treatments, mainly anti-PD-1 monotherapy. The

47 (12.0%) 45 (11.5%)

12 (3.1%)

oy & <

Histogram showing the distribution for immunotherapy discontinuation within 24 months according to the cause of

treatment interruption. CR, complete response; PR, partial response; SD, stable disease.
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median duration of prior treatment before switching to
the combination therapy was 6 months (IQR 2-15).

The baseline Eastern Cooperative Oncology Group
performance status (ECOG PS) was 0 in 228 patients
(58.2%) who discontinued COMBO within 24 months,
and in 53 patients (72.6%) among those who continued
treatment beyond 24 months.

Overall, 406 patients (87.3%) received COMBO as first-
line treatment, while surgery and radiotherapy to MBM
were administered at comparable rates in the two groups:
114 patients (29.1%) who discontinued within 24 months
and 9 patients (12.3%) who continued treatment beyond
24 months underwent surgery, while radiotherapy was
delivered to 223 patients (56.9%) and 48 patients
(65.8%), respectively. Specifically, in the discontinuation
group stereotactic radiosurgery (SRS) was performed
in 203 patients (91.0%), WBRT in 17 patients (7.6%),
whereas in the discontinuation group, SRS was used in 42
patients (87.5%) and Whole Brain Radiotherapy (WBRT)
in 6 patients (12.5%) (p=0.28). Baseline characteristics
of patients who continued treatment within or after 24
months are reported in online supplemental table 1).

Among the overall cohort, 232 patients (49.9%)
required corticosteroids during COMBO; 125 (53.8%)
due to CNS-related symptoms and 65 (28.0%) to manage
radiotherapy-related complications.

In addition, 404 patients (86.8%) experienced immune-
related toxicities, among them 357 (76.7%) required
immunosuppressive therapy and 113 (24.3%) an anti-
tumor necrosis factor-alpha (anti-TNF-0) drug, while 244
(562.4%) received other immunosuppressive agents. The
online supplemental table 2 summarizes the grading of
toxicity across the different patient groups, as well as the
number of patients who discontinued treatment due to
irAEs and the corresponding toxicity grade leading to
treatment discontinuation.

Among the 392 patients who discontinued treatment
within 24 months, overall response was one of the main

100% s :

= %
s ;
2 75%
2
=
7]
4
2 50%
L
<
2
?
o 25%
>
o e
o

0%

reasons for discontinuation: 47 (12.0%) patients with CR,
45 (11.5%) with PR, while only 12 (3.1%) patients discon-
tinued with SD Furthermore 59 (15.1%) patients discon-
tinued COMBO due to toxicity without any response and
without evidence of disease progression prior to treat-
ment discontinuation, 99 (25.3%) due to toxicity after CR
and 130 (33.2%) after PR (figure 1 illustrates the reasons
for treatment discontinuation).

Treatment duration differed depending on the reason
for discontinuation, with median duration ranging from
1.2 months in patients discontinuing due to toxicity, to
2.5 months in those who discontinued because of toxicity
after achieving CR, and up to 22 months in patients who
stopped after achieving CR (figure 2S).

Outcome

At a median follow-up of 51 months (IQR 31-70),
patients who discontinued COMBO within 24 months
due to toxicity (without PR/CR) had the shortest PFS
(median 4.1 months), whereas median PFS was not
reached in those who stopped due to response (CR/
PR) or because of toxicity occurring after CR. Among
patients with PR who discontinued for toxicity, median
PFS was 18.6 months (figure 2A). 4-year PFS rates ranged
from 16.2% in the toxicity group without CR or PR to
78.5% and 73.9% in patients who stopped treatment
in CR or for toxicity after achieving a CR, respectively.
The l-year, 2-year, 3-year, 4-year time points outcomes
for the different subgroups are reported in table 1 (full
version is provided in the online supplemental material).
At univariate analysis (table 2), a worse PFS was associ-
ated with ECOG PS 2-3 (HR 1.80 (1.00-3.24)), radio-
therapy to brain metastases (HR 2.01 (1.46-2.78)), and
second—third line COMBO versus first line (HR 1.92
(1.29-2.86)). Best response correlated with outcomes;
PFS was longer in patients achieving CR/PR versus SD
(HR 0.24 (0.17-0.33)). The reason for treatment discon-
tinuation remained a key determinant of PFS. Compared
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Figure 2 Kaplan-Meier survival curves show PFS (A) and OS (B) in patients who discontinued combination therapy within
24 months, according to the reason for treatment discontinuation. CR, complete response; OS, overall survival; PFS,
progression-free survival; PR, partial response; SD, stable disease.
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Table 1 OS and PFS according to the reason of COMBO discontinuation in patients with MBM

Reasons for

discontinuation within 24 2-year 3-year 4-year 2-year 3-year 4-year
months Median PFS PFS PFS PFS Median OS (015} os oS

Toxicity without CR or PR 4.1 (2.1-6.1) 18.9% 16.2% 16.2%  28.6 (0-58.1) 51.4% 49.3% 42.2%
CR achievement Not yet reached 86.8% 83.4%  78.5% Not yet reached 92.5% 92.5% 87.9%
Toxicity after achieving CR Not yetreached 81.8% 81.8% 73.9% Not yet reached 91.7% 91.7%  89.6%
PR achievement Not yet reached 69.9% 66.9% 66.9%  Notyetreached 89.9% 89.9% 83.5%
Toxicity after achieving PR 18.6 (5.0-32.2) 47.4% 418% 34.4%  Notyetreached 77.9% 69.3% 66.4%
SD achievement 5.0 (0-21.7) 40.0% 26.7% 26.7%  34.3(13.4-55.3) 65.6% 39.4% 26.3%

The full version of the table is provided in the online supplemental materials.
COMBO, nivolumab plus ipilimumab; CR, complete response; MBM, melanoma brain metastasis; OS, overall survival; PFS, progression-free

survival; PR, partial response; SD, stable disease.

with discontinuation due to toxicity (without CR/PR),
stopping treatment in CR (HR 0.10 (0.05-0.21)) or PR
(HR 0.20 (0.11-0.37)), as well as discontinuation due to
toxicity after achieving CR (HR 0.13 (0.08-0.21)) or PR
(HR 0.43 (0.30-0.62)), was associated with significantly
improved PFS. In contrast, discontinuation due to SD
was not associated with a significant PFS benefit (HR 0.66
(0.31-1.39)).

At multivariate analysis, second—third line treatment (vs
firstline, HR 1.76 (1.16-2.69) ), and radiotherapy to brain
metastases (HR 1.55 (1.11-2.17)) were independently
associated with a worse PFS, while discontinuation for
CR (HR 0.10 (0.05-0.22)), PR (HR 0.14 (0.06-0.29)),
for toxicity after achieving a CR (HR 0.13 (0.08-0.21)) or
PR (HR 0.48 (0.33-0.70)) were independently associated
with a longer PFS.

The development of irAEs, regardless of the adminis-
tration of anti-TNF-a (administered in patients with grade
3/4 toxicity or in those who were refractory to cortico-
steroid therapy) was associated with a longer PFS (irAEs
not treated with anti-TNF-o vs no irAEs HR 0.35 (0.18-
0.69) and irAEs treated with anti-TNF-o. vs no irAEs HR
0.42 (0.20-0.87)).

Regarding OS, outcome varied according to the reason
for treatment discontinuation and median OS was reached
only in patients discontinuing due to toxicity without
achieving CR or PR (28.6 months) and in those stopping
after SD (34.3 months), while it was not yet reached in
all other groups (figure 2B). Additionally, 2-year OS was
92.5% in patients discontinuing in CR, 89.9% in those
stopping in PR, and 91.7% in those discontinuing due
to toxicity after a CR. Notably, patients discontinuing
COMBO due to toxicity after achieving PR had inferior
outcomes, with a 2-year OS rate of 77.9% (table 1).

Among the 229 patients who discontinued treatment for
toxicity after achieving CR/PR, 95 (41.5%) had received
at least two doses of combination immunotherapy,
whereas 134 (58.5%) had completed the induction phase.
The 4-year OS was 75.2% and 77.7%, respectively. Of the
59 patients who discontinued treatment due to toxicity
without achieving a response, 41 (69.5%) had received

only two doses, while 18 (30.5%) had completed the
induction phase. The median treatment duration in this
group was 1.2 months (IQR 0.7-2.1). The 4-year OS was
42.7% in the former group (<2 months of treatment) and
40.3% in the latter (>2 months).

In the overall population, at univariate analysis, an
inferior OS was associated with male sex (HR 1.64 (1.06-
2.55)), lack of irAEs (HR 2.07 (1.13-3.80)), and second
or third line therapies (vs first line, HR 2.65 (1.65—4.25)).
Achieving a CR or PR remained strongly associated with
improved OS (HR 0.27 (0.18-0.41)). Likewise, compared
with discontinuation due to toxicity, treatment interrup-
tion on CR (HR 0.17 (0.07-0.44)) or PR (HR 0.19 (0.07-
0.49)), as well as discontinuation due to toxicity after
PR (HR 0.49 (0.31-0.78)) or CR (HR 0.16 (0.08-0.31)),
were associated with significantly longer OS. In contrast,
discontinuation in SD was not associated with an OS
benefit (table 3).

At multivariate analysis, male sex (HR 1.73 (1.11-
2.70)), second—third line (vs first line, HR 2.65 (1.62-
4.32)) remained independently associated with worse
OS. Discontinuation in CR (HR 0.15 (0.05-0.40)), in
PR (HR 0.08 (0.03-0.26)), and interruption due to
toxicity after CR (HR 0.14 (0.07-0.27)) or PR (HR 0.51
(0.32-0.82)) continued to be associated with OS. In addi-
tion, the development of irAEs, regardless of anti-TNFo
administration, was associated with a longer OS. Specif-
ically, irAEs not treated with anti-TNFo versus no irAEs
showed an HR of 0.18 (0.07-0.42), while irAEs treated
with anti-TNFo versus no irAEs showed an HR of 0.27
(0.11-0.67). When comparing patients who achieved
a CR/PR and discontinued COMBO within 24 months
with those who continued treatment beyond 24 months,
by using a landmark analysis fixed at 24 months for both
groups, no differences were observed in either PFS or
OS (figure 3A,B). In both subgroups of patients median
PFS and median OS were not reached, the 4-year PFS
was 78.6% in the discontinuation group and 69.0% in
the group who continued, while the 4-year OS was 88.2%
and 80.8%, respectively. Baseline characteristics of these
patients are reported in online supplemental table 1.
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Open access

I

Table 2 PFS in patients with MBM: univariate and multivariate analysis

Univariate Multivariate
HR (95% CI) HR (95% CI)
Gender p=0.18 --
M 1.24 (0.91 to 1.71)
F Ref.
Age p=0.72 —
<62 years Ref.
>62 years 1.06 (0.76 to 1.48)
ECOG PS p=0.050 p=0.65
0-1 Ref.
2-3 1.80 (1.00 to 3.24)
LDH p=0.39 --
<ULN Ref.
>ULN 1.14 (0.84 to 1.55)
B-RAF status p=0.77 =
wt Ref.
mut 1.04 (0.78 to 1.41)
Extracranial disease p=0.36 ==
No Ref.
Yes 0.83 (0.56 to 1.24)
irAEs p=0.42 -
No 1.24 (0.73 to 2.11)
Yes Ref.
ANTI-TNF p=0.03 p=0.007
No 0.70 (0.41 to 1.21) 0.35 (0.18 to 0.69)
Yes 1.06 (0.60 to 1.88) 0.42 (0.20 to 0.87)
No irAEs Ref. Ref.
Radiotherapy p<0.001 p=0.010
No Ref. Ref.
Yes 2.01 (1.46 to0 2.78) 1.55 (1.11 t0 2.17)
Line of therapy p=0.001 p=0.009
1 line Ref. Ref.
2-3 line 1.92 (1.29 to 2.86) 1.76 (1.16 to 2.69)
Best response to combo p<0.001 p=0.16

CR-PR
SD

0.24 (0.17 to 0.33)
Ref.

Reason for Discontinuation p<0.001 p<0.001
Toxicity Ref. Ref.
CR 0.10 (0.05 to 0.21) 0.10 (0.05 to 0.21)
PR 0.20 (0.11 t0 0.37) 0.14 (0.06 to 0.29)
SD 0.66 (0.31 to 1.39) 0.43 (0.19 t0 0.97)
Toxicity in PR 0.43 (0.30 to 0.62) 0.48 (0.33 t0 0.70)
Toxicity in CR 0.13 (0.08 to 0.21) 0.13 (0.08 to 0.21)

Anti-TNF, anti-tumor necrosis factor therapy; BRAF, B-rapidly accelerated fibrosarcoma gene; COMBO, nivolumab plus ipilimumab; CR,
complete response; ECOG PS, Eastern Cooperative Oncology Group Performance Status; F, female; irAEs, immune-related adverse
events; LDH, lactate dehydrogenase; M, male; MBM, melanoma brain metastases; mut, mutated; PFS, progression-free survival; PR, partial
response; SD, stable disease; ULN, upper limit of normal; wt, wild-type.

6 Mandala M, et al. J Immunother Cancer 2026;14:e015063. doi:10.1136/jitc-2026-015063
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Table 3 OS in patients with MBM: univariate and multivariate analysis

Univariate Multivariate
HR (95% CI) HR (95% CI)
Gender p=0.03 p=0.016
M 1.64 (1.06 to 2.55) 1.73 (1.11 to 2.70)
F Ref. Ref.
Age p=0.58 -
<62 years Ref.
>62 years 1.14 (0.72 to 1.78)
ECOG PS p=0.96 -
0-1 Ref.
2-3 0.97 (0.40 to 2.40)
LDH p=0.22 --
<ULN Ref.
>ULN 1.28 (0.86 to 1.92)
B-RAF status p=0.31 —
wt Ref.
mut 0.81 (0.55 to 1.21)
Extracranial disease p=0.39 =
No Ref.
Yes 0.80 (0.48 to 1.33)
irAEs p=0.018 p=0.99
No 2.07 (1.13 to 3.80)
Yes Ref.
ANTI-TNF p=0.002 p<0.001
No 0.18 (0.07 to 0.42) 0.18 (0.07 to0 0.42)
Yes 0.18 (0.07 to 0.42) 0.18 (0.07 to0 0.42)
No irAEs Ref. Ref.
Radiotherapy p=0.06 p=0.83
No Ref.
Yes 1.49 (0.99 to 2.24)
Line of therapy p<0.001 p<0.001
1 line Ref. Ref.
2-3 line 2.65 (1.65 to 4.25) 2.65 (1.62 to0 4.32)
Best response to Combo p<0.001 p=0.53

CR-PR
SD
Reason for Discontinuation

Toxicity

CR

PR

SD

Toxicity in PR

Toxicity in CR

0.27 (0.18 to 0.41)
Ref.

p<0.001

Ref.

0.17 (0.07 to 0.44)
0.19 (0.07 to 0.49)
1.21 (0.53 to0 2.75)
0.49 (0.31 t0 0.78)
0.16 (0.08 to 0.31)

p<0.001

Ref.

0.15 (0.05 to 0.40)
0.08 (0.03 to 0.26)
0.60 (0.22 to 1.64)
0.51 (0.32 to 0.82)
0.14 (0.07 to 0.27)

anti-TNF, anti-tumor necrosis factor therapy; BRAF, B-rapidly accelerated fibrosarcoma gene; COMBO, nivolumab plus ipilimumab; CR,
complete response; ECOG PS, Eastern Cooperative Oncology Group Performance Status; F, female; irAEs, immune-related adverse events;
LDH, lactate dehydrogenase; M, male; MBM, melanoma brain metastases; mut, mutated; OS, overall survival; PR, partial response; SD,
stable disease; ULN, upper limit of normal; wt, wild-typ.
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Figure 3

COMBO Continued beyond 24 months
(A) PFS, and (B) OS at 24 months landmark. No statistically significant differences were observed between the two

groups. COMBO, combination immunotherapy; OS, overall survival; PFS, progression-free survival.

Additionally, among the 146 patients achieving CR, 95
had a treatment duration <12 months and 51>12 months.
In the <12-month group, the 4-year PFS from treatment
discontinuation was 74.0%, compared with 78.9% in
the >12-month group (p=0.86), while the 4-year OS was
89.2%, compared with 88.8% in the >12-month group,
with no statistically significant difference (p=0.41).

Interestingly, among the 394 (84.7%) patients with
CR/PR, 198 (42.6%) received baseline steroids (for
symptomatic brain metastases) and 194 (41.7%) did not
(data were missing for 2 patients). We observed no signif-
icant differences in long-term outcomes between the two
groups: specifically, the 5-year PFS was 55.5% in patients
without baseline steroids and 61.5% in those receiving
steroids (p=0.39), while the 5-year OS was 74.7% and
75.5%, respectively (p=0.65).

Online supplemental table 3 summarizes the outcomes
of patients with CNS-symptoms who discontinued
COMBO within 24 months, with discontinuation mainly
driven by toxicity (median PFS 3.2 months, range
0.0-6.6). Patients achieving a CR had a 4-year PFS of
100%, while those experiencing toxicity after CR showed
a 4-year PFS of 80.7%. 4-year PFS was 75.0% in patients
with PR and 58.4% in those discontinuing due to toxicity
after PR. The l-year, 2-year, 3-year, and 4-year time points
PES rates for the different subgroups are reported in
online supplemental table S3. In the CNS symptomatic
subgroup (n=115), median OS was not reached. Patients
who discontinued for toxicity without response had a
4-year OS of 40.0%. Patients achieving a CR showed a
4-year OS of 100%, while it was 86.6% for those who devel-
oped toxicity after CR. In patients with PR, a 4-year OS
was 100%, whereas it was 72.1% for those discontinuing
due to toxicity after PR. Detailed 1-year, 2-year, 3-year, and
4-year OS time points rates across the different categories
are reported in the online supplemental table 3.

DISCUSSION
The most relevant findings of the present study are
the following: (1) at a rather long median follow-up
of 51 months, median PFS was not reached in patients
who, within 24 months, stopped COMBO due to objec-
tive response (CR/PR) or because of toxicity occurring
after CR; (2) 4-year OS was 87.9% in patients discontin-
uing in CR, 83.5% in those with PR, and 89.6% in those
discontinuing due to toxicity after a CR, (3) PFS and OS
were similar in patients with CR/PR who discontinued
COMBO within 24 months compared with those, who,
after achieving CR/PR, continued treatment beyond 24
months, (4) the development of irAEs, regardless of anti-
TNFo administration, was associated with a longer OS.
Our data have potential clinical implications for several
reasons. The duration of immune checkpoint inhibi-
tors in advanced melanoma, with extracranial disease
only, is well established according to the current guide-
lines.""™" Specifically, patients with a CR that persists at
the following radiological evaluation (at least 4 weeks
after treatment), and who have received at least 6 months
of anti-PD-1-based treatment, can be considered for
stopping therapy.16 In patients with MBM three inde-
pendent prospective trialls,l_4 a real-world study14 and a
meta-analysis'” support the use of COMBO in patients
with brain metastases. Current ESMO consensus and
guidelines, EADO/EDF/EORTC consensus and ASCO
guidelines acknowledge the efficacy of COMBO in brain
metastases but do not provide specific recommenda-
tions for treatment discontinuation in this subgroup of
paltients.8 11-13 Consequently, clinicians may be reluctant
to stop therapy in patients with MBM either before or
after 2 years of treatment. For this reason, clinicians may
opt for extended treatment duration to ensure sustained
disease control.

8 Mandala M, et al. J Immunother Cancer 2026;14:e015063. doi:10.1136/jitc-2026-015063
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The main clinical concern is driven by the uncertainty
of the durability of responses after treatment discontinu-
ation within 24 months, which is not well established, and
because data regarding discontinuation in the context
of brain metastases remain scarce. Furthermore, it is
unclear if continuing COMBO after CR/PR provides a
benefit compared to treatment discontinuation.

The ABC trial®® and CheckMate 204 study' set up the
duration of COMBO at 2 years. Nevertheless, data on
discontinuation within 2 years and data on patients who
discontinued treatment at 2 years compared with those
who did not discontinue treatment are not available.
Hence our findings extend our knowledge providing
potentially useful information to clinicians for patient
management.

Outside clinical trials, durable responses in MBM,
after elective discontinuation of anti-PD1-based immuno-
therapy due to CR, have been reported in a small retro-
spective study on only 20 patients overall,'*'® suggesting
that treatment discontinuation may be considered in
patients achieving response. Our study, which included
patients outside clinical trials, provides strong results
and supports discontinuation of treatment within 24
months in patients who achieved CR or PR. Remark-
ably, the median duration of treatment in patients devel-
oping irAEs after CR was only 2 months, suggesting that
the induction phase during COMBO might be enough
to maintain long-term control of the disease in these
patients. The impact of severe irAEs seems to be different
in patients with CR versus those in PR. The outcome in
terms of PFS and OS was similar in patients who achieved
CR with or without irAEs, which led to treatment discon-
tinuation after CR. Interestingly the outcome in terms
of PFS and OS in patients with a PR, was worse in those
who developed severe irAEs leading to treatment discon-
tinuation versus those who did not. Whether the tumor
control in patients with irAEs and PR can be impaired
by subsequent immunosuppressive treatment should be
further evaluated.

In our study, the development of irAEs, regardless of
anti-TNFo administration was associated with alonger OS.
We can hypothesize that the development of irAEs could
be a signal that an immune reaction has been activated.
The lack of an obvious effect of infliximab on response in
our study is consistent with the results of recent pooled
analyses of data from the CheckMate 069 and Check-
Mate 067 trials."® ' In these analyses, OS outcomes were
similar between patients with irAEs, who received cortico-
steroids, with or without infliximab, and those who had
immune-related gastrointestinal AEs but did not receive
immunosuppressive agents.

Interestingly, in our study the long-term outcome
was similar in patients with CR/PR who discontinued
COMBO within 24 months compared with those, who,
after achieving CR/PR, continued treatment beyond 24
months. Hence, our study does not support continuing
treatment in patients achieving CR/PR. These patients
could stop treatment at 24 months, this strategy could

spare useless treatment, reduce potential long-term irAEs
in our patients as well as financial toxicity.

Patients with CNS-related symptoms show a worse PFS
and OS than those who were asymptomatic.'™ However,
in our series a subgroup of patients with CNS-related
symptoms (3.7%) achieved a CR/PR, which in turn, was
associated with a durable response, even after discontinu-
ation of treatment. Notably, in a post hoc analysis among
patients achieving CR/PR, long-term outcomes were
comparable regardless of baseline steroid use, with similar
PFS and OS observed in patients receiving steroids and
those not receiving steroids, suggesting that steroid use
did not compromise outcomes in responding patients.

Nevertheless, to improve prognosis, new treatments are
needed.

Our study has several strengths, including (1) the
largest cohort of patients evaluated to address the impact
of COMBO discontinuation in patients with MBM outside
clinical trials; (2) comprehensive data collection from
specific databases including information on diagnosis,
radiotherapy, surgical, systemic therapies and outcomes;
(3) long-term follow-up allowing for the examination
of mature data on PFS and OS and investigating the
outcome of patients continuing treatment versus those
who discontinue after achieving CR/PR. Moreover, data
was retrieved from centers with expertise in melanoma
management.

Nevertheless, we are also aware of some limitations,
including the retrospective nature of our analysis with
potential enrollment bias and the inability to use a target
trial emulation approach. Furthermore, in patients who
do not achieve a CR, the effect of SRS should be inves-
tigated in prospective studies such as the ABC-X study™
(NCT03340129).

In conclusion, our study supports discontinuation of
COMBO at 24 months in patients with CR and PR. Our
study does not support continuing treatment beyond
24 months in patients who have achieved an objective
response, since outcomes were similar between patients
who continued COMBO and those who discontinued
treatment. Strategies to optimize treatment should be
pursued in patients who develop irAE after PR, since the
long-term control seems to be suboptimal in this subgroup
of patients compared with those in CR. Whether a locore-
gional treatment could be a strategy in this context should
be tested in prospective clinical studies.

Author affiliations

1Unit of Medical Oncology, University of Perugia, Perugia, Italy

%Department of Medicine, Memorial Sloan Kettering Cancer Center, New York, New
York, USA

®Department of Medicine, Weill Cornell Medical College, New York, New York, USA
“Mass General Brigham, Boston, Massachusetts, USA

5San Paolo Hospital, Bari, Apulia, Italy

The Royal Marsden NHS Foundation Trust, London, UK

The University of Manchester, Manchester, UK

®Department of Dermatology, University Hospital Zurich, Ziirich, Switzerland
°Dermato-Oncology, Eberhard Karls Universitat Tubingen, Tubingen, Germany
1%CANS, Strasbourg, Grand Est, France

Mandala M, et al. J Immunother Cancer 2026;14:€015063. doi:10.1136/jitc-2026-015063

'salbojouyoal Jejiwis pue ‘Buluresy |y ‘Buiuiw elep pue 1xa) 01 parejal sasn 1o} Buipnjour ‘ybLAdod Ag pajoslold
1sanb Aq 920z AelN 8z uo wodfwg-ouly/:sdny woly papeojumoq ‘9202 AelN 7 U0 £905T0-9202-0MI/9ETT 0T Se paysiignd 1sii 119oue) Jo Adelay]ounwwi Joj feuinor



"Department of Dermatology, Eberhard Karls Universitat Tubingen, Tilbingen,
Germany

"2Epidemiology and Biostatistics, Fondazione Policlinico Universitario Agostino
Gemelli IRCCS, Roma, Italy

"®National Cancer Institute IRCCS Pascale Foundation, Naples, Campania, Italy
"Department of Oncology, Karolinska University Hospital, Stockholm, Sweden
"SGustave Roussy, Villejuif, France

"8yanderbilt University Medical Center, Nashville, Tennessee, USA

""Department of Medical Oncology and Hematology, Fondazione IRCCS Istituto
Nazionale dei Tumori, Milan, Italy

'8Department of Medical Oncology, Utrecht University, Utrecht, Utrecht, Netherlands
"*Mount Vernon Cancer Centre, Northwood, UK

2Medische Oncologie, Vrije Universiteit Brussel, Brussels, Brussels, Belgium
2ZDepartment of Medical Oncology, Universitair Ziekenhuis Brussel, Brussels,
Brussels, Belgium

Z\elanoma Institute Australia, North Sydney, New South Wales, Australia
ZChampalimaud Foundation, Lisbon, Lisbon, Portugal

2“Dermatol0gy, University of Duisburg-Essen, Essen, Germany

%Department of Oncology, Hematology, University of Modena and Reggio Emilia,
Modena, Italy

%Department of Dermatology, University Hospital Schleswig Holstein, Kiel, Germany
%Genoa National Institute for Cancer Research, Genoa, Liguria, Italy

28University of Siena, Siena, Italy

ZMedical Oncology, Hospital Clinic Barcelona, Barcelona, Spain

S%Unit of Medical Oncology, Department of Oncology and Hematology, ASST Papa
Giovanni XXIll, Bergamo, Lombardia, Italy

%'Dermatologic Clinic, Department of Medical Sciences, University of Turin, Torino,
Piemonte, Italy

%2Fondazione Policlinico Universitario Agostino Gemelli IRCCS, Rome, Lazio, Italy
*Universita Cattolica del Sacro Cuore - Campus di Roma, Rome, Lazio, Italy
*Medical Oncology Unit, University of Bari, Policlinico Hospital of Bari, Bari, Puglia,
[taly

%%RCCS Ospedale Oncologico di Bari Giovanni Paolo II, Bari, Italy

%0ncology Department, Giovanni Paolo I Cancer Institute IRCCS, Bari, Apulia, Italy
37Oncology Department, Vall d’Hebron University Hospital, Barcelona, Spain
%Melanoma Institute Australia, Wollstonecraft, New South Wales, Australia
%Melanoma, Cancer Immunotherapy and Development Therapeutics, Istituto
Nazionale Tumori IRCCS Fondazione Pascale, Napoli, Italy

“Federico II University Hospital, Naples, Campania, Italy

Acknowledgements The authors would like to thank the patients, their families,
and the study centers.

Contributors MM and PAA conceived and designed the study. MM, MCS, and DG
wrote the first draft of the manuscript. MCS collected and assembled the data. DG
performed the statistical analyses. All authors contributed patient data, critically
revised the manuscript, and approved the final version for publication. MM is the
guarantor of the work.

Funding MP acknowledges funding in part through the NIH/NCI Cancer Center
Support Grant P30 CA008748. IPS is supported by a NHMRC Investigator grant
(2024/GNT2033412) and MRA young investigator award.

Competing interests MM reports consulting fees from Bristol Myers Squibb,
Merck Sharp & Dohme, Novartis, Pierre Fabre, Sanofi, Merck, and Sun Pharma;
payment or honoraria for lectures and presentations from Bristol Myers Squibb,
Merck Sharp & Dohme, Novartis, Pierre Fabre, Sanofi, Merck, and Sun Pharma;
and participation on a Data Safety/Advisory Board for Merck Sharp & Dohme. MC
reports Stock and Other Ownership Interests: Nordisk, Quest, Figs, DOCS;
Consulting or Advisory Role: Candel Therapeutics; Research Funding: NIH/NCI
Cancer Center Support Grant P30 CA008748; MSK T32 Investigational Cancer
Therapeutics Training Program Grant (MSK-ICTTP; T32CA009207), ASCO Young
Investigator Award. RS reports consulting or advisory roles for BridGene
Biosciences, Bristol Myers Squibb, Marengo Therapeutics, Merck, Novartis, Pfizer,
and Replimune; and institutional research funding from Aeglea Biotherapeutics,
Amgen, Asana Biosciences, BeiGene, BioMed Valley Discoveries, Compugen,
Deciphera, Georgimmune, Lilly, Marengo Therapeutics, Merck, Moderna
Therapeutics, Neon Therapeutics, Pfizer, Roche/Genentech, Rubius Therapeutics,
Sanofi, Strategia, Synthekine, and Viralytics. MCS declares no conflicts of interest.
MP reports consulting or advisory roles for Bioconnections LLC, FirstWord, and
Millennium; institutional research funding from Bristol Myers Squibb; and travel
support from Bristol Myers Squibb. AL declares no conflicts of interest. DE declares

no conflicts of interest. TP reports consulting fees and travel support from Bayer.
PL reports honoraria from Novartis, Pierre Fabre, Merck, Bristol Myers Squibb,
Merck Sharp & Dohme, NeraCare GmbH, Amgen, Roche, Oncology Education, and
Nektar; consulting or advisory roles for Merck Sharp & Dohme, Bristol Myers
Squibb, Amgen, Pierre Fabre, Novartis, and Nektar; speakers’ bureau participation
for Merck Sharp & Dohme, Novartis, Bristol Myers Squibb, and Pierre Fabre; and
travel support from Merck Sharp & Dohme and Bristol Myers Squibb. Patricio Serra
declares no conflicts of interest. RD reports intermittent consulting and/or advisory
relationships with Novartis, Merck Sharp & Dohme, Bristol Myers Squibb, Roche,
Amgen, Takeda, Pierre Fabre, Sun Pharma, Sanofi, Catalym, Second Genome,
Regeneron, T3 Pharma, MaxiVAX SA, Pfizer, and Simcere outside the submitted
work; and serves as senior medical advisor to Oncobit. TA reports advisory board
membership for Delcath and Philogen; personal fees as an invited speaker from
Bristol Myers Squibb, Medscape, Neracare, Novartis, and Pierre Fabre; personal
fees for writing engagements from CeCaVa and Medtrix; institutional fees as local
principal investigator from Agenus, AstraZeneca, BioNTech, Bristol Myers Squibb,
HUYA Bioscience, Immunocore, |0 Biotech, Merck Sharp & Dohme, Pfizer, Philogen,
Regeneron, Roche, and University Hospital Essen; institutional fees as coordinating
principal investigator from Unicancer; institutional research grants from iFIT and
Novartis; institutional funding from MNI — Naturwissenschaftliches und
Medizinisches Institut, Neracare, Novartis, Pascoe, Sanofi, and Skyline-Dx;
non-remunerated membership of ASCO and the Portuguese Society for Medical
Oncology; and roles as clinical expert for Infarmed and expert for SGAOncology at
the EMA. M-LR declares no conflicts of interest. DG declares no conflicts of
interest. MGV declares no conflicts of interest. HH declares no conflicts of interest.
CR reports consulting or advisory roles for Bristol Myers Squibb, Roche, Novartis,
Pierre Fabre, Merck Sharp & Dohme, Sanofi, AstraZeneca, and Pfizer. MU declares
no conflicts of interest. DBJ reports advisory or consulting roles for AstraZeneca,
Bristol Myers Squibb, Daiichi Sankyo, The Jackson Laboratory, Merck, Mosaic
ImmunoEngineering, Novartis, Pfizer, Teiko, and Therakos; institutional research
funding from Bristol Myers Squibb and Incyte; and patents pending related to
MHC-II as a biomarker for immune checkpoint inhibitor response and abatacept
for immune-related adverse events. MDV reports advisory and consulting roles for
Bristol Myers Squibb, Merck Sharp & Dohme, Novartis, Pierre Fabre, and
Immunocore. Al reports advisory board participation for Merck Sharp & Dohme;
honoraria for lectures from Bristol Myers Squibb, Merck Sharp & Dohme, Novartis,
Pierre Fabre, Sanofi, and AstraZeneca; and consulting for Need. KPMS reports
institutional consulting or advisory roles for AbbVie, Bristol Myers Squibb, Merck
Sharp & Dohme, Novartis, and Pierre Fabre; speakers’ bureau participation for
Novartis and Roche; and institutional research funding from the Bristol Myers
Squibb Foundation, Philips Research, and TigaTx. PN reports consulting or advisory
roles for AstraZeneca, Bristol Myers Squibb, Merck Sharp & Dohme, Immunocore,
Pfizer, Pierre Fabre, Novartis, GlaxoSmithKline, Ipsen, and 4SC; speakers’ bureau
participation for Bristol Myers Squibb, Novartis, Merck Sharp & Dohme, and Merck;
and travel support from Bristol Myers Squibb and Merck Sharp & Dohme. Bart
Neyns reports speakers’ bureau participation and consulting or advisory roles for
Roche, Bristol Myers Squibb, Merck Sharp & Dohme, Novartis, and AstraZeneca. ID
declares no conflicts of interest. Ines Pires da Silva reports advisory board
participation for Merck Sharp & Dohme, Regeneron, and Strand Therapeutics; fees
for professional services from Roche, Bristol Myers Squibb, Merck Sharp & Dohme,
Novartis, and Pierre Fabre; speaker fees from Pierre Fabre, Roche, Bristol Myers
Squibb, and Merck Sharp & Dohme; and travel support from Bristol Myers Squibb
and Merck Sharp & Dohme. AMM reports consulting or advisory roles for Bristol
Myers Squibb, Merck Sharp & Dohme, Novartis, Roche, Pierre Fabre, and QBiotics.
Elisabeth Livingstone reports honoraria from Novartis, Bristol Myers Squibb,
Sanofi, Sun Pharma, Pierre Fabre, Takeda, Merck Sharp & Dohme, and Kyowa Kirin
International; consulting or advisory roles for Bristol Myers Squibb and Novartis;
and travel support from Pierre Fabre and Sun Pharma. LZ reports stock ownership
in Bayer; honoraria from Merck Sharp & Dohme, Bristol Myers Squibb, Novartis,
and Pierre Fabre; consulting or advisory roles for Merck Sharp & Dohme, Bristol
Myers Squibb, Novartis, Sanofi, Pierre Fabre, and Sun Pharma; and travel support
from Bristol Myers Squibb, Merck Sharp & Dohme, Novartis, Pierre Fabre, Sanofi,
and Sun Pharma. RD reports advisory board participation and speaker fees from
Bristol Myers Squibb, Merck Sharp & Dohme, Novartis, Pierre Fabre, and Sanofi.
Katharina Kahler reports honoraria from Sun Pharma; consulting or advisory roles
for Merck Sharp & Dohme Oncology, Bristol Myers Squibb GmbH, Pierre Fabre,
Immunocore, Novartis, Delcath Systems, Sun Pharma, and Philogen; research
funding from Novartis; travel support from Sun Pharma and Philogen; and
uncompensated relationships with the Schleswig-Holsteinische Krebsgesellschaft.
AH reports grants and personal fees from Amgen, Bristol Myers Squibb, Merck/
Pfizer, Merck Sharp & Dohme, Philogen, Pierre Fabre, Regeneron, Sanofi-Genzyme,
Novartis Pharma, Replimune, and NeraCare; personal fees from Roche, Eisai,

10

Mandala M, et al. J Immunother Cancer 2026;14:e015063. doi:10.1136/jitc-2026-015063

'salbojouyoal Jejiwis pue ‘Buluresy |y ‘Buiuiw elep pue 1xa) 01 parejal sasn 1o} Buipnjour ‘ybLAdod Ag pajoslold
1sanb Aq 920z AelN 8z uo wodfwg-ouly/:sdny woly papeojumoq ‘9202 AelN 7 U0 £905T0-9202-0MI/9ETT 0T Se paysiignd 1sii 119oue) Jo Adelay]ounwwi Joj feuinor



Immunocore, Seagen, 10 Biotech, Dermagnostix, Incyte, Kyowa Kirin, Highlight
Therapeutics, lovance, CureVac, Xenthera, Agenus, Almirall, and Sun Pharma; and
grants from Huya Biosciences, outside the submitted work. Francesco Spagnolo
reports payment or honoraria for lectures, presentations, speakers’ bureaus,
manuscript writing, or educational events from Novartis, Merck Sharp & Dohme,
Bristol Myers Squibb, Pierre Fabre, Merck, Sanofi, Sun Pharma, IGEA, and
Philogen; and consulting fees from Novartis, Merck Sharp & Dohme, Sun Pharma,
and Pierre Fabre. AMDG reports consulting or advisory roles for Incyte, Pierre
Fabre, GlaxoSmithKline, Bristol Myers Squibb, Merck Sharp & Dohme, Sun Pharma,
Immunocore, and Sanofi; and compensated educational activities from Bristol
Myers Squibb, Merck Sharp & Dohme, Pierre Fabre, and Sanofi. AMA reports
consulting or advisory roles for Bristol Myers Squibb, Roche, Novartis, Pierre Fabre,
Merck Sharp & Dohme, Merck, and Sanofi; speakers’ bureau participation for
Pierre Fabre, Novartis, Merck Sharp & Dohme, Bristol Myers Squibb, Roche, Merck,
and Sanofi; travel support from Bristol Myers Squibb, Merck Sharp & Dohme,
Novartis, and Pierre Fabre; and research funding from Pierre Fabre, Novartis,
Roche, Bristol Myers Squibb, Merck Sharp & Dohme, Merck, and Sanofi. BM
declares no conflicts of interest. Pietro Quaglino reports advisory board
participation and speaker fees from Bristol Myers Squibb, Merck Sharp & Dohme,
Novartis, and Pierre Fabre. ER reports consulting roles for Bristol Myers Squibb,
Merck Sharp & Dohme, Novartis, Pierre Fabre, Inmunocore, and Pfizer. MT reports
honoraria from Bristol Myers Squibb and Novartis. Michele Guida declares no
conflicts of interest. EM-C reports advisory board participation for Amgen, Bristol
Myers Squibb, Merck Sharp & Dohme, Novartis, Pierre Fabre, Roche, and Sanofi;
honoraria from Amgen, Bristol Myers Squibb, Merck Sharp & Dohme, Novartis,
Pierre Fabre, and Roche; and clinical trial participation as principal investigator for
Amgen, Bristol Myers Squibb, Merck Sharp & Dohme, Novartis, Pierre Fabre,
Roche, and Sanofi. GVL is consultant advisor for Bayer, BioNTech, Boehringer
Ingelheim, Bristol Myers Squibb, Byondis BV, Evaxion, Fortiva Biologics, Gl
Innovation, Hexal AG (Sandoz Company), Highlight Therapeutics SL, Immunocore,
Innovent Biologics USA, 10Biotech, lovance Biotherapeutics, MSD, Novartis, Pierre
Fabre, Regeneron, Scancell, SkylineDX BV, Strand therapeutics. James Larkin
reports honoraria from Bristol Myers Squibb, Pfizer, Novartis, Incyte, Merck Serono,
Eisai, touchIME, touchEXPERTS, the Royal College of Physicians, Cambridge
Healthcare Research, RCGP, VJOncology, and Agence Unik; consulting or advisory
roles for Bristol Myers Squibb, Incyte, iOnctura, Apple Tree Partners, Merck Serono,
Eisai, Debiopharm Group, Pierre Fabre, Ipsen, Roche, EUSA Pharma, Novartis,
Aptitude Health, AstraZeneca, GlaxoSmithKline, Calithera Biosciences, Ultimovacs,
eCancer, Insel Gruppe, Pfizer, Goldman Sachs, Merck Sharp & Dohme Oncology,
Agence Unik, Philogen, Telix Pharmaceuticals, and Syncona; institutional research
funding from Pfizer, Novartis, Merck Sharp & Dohme, Bristol Myers Squibb, Achilles
Therapeutics, Roche, Nektar, Covance, Immunocore, Aveo, and Pharmacyclics; and
travel support from Roche/Genentech, GlaxoSmithKline, Pierre Fabre, Immatics,
ESMO, and Bristol Myers Squibb/Roche. PAA reports stock ownership in PrimeVax;
consulting or advisory roles for Bristol Myers Squibb, Roche/Genentech, Merck
Sharp & Dohme, Novartis, Array BioPharma, Merck Serono, Pierre Fabre, Incyte,
Medimmune, AstraZeneca, Sun Pharma, Sanofi, Idera, Ultimovacs, Sandoz,
Immunocore, 4SC, Alkermes, Italfarmaco, Nektar, Boehringer Ingelheim, Eisai,
Regeneron, Daiichi Sankyo, Pfizer, OncoSec, Nouscom, Takis Biotech, Lunaphore
Technologies, Seattle Genetics, and ITeos Therapeutics; institutional research
funding from Bristol Myers Squibb, Roche/Genentech, Array BioPharma, and
Sanofi; and travel support from Merck Sharp & Dohme.

Patient consent for publication Not applicable.
Provenance and peer review Not commissioned; externally peer reviewed.
Data availability statement Data are available upon reasonable request.

Supplemental material This content has been supplied by the author(s). It has
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been
peer-reviewed. Any opinions or recommendations discussed are solely those

of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See https://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs

Mario Mandala https://orcid.org/0000-0001-8846-8959

Ryan J Sullivan https://orcid.org/0000-0001-5344-6645
Michael Postow https://orcid.org/0000-0002-3367-7961
Reinhard Dummer https://orcid.org/0000-0002-2279-6906
Marie-Lena Rasch https://orcid.org/0000-0003-0173-9985
Diana Giannarelli https://orcid.org/0000-0002-6085-1195
Caroline Robert https://orcid.org/0000-0002-9493-0238

Alice Indini https://orcid.org/0000-0001-8686-4106

Karijn P M Suijkerbuijk https://orcid.org/0000-0003-3604-5430
Bart Neyns https://orcid.org/0000-0003-0658-5903

Ines Pires da Silva https://orcid.org/0000-0003-3540-8906
Alexander Maxwell Menzies https://orcid.org/0000-0001-5183-7562
Lisa Zimmer https://orcid.org/0000-0002-3680-3521

Ana Arance https://orcid.org/0000-0003-2896-1957

Michele Guida https://orcid.org/0000-0001-8411-0319

Paolo A Ascierto https://orcid.org/0000-0002-8322-475X

REFERENCES

1 Tawbi HA, Forsyth PA, Hodi FS, et al. Long-term outcomes of
patients with active melanoma brain metastases treated with
combination nivolumab plus ipilimumab (CheckMate 204): final
results of an open-label, multicentre, phase 2 study. Lancet Oncol
2021;22:1692-704.

2 Long GV, Atkinson V, Lo S, et al. Combination nivolumab and
ipilimumab or nivolumab alone in melanoma brain metastases:

a multicentre randomised phase 2 study. Lancet Oncol
2018;19:672-81.

3 Long GV, Atkinson V, Lo SN, et al. Ipilimumab plus nivolumab versus
nivolumab alone in patients with melanoma brain metastases (ABC):
7-year follow-up of a multicentre, open-label, randomised, phase 2
study. Lancet Oncol 2025;26:320-30.

4 Di Giacomo AM, Chiarion-Sileni V, Del Vecchio M, et al. Nivolumab
plus ipilimumab in melanoma patients with asymptomatic brain
metastases: 7-year outcomes and quality of life from the multicenter
phase Il NIBIT-M2 trial. Eur J Cancer 2024;199:113531.

5 Rulli E, Legramandi L, Salvati L, et al. The impact of targeted
therapies and immunotherapy in melanoma brain metastases: A
systematic review and meta-analysis. Cancer 2019;125:3776-89.

6 Davies MA, Saiag P, Robert C, et al. Dabrafenib plus trametinib in
patients with BRAF"®°°-mutant melanoma brain metastases (COMBI-
MB): a multicentre, multicohort, open-label, phase 2 trial. Lancet
Oncol 2017;18:863-73.

7 Wolchok JD, Chiarion-Sileni V, Rutkowski P, et al. Final, 10-Year
Outcomes with Nivolumab plus Ipilimumab in Advanced Melanoma.
N Engl J Med 2025;392:11-22.

8 Keilholz U, Ascierto PA, Dummer R, et al. ESMO consensus
conference recommendations on the management of metastatic
melanoma: under the auspices of the ESMO Guidelines Committee.
Ann Oncol 2020;31:1435-48.

9 Srinivasan ES, Deshpande K, Neman J, et al. The microenvironment
of brain metastases from solid tumors. Neurooncol Adv
2021;3:v121-32.

10 Conway JW, Rawson RV, Lo S, et al. Unveiling the tumor immune
microenvironment of organ-specific melanoma metastatic sites. J
Immunother Cancer 2022;10:e004884.

11 Amaral T, Ottaviano M, Arance A, et al. Cutaneous melanoma: ESMO
Clinical Practice Guideline for diagnosis, treatment and follow-up.
Ann Oncol 2025;36:10-30.

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

13 Seth R, Agarwala SS, Messersmith H, et al. Systemic Therapy for

Melanoma: ASCO Guideline Update. J Clin Oncol 2023;41:4794-820.

14 Mandala M, Lorigan P, Sergi MC, et al. Combined immunotherapy in
melanoma patients with brain metastases: A multicenter international
study. Eur J Cancer 2024;199:113542.

15 Kattenhgj KD, Meberg CL, Guldbrandt LM, et al. Efficacy of
Ipilimumab and Nivolumab in Patients with Melanoma and
Brain Metastases-A Danish Real-World Cohort. Cancers (Basel)
2024;16:2559.

16 Dimitriou F, Zaremba A, Allayous C, et al. Sustainable responses in
metastatic melanoma patients with and without brain metastases
after elective discontinuation of anti-PD1-based immunotherapy due
to complete response. Eur J Cancer 2021;149:37-48.

17 Common terminology criteria for adverse events (CTCAE), version
4.03. US Department of Health and Human Services. National
Institutes of Health National Cancer Institute; 2010.

Mandala M, et al. J Immunother Cancer 2026;14:€015063. doi:10.1136/jitc-2026-015063

11

'salbojouyoal Jejiwis pue ‘Buluresy |y ‘Buiuiw elep pue 1xa) 01 parejal sasn 1o} Buipnjour ‘ybLAdod Ag pajoslold
1sanb Aq 920z AelN 8z uo wodfwg-ouly/:sdny woly papeojumoq ‘9202 AelN 7 U0 £905T0-9202-0MI/9ETT 0T Se paysiignd 1sii 119oue) Jo Adelay]ounwwi Joj feuinor


https://creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0000-0001-8846-8959
https://orcid.org/0000-0001-5344-6645
https://orcid.org/0000-0002-3367-7961
https://orcid.org/0000-0002-2279-6906
https://orcid.org/0000-0003-0173-9985
https://orcid.org/0000-0002-6085-1195
https://orcid.org/0000-0002-9493-0238
https://orcid.org/0000-0001-8686-4106
https://orcid.org/0000-0003-3604-5430
https://orcid.org/0000-0003-0658-5903
https://orcid.org/0000-0003-3540-8906
https://orcid.org/0000-0001-5183-7562
https://orcid.org/0000-0002-3680-3521
https://orcid.org/0000-0003-2896-1957
https://orcid.org/0000-0001-8411-0319
https://orcid.org/0000-0002-8322-475X
http://dx.doi.org/10.1016/S1470-2045(21)00545-3
http://dx.doi.org/10.1016/S1470-2045(18)30139-6
http://dx.doi.org/10.1016/S1470-2045(24)00735-6
http://dx.doi.org/10.1016/j.ejca.2024.113531
http://dx.doi.org/10.1002/cncr.32375
http://dx.doi.org/10.1016/S1470-2045(17)30429-1
http://dx.doi.org/10.1016/S1470-2045(17)30429-1
http://dx.doi.org/10.1056/NEJMoa2407417
http://dx.doi.org/10.1016/j.annonc.2020.07.004
http://dx.doi.org/10.1093/noajnl/vdab121
http://dx.doi.org/10.1136/jitc-2022-004884
http://dx.doi.org/10.1136/jitc-2022-004884
http://dx.doi.org/10.1016/j.annonc.2024.11.006
http://dx.doi.org/10.1016/j.ejca.2024.115153
http://dx.doi.org/10.1200/JCO.23.01136
http://dx.doi.org/10.1016/j.ejca.2024.113542
http://dx.doi.org/10.3390/cancers16142559
http://dx.doi.org/10.1016/j.ejca.2021.02.037

18 Schadendorf D, Wolchok JD, Hodi FS, et al. Efficacy and Safety

Outcomes in Patients With Advanced Melanoma Who Discontinued
Treatment With Nivolumab and Ipilimumab Because of Adverse
Events: A Pooled Analysis of Randomized Phase Il and Il Trials. JCO
2017;35:3807-14.

19 Weber JS, Larkin JMG, Schadendorf D, et al. Management of

gastrointestinal (Gl) toxicity associated with nivolumab (NIVO) plus

ipilimumab (IPI) or IPI alone in phase Il and Il trials in advanced
melanoma (MEL). JCO 2017;35:9523.

20 Weller M, Le Rhun E, Tsamtsouri L, et al. Immunotherapy or targeted
therapy with or without stereotactic radiosurgery for patients
with brain metastases from melanoma or non-small cell lung
cancer - The ETOP 19-21 USZ-STRIKE study. Lung Cancer (Auckl)
2025;199:108069.

12

Mandala M, et al. J Immunother Cancer 2026;14:e015063. doi:10.1136/jitc-2026-015063

'salbojouyoal Jejiwis pue ‘Buluresy |y ‘Buiuiw elep pue 1xa) 01 parejal sasn 1o} Buipnjour ‘ybLAdod Ag pajoslold
1sanb Aq 920z AelN 8z uo wodfwg-ouly/:sdny woly papeojumoq ‘9202 AelN 7 U0 £905T0-9202-0MI/9ETT 0T Se paysiignd 1sii 119oue) Jo Adelay]ounwwi Joj feuinor


http://dx.doi.org/10.1200/JCO.2017.73.2289
http://dx.doi.org/10.1200/JCO.2017.35.15_suppl.9523
http://dx.doi.org/10.1016/j.lungcan.2024.108069

	Discontinuation of combo immunotherapy and outcome of patients with melanoma brain metastases
	Abstract
	Introduction﻿﻿
	Methods
	Outcome
	Statistical analysis

	Results
	Patients
	Outcome

	Discussion
	References


