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Abstract
Background.  In patients with melanoma and asymptomatic brain metastases (MBM), nivolumab plus ipilimumab 
provided an intracranial response rate of 55%. Here, we present the first report for patients who were symptomatic 
and/or required corticosteroids and updated data for asymptomatic patients.
Methods.  Patients with measurable MBM, 0.5-3.0 cm, were enrolled into Cohort A (asymptomatic) or Cohort B 
(stable neurologic symptoms and/or receiving corticosteroids). Nivolumab, 1 mg/kg, and ipilimumab, 3 mg/kg, 
were given intravenously every 3 weeks ×4, followed by nivolumab, 3 mg/kg, every 2 weeks until progression, 
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unacceptable toxicity, or 24 months. The primary endpoint was intracranial clinical benefit rate (CBR; com-
plete response [CR], partial response [PR], or stable disease ≥6 months).
Results.  Symptomatic patients (N  = 18) received a median of one nivolumab and ipilimumab combina-
tion dose and had an intracranial CBR of 22.2%. Two of 12 patients on corticosteroids had CR; 2 responded 
among the 6 not on corticosteroids. Median intracranial progression-free survival (PFS) and overall survival 
(OS) were 1.2 and 8.7 months, respectively. In contrast, with 20.6 months of follow-up, we confirmed an in-
tracranial CBR of 58.4% in asymptomatic patients (N = 101); median duration of response, PFS, and OS were 
not reached. No new safety signals were observed.
Conclusions.  Nivolumab plus ipilimumab provides durable clinical benefit for asymptomatic patients with 
MBM and should be considered for first-line therapy. This regimen has limited activity in MBM patients with 
neurologic symptoms and/or requiring corticosteroids, supporting the need for alternative approaches and 
methods to reduce the dependency on corticosteroids.
Clinical trial registration. ClinicalTrials.gov, NCT02320058.

Key Points

•	 Nivolumab + ipilimumab therapy is effective in asymptomatic melanoma brain 
metastases.

•	 Limited clinical activity was observed in patients with symptomatic brain 
metastases.

•	 Impact of steroids on checkpoint inhibitor therapy initiation requires more 
investigation.

In patients with melanoma without brain metastases, the 
treatment paradigm has been transformed with immune 
checkpoint inhibitors (ICI) and targeted therapies, resulting 
in a dramatic decline in melanoma mortality from 2016 on-
ward.1,2 Over one-third of patients with metastatic mela-
noma have detectable brain metastases at diagnosis, and 
up to two-thirds can develop them during the course of the 
disease.3–5 Historically, therapeutic approaches had been 
limited to craniotomy or radiation, and the median survival 
of patients with melanoma brain metastases (MBM) was 
4-5 months.3,6,7 Although newer treatments improve overall 
survival (OS),8 patients with active, untreated MBM are usu-
ally excluded from clinical trials.

Clinical trials dedicated to studying the intracranial ac-
tivity of systemic agents have been successfully performed 
in patients with MBM, but the majority included only 
asymptomatic patients not receiving corticosteroids. These 

studies showed durable responses from anti-programmed 
death (PD)-1 monotherapy with pembrolizumab or 
nivolumab, and several responses endure ≥2  years after 
the start of therapy.9,10 In the three single-agent ICI trials, 
the intracranial objective response rate (ORR) was 16% 
for ipilimumab,11 26% for pembrolizumab,10 and 20% for 
nivolumab.9 Combination of nivolumab plus ipilimumab 
has been investigated in two separate studies for patients 
with MBM. In the Australian anti-PD-1 brain collaboration 
(ABC) study (n = 35), an intracranial ORR of 46% was re-
ported (median duration of response [DOR] not reached at a 
median follow-up of 34 months [minimum, 21.5 months]).9 
In CheckMate 204 with a cohort of 94 patients, an ORR of 
55% was reported (median DOR not yet reached at a me-
dian follow-up of 14 months [minimum, 6 months]).12

Patients with MBM who are symptomatic, either from 
local mass effect, involvement of critical structures, 

Importance of the Study

Patients with melanoma brain metastases (MBM) who 
are symptomatic and/or require corticosteroids are 
challenging to treat and are often excluded from clin-
ical trials, leading to lack of data reported in the litera-
ture. Results from our prior CheckMate 204 publication 
demonstrated impressive efficacy of nivolumab plus 
ipilimumab for the treatment of patients with asympto-
matic brain metastases. Here we report limited clinical 
activity in patients who are symptomatic and/or require 
corticosteroids. Specifically, responses were observed 

in 2 of the 12 patients receiving baseline corticosteroids 
and in 2 of the 6 patients not receiving baseline cortico-
steroids. In addition, we present a longer follow-up of pa-
tients (N = 101) with asymptomatic brain metastases, with 
median progression-free survival and overall survival not 
yet reached with a median follow-up of 20.6 months (min-
imum follow-up of 11 months). This study highlights the 
critical need to develop more effective strategies for pa-
tients with MBM who are either symptomatic and/or re-
quiring corticosteroids.

perilesional edema, and/or midline shift, are more chal-
lenging to treat because of their propensity for rapid 
disease progression and frequent requirement for cortico-
steroids to control neurologic symptoms. Corticosteroids 
abrogate the antitumor effects of immunotherapies,13–15 as 
indicated by the lower activity reported with single-agent 
cytotoxic T-lymphocyte antigen (CTLA)-4 or PD-1 blockade 
in patients with symptomatic MBM, who had ORRs of ap-
proximately 5% and median OS less than 6 months.9,11,16 
It is unclear whether the failure of single-agent ICI to pro-
vide benefit in patients with MBMs is due to higher tumor 
burden and rapid growth, to a more immune-resistant 
phenotype in tumors that cause symptoms, low/absent 
tumor-infiltrating lymphocytes, or to immune suppression 
induced by corticosteroids.11,17

CheckMate 204 is an open-label, phase II trial designed 
to evaluate the efficacy and safety of nivolumab plus 
ipilimumab combination treatment in patients with un-
treated MBM. We previously reported results from 94 
patients with asymptomatic MBM who experienced a 
high rate of intracranial benefit (ORR 55%), with median 
progression-free survival (PFS) and OS not reached at a 
median follow-up of 14 months.12 Here, we present the first 
report of combination ICI (nivolumab plus ipilimumab) in 
patients who were symptomatic and/or receiving cortico-
steroids at the time of study therapy initiation. In addi-
tion, we present data on the entire asymptomatic cohort 
(n = 101) with extended follow-up.

Patients and Methods

Patients

In this open-label, non-randomized, phase II trial, eligible 
patients were aged ≥18 years with histologically confirmed 
melanoma, able to undergo magnetic resonance imaging 
(MRI) of the brain, and had evidence of brain metastases 
including one or more unirradiated, measurable brain me-
tastasis ≥0.5 cm and ≤3 cm. Additional patient criteria and 
study methods can be found in the Supplemental materials. 
Patient enrollment started with an asymptomatic cohort in 
which patients had an Eastern Cooperative Oncology Group 
(ECOG) performance status (PS) of 0 or 1, no neurological 
symptoms, and no systemic glucocorticoid therapy for 
>10 days before treatment initiation (Cohort A).12 The pro-
tocol was later amended to include a separate cohort of 
patients who were symptomatic and/or requiring cortico-
steroids (Cohort B). Patients in Cohort B were allowed to 
have an ECOG PS of 0-2, stable neurologic signs or symp-
toms attributable to the metastatic intracranial lesion(s), and 
could be receiving up to 4 mg dexamethasone or equivalent 
per day; patients with seizures within 10 days prior to treat-
ment were excluded.

Study Design and Treatment

Patients in both cohorts received the US Food and Drug 
Administration-approved combination regimen for ad-
vanced melanoma, consisting of nivolumab, 1  mg/kg, 
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perilesional edema, and/or midline shift, are more chal-
lenging to treat because of their propensity for rapid 
disease progression and frequent requirement for cortico-
steroids to control neurologic symptoms. Corticosteroids 
abrogate the antitumor effects of immunotherapies,13–15 as 
indicated by the lower activity reported with single-agent 
cytotoxic T-lymphocyte antigen (CTLA)-4 or PD-1 blockade 
in patients with symptomatic MBM, who had ORRs of ap-
proximately 5% and median OS less than 6 months.9,11,16 
It is unclear whether the failure of single-agent ICI to pro-
vide benefit in patients with MBMs is due to higher tumor 
burden and rapid growth, to a more immune-resistant 
phenotype in tumors that cause symptoms, low/absent 
tumor-infiltrating lymphocytes, or to immune suppression 
induced by corticosteroids.11,17

CheckMate 204 is an open-label, phase II trial designed 
to evaluate the efficacy and safety of nivolumab plus 
ipilimumab combination treatment in patients with un-
treated MBM. We previously reported results from 94 
patients with asymptomatic MBM who experienced a 
high rate of intracranial benefit (ORR 55%), with median 
progression-free survival (PFS) and OS not reached at a 
median follow-up of 14 months.12 Here, we present the first 
report of combination ICI (nivolumab plus ipilimumab) in 
patients who were symptomatic and/or receiving cortico-
steroids at the time of study therapy initiation. In addi-
tion, we present data on the entire asymptomatic cohort 
(n = 101) with extended follow-up.

Patients and Methods

Patients

In this open-label, non-randomized, phase II trial, eligible 
patients were aged ≥18 years with histologically confirmed 
melanoma, able to undergo magnetic resonance imaging 
(MRI) of the brain, and had evidence of brain metastases 
including one or more unirradiated, measurable brain me-
tastasis ≥0.5 cm and ≤3 cm. Additional patient criteria and 
study methods can be found in the Supplemental materials. 
Patient enrollment started with an asymptomatic cohort in 
which patients had an Eastern Cooperative Oncology Group 
(ECOG) performance status (PS) of 0 or 1, no neurological 
symptoms, and no systemic glucocorticoid therapy for 
>10 days before treatment initiation (Cohort A).12 The pro-
tocol was later amended to include a separate cohort of 
patients who were symptomatic and/or requiring cortico-
steroids (Cohort B). Patients in Cohort B were allowed to 
have an ECOG PS of 0-2, stable neurologic signs or symp-
toms attributable to the metastatic intracranial lesion(s), and 
could be receiving up to 4 mg dexamethasone or equivalent 
per day; patients with seizures within 10 days prior to treat-
ment were excluded.

Study Design and Treatment

Patients in both cohorts received the US Food and Drug 
Administration-approved combination regimen for ad-
vanced melanoma, consisting of nivolumab, 1  mg/kg, 

intravenously plus ipilimumab, 3  mg/kg, intravenously 
every 3 weeks for 4 doses (induction phase), followed 
by nivolumab monotherapy at 3  mg/kg every 2 weeks 
(maintenance phase). All patients were treated for at least 
6 months before the clinical data cutoff date of May 1, 2018, 
and treatment continued up to 24 months or until disease 
progression, unacceptable toxicity, or withdrawal of con-
sent. Patients completing 2 years of treatment or who had 
discontinued treatment were followed for safety and re-
mission status for up to 3 years from treatment initiation. 
Minimum follow-up was calculated from the time of last 
patient’s first dose to the clinical cutoff date.

The study protocol was approved by the institutional 
review board at each participating center and was con-
ducted in accordance with the Declaration of Helsinki and 
the International Conference on Harmonisation Guidelines 
for Good Clinical Practice. All patients provided written in-
formed consent.

Assessments

The primary endpoint was intracranial clinical benefit rate 
(CBR), defined as the percentage of patients with complete 
or partial response (CR or PR) confirmed ≥4 weeks after 
first occurrence, and/or stable disease (SD) for ≥6 months, 
using modified Response Evaluation Criteria in Solid 
Tumors (mRECIST; defined below). Secondary endpoints 
included extracranial (systemic) CBR; intracranial ORR and 
PFS; extracranial ORR and PFS; global CBR, ORR, and PFS; 
OS; and safety evaluation.

Treatment response was determined by radiographic 
assessment every 6 weeks for the first year, and then 
every 12 weeks for up to 24  months. Responses were 
investigator-assessed. Intracranial lesions were assessed 
by gadolinium-enhanced MRI; RECIST v1.1 was modified 
as described previously to allow up to 5 intracranial target 
lesions 5-30 mm in their longest diameter.18 Extracranial le-
sions were assessed by computed tomography according 
to RECIST, v1.1, with ≤5 baseline target lesions a minimum 
of 10  mm in diameter. Global responses were assessed 
using modified RECIST v1.1 and included up to 10 target le-
sions in the brain (intracranial) and systemic (extracranial) 
compartments.

Statistical Analysis

Statistical analyses of the primary endpoint were based on 
a planned sample size of 110 patients for the entire study 
population (90 patients for Cohort A and 20 for Cohort B). 
Primary results for the majority of Cohort A have been pub-
lished previously12 and are further updated herein based 
on a data cutoff date of May 1, 2018. Based on the same 
data cutoff date, the primary results for Cohort B are re-
ported here along with patient-level data of the 18 sympto-
matic patients. Results for Cohorts A and B were reported 
separately because of the differences in the timing of en-
rollment and clinical course of the patient populations. 
Descriptive analyses were provided for Cohort B.  Time-
to-event analyses were estimated using the Kaplan-Meier 
method, with medians presented along with 95% CIs based 
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on the Brookmeyer and Crowley method. PFS analyses for 
intracranial, extracranial, and global disease were based 
on response criteria explained above. Analyses were per-
formed using SAS software v9.2.

Results

Patient Enrollment

Patients were enrolled at 28 sites in the United States 
from February 2015 through November 2017. There 
were 18 patients in Cohort B (symptomatic and/or 
corticosteroid-treated group) and 101 patients enrolled 
in Cohort A  (asymptomatic, corticosteroid-free group; 
Supplementary Figure A1). All patients in both cohorts 
started treatment ≥6 months before the clinical data cutoff 
date of May 1, 2018.

Cohort B

Summary baseline patient characteristics are provided 
for both cohorts (Supplementary Table A1) and a detailed 
description of baseline, treatment, and response char-
acteristics for the Cohort B symptomatic patients shows 
the variability of the patients in this small cohort (Table 
1). Only 1 patient had an ECOG PS status of 2, and 9 had 
a score of 1; 8 (44%) of patients had a BRAFV600-mutant 
tumor. Four patients received prior systemic therapy (2 
adjuvant and 2 metastatic, all with targeted therapy), and 
2 patients received prior stereotactic radiotherapy (SRT) 
(Table 1). Seven of 18 patients had ≥3 target lesions, and 
the median sum of diameters for all brain metastases was 
26 mm (range 7-86), indicating a larger tumor burden com-
pared with asymptomatic patients, whose medium sum of 
diameters was only 15 mm (range 5-91) (Supplementary 
Table A1).

The median follow-up for patients in Cohort B was 
5.2 months, with a minimum follow-up of 6 months in pa-
tients who did not progress prior to 6 months. Patients re-
ceived a median of one (range 1-4) combination dose; the 
4 patients who started nivolumab maintenance had a me-
dian of 23 (range 1-37) doses (Supplementary Figure A1).

Four symptomatic patients had intracranial responses (2 
CR and 2 PR; Table 2). All patients who responded intracra-
nially also responded extracranially, with an ORR of 22.2% 
for intracranial, extracranial, and global disease. Median 
time to intracranial response was 4.1 months (range 1.0-
6.9); median DOR had not been reached, with ongoing re-
sponse in 3/4 responders at the database lock.

Median PFS in symptomatic patients was 1.2  months 
(95% CI: 0.7-1.3) for intracranial disease, 2.2  months 
(95% CI: 0.8-not reached) for extracranial disease, and 
1.2  months (95% CI: 0.8-not reached) for global disease, 
with 6-month rates of 18.9% (95% CI: 4.6-40.5), 28.8% (95% 
CI: 8.1-54.0), and 32.6% (95% CI: 12.1-55.2), respectively 
(Figure 1A). Median OS was 8.7 months (95% CI: 1.8-not 
reached) in symptomatic patients with a 6-month OS rate 
of 65.8% (95% CI: 39.1-83.0; Figure 1B).

Two of the 12 patients receiving dexamethasone 
(2 mg daily) at study entry responded (17%), and 2 of the  

6 patients free of corticosteroids at baseline responded 
(33%). All of the patients who did not respond received 
only 1-2 induction doses, mostly due to rapid progression. 
For the 16 patients who ceased therapy, the majority expe-
rienced disease progression or death (9/16, 56.3%) while 4 
stopped secondary to toxicity (4/16, 25.0%); reasons for the 
remaining 3 were patient request, withdrawal of consent, 
and lost to follow-up.

Patient summaries are provided for the 4 patients with a 
response, in the order listed in Table 2.

•	 At baseline, patient 1 had an ECOG PS of 0, one intracra-
nial target lesion of 8 mm in diameter, and was receiving 
dexamethasone 2 mg/day. The patient received 4 induc-
tion and 37 maintenance doses and was on therapy for 
at least 19 months at the time of the database lock. The 
patient achieved an extracranial and global PR 6 weeks 
after the start of therapy and an intracranial CR 7 months 
after the start of therapy. The intracranial CR has con-
tinued for at least 12.5 months.

•	 At baseline, patient 2 had an ECOG PS of 1, two intra-
cranial target lesions, both 5 mm in diameter, and was 
not receiving corticosteroids. The patient received one 
induction dose and 28 maintenance doses and was on 
therapy for approximately 12 months. The patient had an 
extracranial PR at 1 month, a global PR at 2.5 months, 
and an intracranial CR at 4 months after starting therapy 
and chose to discontinue treatment after 12  months, 
owing to the responses. The intracranial CR has con-
tinued for at least 9.6 months.

•	 At baseline, patient 3 had an ECOG PS of 1, three intra-
cranial target lesions of 8, 5, and 6 mm in diameter, and 
was not receiving corticosteroids. The patient received 
four induction doses and 23 maintenance doses and was 
on treatment for at least 13  months at the time of the 
database lock. The patient achieved an extracranial PR at 
3 months, a global PR at 4 months, and an intracranial 
PR at 7 months after the start of therapy. The intracranial 
PR has continued for at least 4 months.

•	 At baseline, patient 4 had an ECOG PS of 1, one 
unirradiated intracranial target lesion of 22 mm in di-
ameter, and had prior SRT approximately 6  months 
before study treatment. This patient was also receiving 
dexamethasone 2 mg/day at baseline (baseline corti-
costeroid use was not noted at database lock, but 
upon further review, it was determined per the inves-
tigator that the patient did receive corticosteroids at 
baseline). The patient received three induction doses 
and no maintenance doses and was on therapy for  
10 weeks. During treatment, the patient had an extra-
cranial, intracranial, and global PR at 4 weeks after the 
start of therapy. The patient discontinued treatment 
after 10 weeks because of an adverse event (AE) of 
pneumonitis and continued with a PR for more than 
2.7  months. The patient was alive at the data cutoff 
date, which was approximately 7 months after starting 
therapy and 6 months after the PR.

Of note, for all patients in Cohort B, initiation of cortico-
steroid at any time after the start of study therapy for either 
immune-related AEs or for new symptoms as a result of 
progressive disease was administered at the investigator’s 
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discretion and was consistent with standard guidelines for 
the treatment of such events.

Cohort A Update

Follow-up data of the asymptomatic Cohort A  (median 
follow-up 20.6  months; minimum 11  months) provided 
response results for these patients similar to the initial re-
port.12 In the updated results, there are seven additional pa-
tients included in the analysis who have now reached the 
required 6-month follow-up. Compared with symptomatic 
patients, asymptomatic patients had lower tumor burden 
(Supplementary Table A1): a lower proportion of asympto-
matic vs symptomatic patients had ≥3 intracranial target 
lesions (21.8% vs 38.9%) and asymptomatic patients had a 
lower median sum of intracranial target lesions (15 [range 
5-91] vs 26.0 [range 7-86] mm). Of the 66 patients with a 
BRAF mutation, 5 patients received targeted therapy as ad-
juvant treatment and 6 patients received targeted therapy 
as metastatic treatment. At the time of database lock, 93 
(92.1%) patients were off-treatment (Supplementary Figure 
A1). The most common off-treatment reason was study-
related drug toxicity in 32.3% (30/93) of patients, followed 
by disease progression in 28.0% (26/93).

Intracranial, extracranial, and global disease results 
were similar for both CBR and ORR, although a higher 
CR rate was observed for intracranial disease at 28.7% 
vs 10.9% for both extracranial and global disease (Table 

3). Median DOR has still not been reached, with a cur-
rent ongoing response in 48/55 (87.3%) of responders 
(Supplementary Figure A2) and median tumor burden 
change of −57.1% (Supplementary Figure A3). For patients 
with BRAFV600-mutant and wild-type tumors, respectively, 
intracranial CBR was 63.6% (95% CI: 50.9-75.1) and 48.5% 
(30.8-66.5) and intracranial ORR was 60.6% (47.8-72.4) and 
42.4% (25.5-60.8). With the additional patients with the re-
quired follow-up since the last report, 6-month PFS rates 
were 62.6% (95% CI: 51.7-71.8), 72.1% (60.5-80.8), and 
61.4% (50.4-70.6), for intracranial, extracranial, and global 
disease, respectively (Figure 2A). Projected 12-month PFS 
rates were 58.5% (47.3-68.1) for intracranial, 64.5% (51.8-
74.7) for extracranial, and 56.9% (45.6-66.7) for global. 
Median OS had not been reached, with 12- and 18-month 
rates of 82.4% (95% CI: 73.2-88.7) and 75.2% (64.9-82.8), re-
spectively (Figure 2B).

Safety

Any-grade treatment-related AEs (TRAEs) and grade 3/4 
TRAEs occurred in 88.9% and 55.6% of patients in the 
Cohort B symptomatic group (Table 4). The most common 
any-grade TRAEs in symptomatic patients were diar-
rhea (27.8%) and fatigue, pyrexia, nausea, pruritus, and 
maculopapular rash (all 16.7%.). TRAEs leading to treat-
ment discontinuation occurred in 2 patients (11.1%) and 
were both grade 1-2 (pustular rash [n = 1; patient was not 

  
Table 2  Response to Treatment in Symptomatic Patients

Patients (n = 18)

Intracranial Extracranial Global

Best overall response, No. (%)a

  Complete response 2 (11.1) 0 0

  Partial response 2 (11.1) 4 (22.2) 4 (22.2)

  Stable disease ≥ 6 months 0 0 0

  Progressive disease 10 (55.6) 6 (33.3) 8 (44.4)

  Not evaluable for CBR: 4 (22.2) 8 (44.4) 6 (33.3)

    Death prior to first on-study assessment 2 (11.1) 1 (5.6) 1 (5.6)

    Early discontinuation due to toxicity 0 0 0

    Stable disease <6 months 2 (11.1) 3 (16.7) 2 (11.1)

    No extracranial disease at baseline NA 1 (5.6) NA

    Otherb 0 3 (16.7) 3 (16.7)

ORR, no./No. (%; 95% CI) 4/18 (22.2; 6.4-47.6) 4/18 (22.2; 6.4-47.6) 4/18 (22.2; 6.4-47.6)

CBRc, no./No. (%; 95% CI) 4/18 (22.2; 6.4-47.6) 4/18 (22.2; 6.4-47.6) 4/18 (22.2; 6.4-47.6)

Median time to response, months (range) 4.1 (1.0-6.9) 1.3 (1.0-2.8) 2.0 (1.0-4.2)

Median duration of response, months (95% CI)d Not reached (0-not reached) Not reached Not reached

  Ongoing response, no./No. (%) 3/4 (75.0) 4/4 (100) 4/4 (100)

Abbreviations: CBR, clinical benefit rate; CI, confidence interval; CR, complete response; ORR, objective response rate; PD, progressive disease; 
PR, partial response; SD, stable disease.
aOne patient had a response preceded by initial progressive disease.
bPD not confirmed (n = 1) and insufficient radiographic scan data (n = 2).
cClinical benefit rate = complete response + partial response + stable disease ≥ 6 months.
dOne patient had a response but was not included in the duration of response because no response date was recorded by the investigator.
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on corticosteroids at the time of the AE] and pneumonitis 
[n  =  1; patient was on corticosteroids at the time of the 
AE]). Although hard to distinguish from disease-related 
symptoms, neurologic TRAEs were reported in 3 patients in 
the symptomatic cohort; grade 3/4 events included head-
ache, amnesia, dysarthria, partial seizures, and syncope 
(Supplementary Table A2). No treatment-related deaths 
were reported in the symptomatic patients.

Safety analysis in the asymptomatic cohort was similar 
to the prior report, with the most common TRAEs being fa-
tigue (44.6%), increased alanine aminotransferase (37.6%), 
and maculopapular rash (35.6%) (Table 4).12 Any-grade and 
grade 3/4 neurologic TRAEs occurred in 34.7% and 6.9% of 

patients in the asymptomatic cohort with the most common 
being headache in 19.8% (any-grade) and 3.0% (grade 3/4) of 
patients (Supplementary Table A2). There was one treatment-
related death in the asymptomatic cohort (grade 5 myocar-
ditis), which was previously reported.12,19

Discussion

CheckMate 204 investigated the safety and efficacy of com-
bination immunotherapy with nivolumab plus ipilimumab 
in MBM and enrolled both asymptomatic patients  

  

Intracranial

Extracranial

Global

32.6%

28.8%

18.9%

100

A

B

90

80

70

60

50

40

30

20

10

0

P
F

S
 (

%
)

0 6 9 12 15 18 21 243

Months
Number of patients at risk:

Number of patients at risk:

Intracranial:
Extracranial:

Global:

18

18

3
5
5

2
3
3

2
3
3

1 1
1
1

1
1
1

0
0
0

0
0
0

2
2

18

100

90

80

70

60

50

40

30

20

10

0

O
S

 (
%

)

0 6 9 12 15 18 21 243

Months

Symptomatic: 18 10 9 4 4 3 2 0 0

65.8%

Fig.1  Kaplan-Meier plot of (A) progression-free survival (PFS) as assessed by the investigators and (B) overall survival (OS) in symptomatic 
patients. Symbols indicate censored observations. Median PFS was 1.2 months (95% CI: 0.7-1.3) for intracranial disease, 2.2 months (95% CI: 0.8-
not reached) for extracranial disease, and 1.2 months (95% CI: 0.8-not reached) for global disease. Median OS was 8.7 months (95% CI: 8.8-not 
reached).
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(Cohort A) and patients requiring corticosteroids and/or 
with neurologic symptoms (Cohort B). Results in both co-
horts demonstrated a safety profile consistent with that 
seen in patients with advanced melanoma without brain 
metastases.20,21 Updated results in asymptomatic patients 
confirm durable efficacy with median PFS and OS not yet 
reached with a median follow-up of 20.6 months (minimum 
11 months). Limited efficacy was observed in patients re-
quiring corticosteroids and/or with neurologic symptoms 
at baseline. The vast majority of responses observed in 
all cohorts appeared durable, consistent with immune-
mediated clinical activity.

Patients with symptomatic MBM have rarely been 
treated with systemic therapy without radiation and 
are poorly represented in clinical trials. Dabrafenib plus 
trametinib provided an intracranial ORR of 59% with me-
dian DOR 4.5  months and median OS 11.5  months in  
17 patients with BRAFV600-mutant symptomatic MBM in the 
COMBI-MB study.18 Ipilimumab alone provided an intra-
cranial ORR of 5% and median OS of 3.7 months among 
21 symptomatic patients,11 and nivolumab monotherapy 
showed 6% intracranial ORR and median OS of 5.1 months 
in symptomatic patients in the ABC study.9,16 In the current 
study, we included 18 symptomatic patients and observed 
intracranial responses in 4 (22%) patients with a median OS 
of 8.7 months and DOR not reached at 6 months. Despite 
the use of baseline corticosteroid (≤4 mg/day dexametha-
sone equivalents) among 12 of the 18 Cohort B patients, 

their safety profile was similar to that observed in Cohort 
A. As expected, these patients had higher tumor burden 
than asymptomatic patients. Inherently, timing of treat-
ment for symptomatic patients may be an issue because of 
rapid clinical deterioration—the majority of symptomatic 
patients experienced rapid, early disease progression that 
may have limited their potential to receive immunotherapy. 
Of the patients who received baseline corticosteroids  
and did not respond, 7 of 10 were able to receive only one 
dose of the combination, commonly due to progressive 
disease.

Corticosteroids (commonly dexamethasone) are fre-
quently used in patients with brain metastases to help 
control symptoms related to peritumoral brain edema, 
often prophylactically, even for symptom-free vasogenic 
edema. Of symptomatic patients in this study, 2 of 12 who 
received baseline corticosteroids achieved a response vs 
2 of 6 who were not. Of note, both patients received low-
dose corticosteroids (2 mg dexamethasone daily), and 1 
achieved a CR. These results may be consistent with the 
principle that corticosteroid therapy that is ongoing at 
baseline may interfere with the efficacy of ICI, although 
our sample is too small to investigate disease burden and 
rapid progression vs corticosteroid use and other factors. 
Further, corticosteroid immunosuppression mechanisms 
may differ between CTLA-4 and PD-1 blockade.22,23 Most 
clinical trials evaluating ICI in cancer prohibit the use of 
corticosteroids at the start of treatment, highlighting the 

  
Table 3  Response to Treatment in Asymptomatic Patients

Patients (n = 101)

Intracranial Extracranial Global

Best overall response, No. (%)a

  Complete response 29 (28.7) 11 (10.9) 11 (10.9)

  Partial response 26 (25.7) 38 (37.6) 40 (39.6)

  Stable disease ≥ 6 months 4 (4.0) 6 (5.9) 4 (4.0)

  Progressive disease 27 (26.7) 16 (15.8) 29 (28.7)

  Not evaluable for CBR: 15 (14.9) 30 (29.7) 17 (16.8)

    Death prior to first on-study assessment 3 (3.0) 3 (3.0) 2 (2.0)

    Early discontinuation due to toxicity 1 (1.0) 1 (1.0) 1 (1.0)

    Stable disease <6 months 8 (7.9) 15 (14.8) 9 (8.9)

    No extracranial disease at baseline NA 7 (6.9) NA

    Otherb 3 (3.0) 4 (10.9) 5 (5.0)

ORR, no./No. (%; 95% CI) 55/101 (54.4; 44.2-64.4) 49/101 (48.5; 38.4-58.7) 51/101 (50.5; 40.4-60.6)

CBRc, no./No. (%; 95% CI) 59/101 (58.4; 48.2-68.1) 55/101 (54.4; 44.2-64.4) 55/101 (54.4; 44.2-64.4)

Median time to response, months (range) 1.61 (1.1-12.5) 1.4 (1.1-23.2) 1.4 (1.1-7.0)

Median duration of response, months (95% CI) Not reached Not reachedd (18.1-not reached) Not reached

  Ongoing response, no./No. (%) 48/55 (87.3) 39/48d (81.2) 43/51 (84.3)

Abbreviations: CBR, clinical benefit rate; CI, confidence interval; CR, complete response; ORR, objective response rate; PD, progressive disease; 
PR, partial response; SD, stable disease.
aTwo patients had a response preceded by initial progressive disease.
bTotal of 5 patients for all 3 response categories (intracranial, extracranial, and global): 1 patient withdrew consent (all 3 categories), 2 patients 
stopped study (all 3 categories), 1 patient for EC lesion procedure not done (just global), 1 patient for gamma knife therapy (global).
cClinical benefit rate = complete response + partial response + stable disease ≥ 6 months.
dOne additional patient had a response, but was not included as no response date was recorded by the investigator.
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importance of these results regarding the potential for cor-
ticosteroid inhibition of immunotherapy benefit.

While the results of our asymptomatic cohort patients 
show high rate of durable responses among patients who 
can be weaned off initial corticosteroid therapy, patients 
with symptomatic disease have lower responses and re-
quire further study. This suggests that strategies to maxi-
mize the potential of withdrawing corticosteroids prior to 
immunotherapy, such as initial SRT or craniotomy or up-
front treatment with other systemic treatments (eg, MAPK 
inhibitors), may be considered to improve the outcomes 
in this population. These strategies may also give patients 
more time to be able to receive more doses of combina-
tion nivolumab plus ipilimumab. However, retrospective 
reports have shown that corticosteroid therapy started 
after treatment initiation for immune-related toxicities 

resulting from ICI does not seem to abrogate the antitumor 
effects (presumably because the response is already es-
tablished and maintained by steroid-resistant effector 
cells), an observation consistent with the associations 
between immune-related AEs and favorable therapeutic 
outcomes.24,25 It must be noted that other patient factors 
with baseline corticosteroids, such as increased intracra-
nial tumor burden, could also impact the efficacy results 
in these patients. The small patient numbers in Cohort B 
and trial design do not allow firm conclusions to be drawn 
about the impact of baseline corticosteroid use, but it is a 
treatment factor that warrants continued investigation. Our 
results highlight the need to investigate the incorporation 
of corticosteroid-sparing approaches and to evaluate the 
optimal use and timing of SRT in patients with MBM who 
are also being considered for immunotherapy. The use of 
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Table 4  Treatment-Related AEsa

Symptomatic Patients (n = 18) Asymptomatic Patientsb (n = 101)

Any Grade Grade 3-4 Any Grade Grade 3-4

Treatment-related AEs 16 (88.9) 10 (55.6) 97 (96.0) 55 (54.4)

Diarrahea 5 (27.8) 1 (5.6) 35 (34.7) 6 (5.9)

Fatigue 3 (16.7) 1 (5.6) 45 (44.6) 4 (4.0)

Maculopapular rash 3 (16.7) 1 (5.6) 36 (35.6) 8 (7.9)

Nausea 3 (16.7) 0 27 (26.7) 2 (2.0)

Pruritus 3 (16.7) 0 30 (29.7) 0

Pyrexia 3 (16.7) 1 (5.6) 17 (16.8) 0

Cough 2 (11.1) 0 9 (8.9) 0

Decreased appetite 2 (11.1) 0 17 (16.8) 1 (1.0)

Dematitis acneiform 2 (11.1) 0 2 (2.0) 0

Increased alanine aminotransferase 2 (11.1) 0 38 (37.6) 14 (13.9)

Increased aspartate aminotransferase 2 (11.1) 0 35 (34.7) 14 (13.9)

Increased blood creatinine 2 (11.1) 0 3 (3.0) 0

Pneumonitis 2 (11.1) 0 10 (9.9) 2 (2.0)

Pruritus generalized 2 (11.1) 0 13 (12.9) 0

Rash 2 (11.1) 0 12 (11.9) 2 (2.0)

Rash pruritic 2 (11.1) 1 (5.6) 5 (5.0) 0

Abdominal pain 1 (5.6) 0 8 (7.9) 1 (1.0)

Colitis 1 (5.6) 1 (5.6) 7 (6.9) 7 (6.9)

Decreased lymphocyte count 1 (5.6) 0 5 (5.0) 1 (1.0)

Decreased weight 1 (5.6) 0 6 (5.9) 0

Headache 1 (5.6) 1 (5.6) 20 (19.8) 3 (3.0)

Hypophysitis 1 (5.6) 0 12 (11.9) 6 (5.9)

Hypothyroidism 1 (5.6) 0 23 (22.8) 1 (1.0)

Increased blood alkaline phosphatase 1 (5.6) 0 10 (9.9) 0

Increased lipase 1 (5.6) 0 18 (17.8) 10 (9.9)

Skin hypopigmentation 1 (5.6) 0 6 (5.9) 0

Vision blurred 1 (5.6) 0 5 (5.0) 0

Vomiting 1 (5.6) 0 13 (12.9) 2 (2.0)

Adrenal insufficiency 0 0 8 (7.9) 1 (1.0)

Anemia 0 0 8 (7.9) 1 (1.0)

Arthralgia 0 0 23 (22.8) 0

Chills 0 0 6 (5.9) 0

Decreased platelet count 0 0 6 (5.9) 0

Hyperthyroidism 0 0 12 (11.9) 3 (3.0)

Hyponatremia 0 0 6 (5.9) 2 (2.0)

Increased amylase 0 0 13 (12.9) 7 (6.9)

Increased blood bilirubin 0 0 7 (6.9) 1 (1.0)

Myalgia 0 0 10 (9.9) 0

Night sweats 0 0 6 (5.9) 0

Vitiligo 0 0 7 (6.9) 0

Peripheral edema 0 0 5 (5.0) 0

Hypokalemia 0 0 5 (5.0) 0

Treatment-related AEs leading to discontinuation 2 (11.1) 0 29 (28.7) 19 (18.8)

Abbreviation: AE, adverse event.
Data provided as No. (%).
aShown are any-grade treatment-related adverse events in ≥5% of patients in the asymptomatic cohort (at least 5 patients) or ≥10% in the sympto-
matic cohort (at least 2 patients).
bOne death reported: treatment-related grade 5 myocarditis (previously reported).
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SRT for MBM may synergize with immunotherapy and 
enhance the benefit, but has also been associated with in-
creased radionecrosis.26–28 Our study also emphasizes the 
critical need to shorten the timeframe for screening and 
simplify the entry criteria for patients with MBM to enable 
rapid initiation of therapy for patients at risk of precipitous 
clinical deterioration.

These results confirm those previously reported for 
the nivolumab plus ipilimumab combination in patients 
with asymptomatic MBM, with an expanded patient pop-
ulation and with longer follow-up for this population at 
high risk for progression. At a median of 20.6 months of  
follow-up for asymptomatic MBM patients, ORR was 54.4% 
with nivolumab plus ipilimumab (28.7% intracranial CR 
and 25.7% intracranial PR) with median OS, PFS, and DOR 
not yet reached. While it is challenging to compare across 
trials, the ORR in all patients was similar to the 58% ob-
served in COMBI-MB with dabrafenib plus trametinib in 
patients with asymptomatic MBM and BRAFV600-mutant 
tumors.18 However, durability of responses with combined 
dabrafenib + trametinib therapy is limited, as the median 
DOR in those patients was 6.5  months, with a median 
OS of 10.8 months.18 The CheckMate 204 nivolumab plus 
ipilimumab results demonstrated here are similar to those 
of the ABC trial in a smaller cohort of 35 patients in which 
median OS was 32.8  months and median DOR was not 
reached with a median follow-up of 34 months (minimum 
21.5  months).9 Additional analyses from that study sug-
gest that patients who received prior BRAF/MEK inhibitors 
had a lower ORR with nivolumab plus ipilimumab com-
pared with treatment-naive patients (28% vs 59%), and PFS 
was shorter in the total treated population (5.4  months) 
compared with treatment-naive patients (26.3  months).9 
However, the results from our current study suggest that 
the efficacy of nivolumab plus ipilimumab regardless of 
BRAFV600-mutation status is preserved, even with prior 
MAPK inhibitor-directed therapy.

In this study, we acknowledge the lack of an inde-
pendent review of the imaging data, which would 
strengthen the conclusions. In addition, we acknowledge 
the small population in the symptomatic Cohort B, which 
limits the ability to draw firm conclusions to the data. 
Lastly, although this cohort comprised patients who were 
symptomatic or receiving corticosteroids, the exclusion 
of patients with unstable neurologic symptoms, recent 
seizures, or a higher corticosteroid dose requirement still 
excluded an important population. These patients facing 
more severe symptoms are at a much higher risk of im-
minent neurological deterioration and are not deemed 
stable enough to treat with systemic therapy unaided by 
the use of other modalities such as surgery and/or radi-
ation. Although this limits the generalizability of our re-
sults, we do believe that future protocols can build on our 
findings to allow for combined modality approaches to 
improve the outcomes of this population in dire need of 
therapeutic options.

In conclusion, although patients with symptomatic MBM 
remain relatively resistant to systemic therapy, some re-
sponses were observed with nivolumab plus ipilimumab 
combination. There is a need to develop novel therapies 
and treatment strategies for these patients. Successful 
outcomes will likely involve multimodality expertise and 

sequential strategies incorporating radiotherapy, sur-
gery, or targeted therapy, with one goal to reduce or 
eliminate corticosteroid use. Novel combinations of im-
munotherapy with targeted agents are also under in-
vestigation for patients with untreated BRAFV600-mutant 
MBM (eg, encorafenib plus binimetinib plus nivolumab vs 
ipilimumab plus nivolumab [NCT04511013; SWOG S2000]). 
Based on our long-term follow-up data of Cohort A,  
we believe the standard treatment for patients with ad-
vanced melanoma with asymptomatic brain metastases 
who are candidates for immunotherapy should be 1 mg/kg 
nivolumab plus 3 mg/kg ipilimumab.

Supplementary Material

Supplementary material is available at Neuro-Oncology 
online.
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