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ABSTRACT
Objective This study examined real- world treatment 
patterns and outcomes in patients with melanoma brain 
metastasis (MBM) treated with first- line immunotherapy 
consisting of nivolumab plus ipilimumab or anti- 
programmed death- 1 (PD- 1) monotherapy (nivolumab or 
pembrolizumab) or targeted therapy consisting of BRAF/
MEK inhibitors.
Design Retrospective chart review study.
Setting Academic medical centres, community hospitals 
and private practice offices.
Participants Included patients diagnosed with melanoma 
with brain metastasis in the USA.
Outcome measures The statistical analysis was 
descriptive in nature. Overall survival (OS) and 
progression- free survival (PFS) were estimated using the 
Kaplan- Meier method and compared between treatments 
in a univariate Cox proportional hazards model.
Results In total, 472 patients with MBM who received 
first- line nivolumab plus ipilimumab (n=246), anti- PD- 1 
monotherapy (n=112) or BRAF/MEK inhibitors (n=114) 
were identified. Patients receiving nivolumab plus 
ipilimumab, compared with patients receiving anti- PD- 1 
monotherapy or BRAF/MEK inhibitors, had favourable 
baseline prognostic factors, such as younger age, fewer 
or smaller brain metastases, better Eastern Cooperative 
Oncology Group performance status and less frequently 
elevated lactate dehydrogenase. Median follow- up times 
were 15.4 months (range 0.1 to 37.0), 13.3 months 
(range 0.3 to 36.6) and 13.9 months (range 1.9 to 36.5), 
respectively. Numerically longer OS was observed with 
nivolumab plus ipilimumab versus anti- PD- 1 monotherapy 
(HR 0.47, 95% CI 0.34 to 0.67) or BRAF/MEK inhibitors 
(HR 0.72, 95% CI 0.50 to 1.04) and numerically longer 
PFS was observed with nivolumab plus ipilimumab versus 
anti- PD- 1 monotherapy (HR 0.74, 95% CI 0.53 to 1.02) or 
BRAF/MEK inhibitors (HR 0.82, 95% CI 0.60 to 1.12). With 
nivolumab plus ipilimumab, anti- PD- 1 monotherapy and 
BRAF/MEK inhibitors, 1- year OS rates were 79%, 60% and 
72%, respectively; 1- year PFS rates were 68%, 58% and 
59%.
Conclusions In this real- world study, first- line nivolumab 
plus ipilimumab appeared to provide benefit versus anti- 
PD- 1 monotherapy and BRAF/MEK inhibitors in patients 
with MBM, consistent with pivotal trial data. However, the 

observed benefit may have been due to confounding and 
selection bias, given that patients receiving nivolumab plus 
ipilimumab had favourable baseline prognostic factors 
compared with patients receiving anti- PD- 1 monotherapy 
or BRAF/MEK inhibitors.

INTRODUCTION
Metastasis to the brain is a common sequela 
of metastatic melanoma, with 35% of patients 
presenting with brain metastasis at diagnosis,1 
more than 40% developing brain metastasis 
during their disease2 and up to 75% having 
brain metastasis at the time of death.3 Histori-
cally, patients with melanoma brain metastasis 
(MBM) have demonstrated a poor prog-
nosis, with a median overall survival (OS) of 
approximately 4 months.4 BRAF mutations 
are present in the tumours of approximately 
half of the patients with advanced (unresect-
able or metastatic) melanoma, and patients 
with BRAF mutations have a higher likeli-
hood of developing brain metastasis and 
experiencing shorter OS than those without 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ This retrospective chart review study collected real- 
world data of US patients diagnosed with melanoma 
brain metastasis and treated by medical oncologists 
with different types of first- line systemic therapy 
options, including immunotherapy and targeted 
therapy.

 ⇒ This real- world study may have been limited by 
heterogeneity in baseline patient characteristics be-
tween the treatment groups.

 ⇒ There may have been inconsistencies in investigator 
assessments and treatment selection between the 
treatment groups.

 ⇒ Interpretation of these results was impeded by small 
sample sizes in certain subgroups.

 ⇒ Treatment practices may have changed since pa-
tients began treatment in this study.
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these mutations.5 Prognosis for patients with MBM has 
improved in recent years with therapeutic advances,6 
but outcomes remain poor in a substantial number of 
patients, suggesting an area of unmet clinical need.

Primary therapeutic approaches for patients with MBM 
have traditionally consisted of surgery, whole- brain radio-
therapy and stereotactic radiosurgery.7 Over the last 
decade, several systemic treatments showing activity in 
MBM have been introduced, including immunotherapy 
(immune checkpoint inhibitors) with the combination of 
nivolumab (an anti- programmed death- 1 (PD- 1) antibody) 
plus ipilimumab (an anti- cytotoxic T lymphocyte antigen- 4 
(CTLA- 4) antibody),8–11 the combination of pembroli-
zumab (an anti- PD- 1 antibody) plus ipilimumab12 and 
nivolumab9 10 or pembrolizumab13 monotherapy as well 
as targeted therapy with BRAF plus MEK inhibitor combi-
nations (indicated for patients with tumours harbouring 
a BRAF mutation) such as dabrafenib plus trametinib14 
and encorafenib plus binimetinib.15 Patients with MBM 
enrolled in clinical trials have been broadly separated 
into those with and without symptoms, with symptom-
atic patients showing worse outcomes than asymptomatic 
patients.8 10 14 Steroids are the mainstay treatment for symp-
toms of MBM, such as headache, weakness and focal neuro-
logical deficits, although steroid therapy may abrogate the 
clinical effects of immunotherapy.16

Nivolumab plus ipilimumab has demonstrated intracranial 
activity in patients with MBM, especially those with asymp-
tomatic disease.8–11 In the phase 2 CheckMate 204 trial, 
patients with asymptomatic (n=101) and symptomatic (n=18) 
MBM treated with nivolumab plus ipilimumab demonstrated 
3- year OS rates of 72% and 37%, respectively.8 In the phase 
2 ABC trial, patients with asymptomatic MBM treated with 
nivolumab plus ipilimumab (n=35) demonstrated a 5- year 
OS rate of 51%.9 10 In phase 3 Italian NIBIT- M2 trial, patients 
with untreated, asymptomatic MBM receiving nivolumab 
plus ipilimumab (n=27) showed a 7- year OS rate of 43%.11 
According to the National Comprehensive Cancer Network 
Clinical Practice Guidelines in Oncology (NCCN Guide-
lines), nivolumab plus ipilimumab is the preferred systemic 
therapy option for patients with asymptomatic MBM who 
do not require steroids in comparison with anti- PD- 1 mono-
therapy or dabrafenib plus trametinib, based on superior 
intracranial activity.17

Until recently, comparative data on the use of systemic 
agents for the treatment of patients with MBM were 
limited, as this population was often excluded from 
randomised clinical trials. Furthermore, there are no 
prospective head- to- head trials comparing nivolumab 
plus ipilimumab with anti- PD- 1 monotherapy or BRAF/
MEK inhibitors in patients with MBM. There is interest 
in examining the effectiveness and use of these first- line 
systemic treatments among patients with MBM in the real- 
world setting because these patients may more closely 
reflect routine clinical practice compared with patients 
in clinical trials. The objective of this retrospective chart 
review study is to examine real- world treatment patterns 
and clinical outcomes in US patients with MBM treated 

with different types of systemic therapy options in the 
first- line setting.

METHODS
Study design
This study collected the real- world data of patients diag-
nosed with melanoma with brain metastasis who were 
treated by US medical oncologists in academic/cancer 
centres, community hospitals/cancer centres and private 
practice offices. Study recruitment employed a two- part 
design in which a random sample of patients with BRAF 
mutant or wild- type metastatic melanoma with brain 
metastases (n=250) was identified first, followed by the 
identification of an augmented BRAF mutant sample 
(n=113) and an augmented BRAF wild- type sample 
(n=125) (online supplemental figure 1).

Physicians who met the study requirements were 
contacted by a recruitment group (Global Perspectives), 
and those who were interested in participating were 
screened to confirm eligibility. A total of 44 oncologists 
who were currently treating patients with advanced mela-
noma were recruited, 40 of whom identified patients. 
Participating physicians were responsible for chart data 
abstraction and resolution of data- related queries. Physi-
cians were instructed to identify and enrol patients with 
advanced melanoma diagnosed with brain metastasis who 
met the inclusion and exclusion criteria. No additional 
direction or restrictions were provided to physicians for 
identifying patients.

Patients
To be eligible, patients were required to have been diag-
nosed with both metastatic/stage IV melanoma and 
MBM between June 2017 and June 2019; to be 18 years 
of age or older; and to have a medical history available 
for medical chart abstraction from initial melanoma diag-
nosis through the most recent visit, current therapy or 
death. Patients were excluded if they had used systemic 
therapy in the metastatic setting prior to the develop-
ment of brain metastasis (see criteria for adjuvant therapy 
below); had received whole brain radiotherapy (other 
forms of radiotherapy, such as stereotactic radiosurgery, 
as allowed); had undergone surgical resection for brain 
metastasis; had a diagnosis of concurrent malignancy 
(other than non- melanoma skin cancer or in situ cervical 
carcinoma); or were enrolled in a cancer- related clinical 
trial since diagnosis of metastatic melanoma. Prior use of 
adjuvant or neoadjuvant therapy with anti- PD- 1 mono-
therapy, anti- CTLA- 4 monotherapy or BRAF/MEK inhibi-
tors was allowed if 6 or more months had elapsed between 
the last dose of therapy and diagnosis of brain metastasis, 
as previously defined.18

Endpoints
Primary endpoints included treatment patterns in the 
first- line setting. Secondary endpoints included OS and 
progression- free survival (PFS). OS was defined as the 
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time from the index date (start of first- line treatment 
in the metastatic setting) to the date of death from any 
cause. PFS was defined as the time from the index date 
to the date of the first disease progression. OS and PFS 
were described by type of first- line treatment, which were 
nivolumab plus ipilimumab, anti- PD- 1 monotherapy 
(nivolumab or pembrolizumab) and BRAF/MEK inhibi-
tors (only for patients with BRAF mutant disease). Patients 
were stratified by BRAF wild- type or mutant status and by 
asymptomatic or symptomatic MBM. Concurrent steroid 
use was evaluated to identify patients with symptomatic 
MBM, which was defined as any steroid therapy received 
within 15 days before the start of first- line treatment. The 
15- day window was selected to ensure that steroid admin-
istration was not likely because of immune- related adverse 
events (AEs) associated with immunotherapy. OS and PFS 
for the three types of systemic treatments were also esti-
mated for patients according to the use of radiation, with 
concurrent radiation defined as radiation therapy that was 
initiated less than 30 days before or after the start of first- 
line treatment and sequential radiation defined as radi-
ation that started 30 days or more before/after first- line 
systemic treatment initiation. Tumour response was not 
reported because response evaluation was inconsistent 
among investigators, on- treatment lesion measurements 
were not collected, response criteria were not defined in 
the case report form (CRF) and centralised confirmation 
of radiographic images was not conducted.

Statistical analysis
The statistical analysis was descriptive in nature and precision 
estimates were determined using 95% CI rather than power 
calculations for each cohort. Median OS and PFS were esti-
mated using the Kaplan- Meier product- limit method. HRs 
and corresponding CIs were estimated using a univariate 
Cox proportional hazards model to compare OS and PFS 
between the three types of systemic treatments. All analyses 
were performed using SAS Enterprise V.9.4.

Patient and public involvement
Patients or the public were not involved in the design, 
conduct, reporting or dissemination plans of this research.

RESULTS
Baseline patient characteristics
In total, 488 patients were identified for the analysis 
(online supplemental figure 1). A total of 472 patients 
with a confirmed diagnosis of metastatic/stage IV mela-
noma with MBM received first- line systemic treatment 
with nivolumab plus ipilimumab (n=246), anti- PD- 1 
monotherapy (nivolumab or pembrolizumab; n=112) 
or BRAF/MEK inhibitors (n=114) (table 1). Among the 
472 patients, 50% (n=236) had BRAF wild- type disease, 
45% (n=212) had BRAF mutant disease and 5% (n=24) 
had missing BRAF status. Patients treated with nivolumab 
plus ipilimumab tended to be younger than those treated 
with anti- PD- 1 monotherapy or BRAF/MEK inhibitors 

(median age, 61.0 years vs 69.0 years and 62.0 years, 
respectively). At baseline, patients treated with anti- PD- 1 
monotherapy or BRAF/MEK inhibitors were more likely 
to have a greater number of or larger brain metastases, 
poorer Eastern Cooperative Oncology Group perfor-
mance status (ECOG PS), greater frequency of increased 
lactate dehydrogenase (LDH), worse Charlson Comor-
bidity Index (CCI) scores and greater frequency of 
steroid use before the index date than patients treated 
with nivolumab plus ipilimumab. No patient received 
prior combination immunotherapy in the adjuvant or 
neoadjuvant setting per the data collected in the charts.

Follow-up time
Median follow- up times from treatment initiation were 
15.4 months (range 0.1 to 37.0), 13.3 months (range 0.3 
to 36.6) and 14.0 months (range 1.9 to 36.5) with first- 
line nivolumab plus ipilimumab, anti- PD- 1 monotherapy 
and BRAF/MEK inhibitors, respectively.

Concurrent steroid use
Concurrent steroid use served to identify patients with 
symptomatic MBM. Among the 472 patients included in 
the analysis, 369 patients (78%) did not receive steroids 
(and were considered asymptomatic), 52 patients (11%) 
received concurrent steroids (and were considered symp-
tomatic) and 51 patients (11%) received steroids outside 
of the concurrent steroid definition (ie, not within the 
15 days before the start of first- line treatment) (table 1).

Concurrent radiation use
Among the 472 patients included in the analysis, 347 
patients (74%) did not receive concurrent radiation, 
101 patients (21%) received concurrent radiation 
(stereotactic, intensity- modulated, three- dimensional 
conformal and gamma knife radiation) and 24 patients 
(5%) received sequential radiation (defined as radia-
tion that started 30 days or more before/after first- line 
systemic treatment initiation) (table 1). The median time 
from the first dose of systemic therapy (with nivolumab 
plus ipilimumab, anti- PD- 1 monotherapy or BRAF/MEK 
inhibitors) to radiation therapy or vice versa was 12 days 
(range −671 to 160). Types of first radiation therapy were 
stereotactic (74%), intensity- modulated (17%) and three- 
dimensional conformal (9%) radiation (online supple-
mental table 1).

OS and PFS in the overall study group
In the overall study group, numerically longer OS was 
observed with nivolumab plus ipilimumab versus anti- 
PD- 1 monotherapy (HR 0.47, 95% CI 0.34 to 0.67) or 
BRAF/MEK inhibitors (HR 0.72, 95% CI 0.50 to 1.04) 
(figure 1A). Median OS was 36.0 months (95% CI 32.1 
to not reached (NR)) with nivolumab plus ipilimumab, 
18.8 months (95% CI 13.0 to 26.0) with anti- PD- 1 mono-
therapy and NR (95% CI 19.4 to NR) with BRAF/MEK 
inhibitors. One- year OS rates were 79%, 60% and 72% 
with nivolumab plus ipilimumab, anti- PD- 1 monotherapy 
and BRAF/MEK inhibitors, respectively.
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Numerically longer PFS was observed with nivolumab plus 
ipilimumab versus anti- PD- 1 monotherapy (HR 0.74, 95% CI 
0.53 to 1.02) or BRAF/MEK inhibitors (HR 0.82, 95% CI 0.60 
to 1.12) (figure 1B). Median PFS was 22.7 months (95% CI 

19.3 to 28.3) with nivolumab plus ipilimumab, 16.8 months 
(95% CI 11.6 to 24.9) with anti- PD- 1 monotherapy and 15.4 
months (95% CI 12.7 to NR) with BRAF/MEK inhibitors. 
One- year PFS rates were 68%, 58% and 59% with nivolumab 

Table 1 Baseline characteristics of patients with MBM by first- line systemic therapy*†

Nivolumab plus ipilimumab 
(n=246)

Anti- PD- 1 monotherapy 
(n=112)‡

BRAF/MEK inhibitors 
(n=114)

Median age, years (range) 61.0 (33.0–82.0) 69.0 (29.0–92.0) 62.0 (35.0–84.0)

Sex, n (%)

  Male 147 (60) 57 (51) 59 (52)

  Female 99 (40) 55 (49) 55 (48)

Race, n (%)

  White 213 (87) 98 (88) 105 (92)

  Black 22 (9) 8 (7) 6 (5)

  Asian 11 (4) 4 (4) 3 (3)

  Other§ 0 2 (2) 0

Median (range) number of brain lesions 2.0 (1.0–10.0) 3.0 (1.0–10.0) 3.0 (1.0–10.0)

Mean (SD) size of largest brain metastatic site, mm 8.3 (8.8) 11.9 (10.2) 12.7 (11.7)

ECOG PS, n (%)

  0 66 (27) 9 (8) 22 (19)

  1 100 (41) 48 (43) 49 (43)

  2 63 (26) 40 (12) 38 (33)

  3 15 (6) 14 (3) 5 (4)

  4 1 (<1) 0 0

  Missing 1 (<1) 1 (1) 0

Serum LDH, n (%)

  Normal 107 (43) 27 (24) 31 (27)

  1–2 times ULN 79 (32) 63 (56) 52 (46)

  >2 times ULN 60 (24) 22 (20) 31 (27)

BRAF status, n (%)

  Wild- type 159 (65) 77 (69) 0

  Mutant 76 (31) 23 (21) 113 (99)

  Missing 11 (4) 12 (11) 1 (1)

Mean (SD) CCI scores¶ 0.47 (0.73) 1.10 (1.33) 0.96 (1.37)

Steroid use, n (%)

  None 198 (80) 86 (77) 85 (75)

  Started before index date** 18 (7) 15 (13) 19 (17)

  Other 30 (12) 11 (10) 10 (9)

Radiation use, n (%)

  None 192 (78) 80 (71) 75 (66)

  Concurrent 43 (17) 24 (21) 34 (30)

  Sequential 11 (4) 8 (7) 5 (4)

*Among 488 patients who were identified, 472 patients received first- line treatment with nivolumab plus ipilimumab, anti- PD- 1 monotherapy or 
BRAF/MEK inhibitors and were included in the analysis. First- line systemic therapies used in 16 of the 488 patients who were not included in the 
analysis were dacarbazine (n=3), pegylated interferon alfa- 2b (n=3), pembrolizumab plus other systemic therapy (n=3), temozolomide (n=3), paclitaxel 
(n=2), carboplatin (n=1), cisplatin (n=1), larotrectinib (n=1) and trametinib (n=1).
†Percentages may not add up to 100 because of rounding.
‡Nivolumab or pembrolizumab monotherapy.
§American Indian, Alaska Native, Native Hawaiian or other Pacific Islander.
¶Higher scores indicate increased comorbidity burden.
**Start of first- line treatment in the metastatic setting.
CCI, Charlson Comorbidity Index; ECOG PS, Eastern Cooperative Oncology Group performance status; LDH, lactate dehydrogenase;  
MBM, melanoma brain metastasis; PD- 1, programmed death- 1; ULN, upper limit of normal.
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plus ipilimumab, anti- PD- 1 monotherapy and BRAF/MEK 
inhibitors, respectively.

OS in patients with asymptomatic MBM
Among patients with BRAF wild- type, asymptomatic MBM, 
numerically longer OS was observed with nivolumab 
plus ipilimumab versus anti- PD- 1 monotherapy (HR 
0.48, 95% CI 0.30 to 0.78) (figure 2A). Median OS was 
32.1 months (95% CI 27.5 to NR) with nivolumab plus 
ipilimumab and 18.8 months (95% CI 11.8 to NR) with 
anti- PD- 1 monotherapy. One- year OS rates were 80% and 
58%, respectively.

Among patients with BRAF mutant, asymptomatic MBM, 
numerically longer OS was observed with nivolumab 
plus ipilimumab versus anti- PD- 1 monotherapy (HR 
0.48, 95% CI 0.16 to 1.41) or BRAF/MEK inhibitors (HR 
0.40, 95% CI 0.19 to 0.84) (figure 2B). Median OS was 
36.0 months (95% CI 36.0 to NR) with nivolumab plus  
ipilimumab, 26.0 months (95% CI 16.0 to NR) with anti- 
PD- 1 monotherapy and NR (95% CI NR to NR) with 
BRAF/MEK inhibitors. There were few patients treated 
with nivolumab plus ipilimumab at 36 months, resulting 

in a drop in the Kaplan- Meier curve for that group. One- 
year OS rates were 93%, 86% and 75%, respectively.

OS in patients with symptomatic MBM
Among patients with BRAF wild- type, symptomatic MBM, 
numerically longer OS was observed with nivolumab plus 
ipilimumab versus anti- PD- 1 monotherapy (HR 0.16, 95% CI 
0.05 to 0.53), although sample sizes were small (online 
supplemental figure 2A). Median OS was NR (95% CI 9.2 
to NR) with nivolumab plus ipilimumab and 4.7 months 
(95% CI 2.3 to NR) with anti- PD- 1 monotherapy. One- year 
OS rates were 69% and 18%, respectively.

Among patients with BRAF mutant, symptomatic MBM, 
numerically longer OS was observed with nivolumab plus 
ipilimumab versus anti- PD- 1 monotherapy (HR 0.27, 95% CI 
0.06 to 1.25) and numerically shorter OS was observed with 
nivolumab plus ipilimumab versus BRAF/MEK inhibitors 
(HR 1.59, 95% CI 0.42 to 6.04), although sample sizes were 
small (online supplemental figure 2B). Median OS was 11.1 
months (95% CI 7.7 to NR) with nivolumab plus ipilimumab, 
4.1 months (95% CI 2.8 to NR) with anti- PD- 1 monotherapy 

Figure 2 OS in patients with asymptomatic MBM by first- line treatment and BRAF status. Shaded areas indicate 95% CIs. 
MBM, melanoma brain metastasis; mo, month; NR, not reached; OS, overall survival; PD- 1, programmed death- 1.

Figure 1 OS and PFS in the overall study group (patients with asymptomatic or symptomatic MBM) by first- line treatment. 
Shaded areas indicate 95% CIs. MBM, melanoma brain metastasis; mo, month; NR, not reached; OS, overall survival;  
PD- 1, programmed death- 1; PFS, progression- free survival.
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and 23.0 (95% CI 21.4 to NR) with BRAF/MEK inhibitors. 
One- year OS rates were 40%, 25% and 68%, respectively.

PFS in patients with asymptomatic MBM
Among patients with BRAF wild- type, asymptomatic MBM, 
numerically longer PFS was observed with nivolumab plus 
ipilimumab versus anti- PD- 1 monotherapy (HR 0.80, 95% CI 
0.50 to 1.26) (figure 3A). Median PFS was 24.1 months 
(95% CI 18.8 to NR) with nivolumab plus ipilimumab and 
23.0 months (95% CI 13.6 to NR) with anti- PD- 1 mono-
therapy. One- year PFS rates were 71% and 63%, respectively.

Among patients with BRAF mutant, asymptomatic MBM, 
numerically longer PFS was observed with nivolumab plus 
ipilimumab versus anti- PD- 1 monotherapy (HR 0.80, 95% CI 
0.35 to 1.85) or BRAF/MEK inhibitors (HR 0.83, 95% CI 0.51 
to 1.35) (figure 3B). Median PFS was 21.5 months (95% CI 
17.9 to 28.3) with nivolumab plus ipilimumab, 16.3 months 
(95% CI 16.2 to NR) with anti- PD- 1 monotherapy and 28.9 
months (95% CI 12.8 to NR) with BRAF/MEK inhibitors. 
One- year PFS rates were 77%, 79% and 62%, respectively.

PFS in patients with symptomatic MBM
Among patients with BRAF wild- type, symptomatic MBM, 
numerically longer PFS was observed with nivolumab plus 
ipilimumab versus anti- PD- 1 monotherapy (HR 0.21, 95% CI 
0.07 to 0.66), although sample sizes were small (online 
supplemental figure 3A). Median PFS was NR (95% CI 7.5 
to NR) with nivolumab plus ipilimumab and 4.5 months 
(95% CI 3.1 to NR) with anti- PD- 1 monotherapy. One- year 
PFS rates were 62% and 11%, respectively.

Among patients with BRAF mutant, symptomatic MBM, 
numerically longer PFS was observed with nivolumab 
plus ipilimumab versus anti- PD- 1 monotherapy (HR 0.37, 
95% CI 0.05 to 2.76) and numerically shorter PFS was 
observed with nivolumab plus ipilimumab versus BRAF/
MEK inhibitors (HR 1.29, 95% CI 0.27 to 6.15), although 
sample sizes were small (online supplemental figure 3B). 
Median PFS was NR (95% CI 5.4 months to NR) with 
nivolumab plus ipilimumab, 11.6 months (95% CI 3.5 
to NR) with anti- PD- 1 monotherapy and 22.5 months 

(95% CI 14.0 to NR) with BRAF/MEK inhibitors. One- 
year PFS rates were 50%, 0% and 72%, respectively.

OS and PFS in patients with MBM without or with concurrent 
radiation
Sample sizes were small in patients with MBM without 
or with concurrent radiation. Among patients without 
concurrent radiation and with BRAF wild- type MBM, 
numerically longer OS was observed with nivolumab 
plus ipilimumab versus anti- PD- 1 monotherapy (HR 
0.44, 95% CI 0.28 to 0.72) (online supplemental figure 
4 A). Among patients without concurrent radiation and 
with BRAF mutant MBM, numerically longer OS was 
observed with nivolumab plus ipilimumab versus anti- 
PD- 1 monotherapy (HR 0.48, 95% CI 0.15 to 1.56) or 
BRAF/MEK inhibitors (HR 0.43, 95% CI 0.20 to 0.90) 
(online supplemental figure 4B). Among patients with 
concurrent radiation and BRAF wild- type MBM, numer-
ically longer OS was observed with nivolumab plus  
ipilimumab versus anti- PD- 1 monotherapy (HR 0.29, 
95% CI 0.12 to 0.68) (online supplemental figure 5A). 
Among patients with concurrent radiation and BRAF 
mutant MBM, numerically longer PFS was observed 
with nivolumab plus ipilimumab versus anti- PD- 1 
monotherapy (HR 0.85, 95% CI 0.31 to 2.31) and 
numerically shorter PFS was observed with nivolumab 
plus ipilimumab versus BRAF/MEK inhibitors (HR 
1.30, 95% CI 0.60 to 2.81) (online supplemental 
figure 5B).

Among patients without concurrent radiation and 
with BRAF wild- type MBM, numerically longer PFS was 
observed with nivolumab plus ipilimumab versus anti- 
PD- 1 monotherapy (HR 0.76, 95% CI 0.48 to 1.22) (online 
supplemental figure 6A). Among patients without concur-
rent radiation and with BRAF mutant MBM, numerically 
longer PFS was observed with nivolumab plus ipilimumab 
versus anti- PD- 1 monotherapy (HR 0.82, 95% CI 0.31 to 
2.15) or BRAF/MEK inhibitors (HR 0.72, 95% CI 0.43 to 
1.21) (online supplemental figure 6B). Among patients 
with concurrent radiation and BRAF wild- type MBM, 

Figure 3 PFS in patients with asymptomatic MBM by first- line treatment and BRAF status. Shaded areas indicate 95% CIs. 
MBM, melanoma brain metastasis; mo, month; NR, not reached; PD- 1, programmed death- 1; PFS, progression- free survival.
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numerically longer PFS was observed with nivolumab 
plus ipilimumab versus anti- PD- 1 monotherapy (HR 0.32, 
95% CI 0.13 to 0.75) (online supplemental figure 7A). 
Among patients with concurrent radiation and BRAF 
mutant MBM, numerically longer PFS was observed with 
nivolumab plus ipilimumab versus anti- PD- 1 monotherapy 
(HR 0.96, 95% CI 0.37 to 2.50) and numerically shorter 
PFS was observed with nivolumab plus ipilimumab versus 
BRAF/MEK inhibitors (HR 1.78, 95% CI 0.88 to 3.61) 
(online supplemental figure 7B).

DISCUSSION
This retrospective chart review study collected real- 
world data of US patients diagnosed with MBM and 
treated by medical oncologists with different types of 
systemic therapy options in the first- line setting. Given 
that there is no prospective head- to- head trial comparing 
nivolumab plus ipilimumab with anti- PD- 1 monotherapy 
or BRAF/MEK inhibitors in patients with MBM, this real- 
world study may provide valuable insights for clinical 
decision- making.

Certain baseline patient characteristics differed among 
the three treatment groups in this non- randomised 
study. Specifically, patients receiving nivolumab plus 
ipilimumab, compared with patients receiving anti- PD- 1 
monotherapy or BRAF/MEK inhibitors, had favourable 
baseline prognostic factors, such as younger age, fewer or 
smaller brain metastases, better ECOG PS, less frequently 
elevated LDH, better CCI scores and less frequent steroid 
use before the index date. It is possible that, in some cases, 
physicians may have reserved therapy with nivolumab 
plus ipilimumab for patients who had favourable baseline 
prognostic factors and were therefore considered more 
likely to tolerate toxicities associated with combination 
immunotherapy.

In this study, first- line treatment with nivolumab plus 
ipilimumab appeared to provide benefit compared with 
first- line treatment with anti- PD- 1 monotherapy or BRAF/
MEK inhibitors in patients with MBM, of whom 78% had 
asymptomatic disease (symptomatic disease was based on 
any steroid therapy received within the 15 days prior to the 
start of first- line treatment to ensure that steroid adminis-
tration was not likely due to immune- related AEs; however, 
steroids may still have been administered during that time 
period for managing immune- related AEs). Numerically 
longer OS and PFS were observed with nivolumab plus 
ipilimumab versus anti- PD- 1 monotherapy and BRAF/
MEK inhibitors. At 1 year, OS rates were 79%, 60% and 
72% with nivolumab plus ipilimumab, anti- PD- 1 mono-
therapy and BRAF/MEK inhibitors, respectively, and PFS 
rates were 68%, 58% and 59%, respectively. However, the 
observed benefit may have been due to confounding and 
selection bias, given that patients receiving nivolumab 
plus ipilimumab had favourable baseline prognostic 
factors compared with patients receiving anti- PD- 1 mono-
therapy or BRAF/MEK inhibitors.

Effectiveness results in this real- world study were 
generally consistent with data across clinical trials 
involving patients with MBM,8 10 13 14 19–22 although 
cross- trial comparisons are difficult because of differ-
ences in study populations and methodologies. For 
example, among patients with asymptomatic MBM, 
1- year OS rates were 63% and approximately 80% 
with nivolumab plus ipilimumab in the phase 2 ABC 
trial10 and CheckMate 204 trial,8 respectively; 60% 
with nivolumab in the ABC trial10 and approximately 
60% with pembrolizumab in another phase 2 trial13; 
and 46% with dabrafenib plus trametinib in the 
phase 2 COMBI- MB trial.14 Results from the current 
study were also consistent with those from the real- 
world German DeCOG and NICO studies in which 
1- year OS rates were 69% and 59%, respectively, in 
patients with MBM treated with nivolumab plus ipili-
mumab.19 20 In addition, these real- world results are in 
line with findings of two separate meta- analyses using 
data from clinical trials and real- world studies, respec-
tively, that suggested advantages with nivolumab plus  
ipilimumab compared with other systemic treatments 
in patients with MBM.21 22 Furthermore, 1- year OS 
rates in patients with MBM treated with nivolumab 
plus ipilimumab in this real- world study and the ABC 
trial10 and the CheckMate 204 trial8 were similar to that 
in patients with advanced melanoma not having active 
brain metastases who were treated with nivolumab 
plus ipilimumab in the phase 3 CheckMate 067 trial,23 
suggesting that nivolumab plus ipilimumab is effec-
tive regardless of the presence of brain metastasis.

Effectiveness was evaluated in this real- world study in 
subgroups according to asymptomatic or symptomatic 
MBM and BRAF wild- type or mutant status. Numerically 
longer OS and PFS were observed with nivolumab plus  
ipilimumab versus anti- PD- 1 monotherapy, regardless of 
symptom or BRAF status. In addition, numerically longer 
OS and PFS were observed with nivolumab plus ipilimumab 
versus BRAF/MEK inhibitors with asymptomatic, BRAF 
mutant MBM, but numerically shorter OS and PFS were 
observed with nivolumab plus ipilimumab versus BRAF/
MEK inhibitors with symptomatic, BRAF mutant MBM. 
However, sample sizes for patients with symptomatic MBM 
were small. Numerically longer OS was observed among 
patients with asymptomatic than symptomatic MBM, consis-
tent with results in clinical studies.8–10 14 Among patients with 
BRAF wild- type or mutant symptomatic MBM, 1- year OS rates 
with nivolumab plus ipilimumab were 69% and 40%, respec-
tively, which were consistent with results from the CheckMate 
204 trial showing a 1- year OS rate of approximately 40% in 
patients with symptomatic (BRAF wild- type or mutant) MBM 
treated with nivolumab plus ipilimumab.8

OS and PFS were estimated in this real- world 
study in subgroups without or with concurrent 
radiation by BRAF mutation status, although 
sample sizes were too small to allow a confident 
interpretation of the results. Numerically longer 
OS and PFS were observed with nivolumab plus  
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ipilimumab versus anti- PD- 1 monotherapy, regardless 
of the use of concurrent radiation or BRAF mutation 
status. In addition, numerically longer OS and PFS 
were observed with nivolumab plus ipilimumab versus 
BRAF/MEK inhibitors with BRAF mutant MBM and 
no concurrent radiation use, but numerically shorter 
OS and PFS were observed with nivolumab plus  
ipilimumab versus BRAF/MEK inhibitors with BRAF 
mutant MBM and concurrent radiation use.

New therapies have emerged for the treatment of patients 
with advanced melanoma, and in the phase 2/3 RELA-
TIVITY 047 trial, a novel, dual immune checkpoint inhibitor 
combination of nivolumab plus relatlimab (a lymphocyte- 
activation gene 3 inhibitor) appeared to have central nervous 
system (CNS) activity in patients with advanced melanoma.24 
In that trial, new CNS metastases developed less frequently 
in patients treated with nivolumab plus relatlimab than with 
nivolumab alone (5% vs 9%) and the time to development of 
new CNS lesions was longer with the combination than with 
nivolumab monotherapy (patients with new CNS lesions at 2 
years, 6.5% and 10.0%, respectively).24 However, those results 
were limited by the low occurrence of new CNS metastases in 
both treatment groups. The safety and efficacy of nivolumab 
plus relatlimab in patients with active MBM is being investi-
gated in the single- arm, open- label, phase 2 BLUEBONNET 
trial ( ClinicalTrials. gov identifier: NCT05704647).25

This real- world study had certain limitations. First, 
because this was a non- randomised comparison of 
three treatment regimens, there was likely substantial 
confounding and selection bias. Thus, the study may 
have been limited by heterogeneity in baseline patient 
characteristics between the treatment groups. As previ-
ously stated, the observed benefit in patients receiving 
nivolumab plus ipilimumab may have been due to 
confounding and selection bias, given that those patients 
had favourable baseline prognostic factors. At baseline, 
patients treated with anti- PD- 1 monotherapy or BRAF/
MEK inhibitors were more likely to have a greater number 
of or larger brain metastases, poorer ECOG PS or greater 
frequency of increased LDH than patients treated with 
nivolumab plus ipilimumab. In addition, there may have 
been inconsistencies among the treatment groups in 
investigator assessments (eg, ECOG PS assessment) and 
in treatment selection based on clinical trial evidence 
and therapeutic guidelines. Interpretation of OS and 
PFS results in certain subgroups was impeded by small 
sample sizes. Furthermore, tumour response was not 
reported because of variability in investigator assessments. 
Although dates of progression were collected in the CRF, 
progression was based on investigator assessment and not 
on Response Evaluation Criteria in Solid Tumors, V.1.1. 
The date of progression was determined by the treating 
physician based on chart review and not necessarily any 
radiological confirmation. As the CRF did not distin-
guish between asymptomatic and symptomatic MBM, 
concurrent steroid use served as a surrogate method for 
identifying patients with symptomatic MBM. Although 
concurrent steroid use was defined as any steroid therapy 

received within the 15 days prior to the start of first- line 
treatment to ensure that steroid administration was not 
likely due to immune- related AEs, it was still possible that 
steroids were administered during that time period for 
managing immune- related AEs. Additionally, patients 
selected by the study physicians may not have been repre-
sentative of the general melanoma population because of 
selection bias, and physicians who chose to participate in 
the study may not have accurately represented the broader 
population of melanoma- treating oncologists. Moreover, 
despite efforts to minimise missing or inaccurate data, the 
retrospective nature of this chart review study may still 
have resulted in some missing or inaccurate data points. 
Finally, treatment practices for MBM may have changed 
since patients in this study began treatment (June 2017 
through June 2019).

In conclusion, results from this retrospective chart review 
study, which collected real- world data of US patients diag-
nosed with MBM and treated by medical oncologists, 
supplement data from clinical trials evaluating this subset of 
patients. Among patients with MBM in this real- world study, 
numerically longer OS and PFS were observed with first- line 
nivolumab plus ipilimumab versus first- line anti- PD- 1 mono-
therapy or BRAF/MEK inhibitors. These results are generally 
consistent with those in clinical trials and real- world studies 
with these treatments in patients with MBM. Given that there 
are no prospective head- to- head trials comparing nivolumab 
plus ipilimumab with anti- PD- 1 monotherapy or BRAF/MEK 
inhibitors in patients with MBM, this real- world study may 
provide valuable insights for clinical decision- making. Addi-
tional studies are required to investigate first- line treatments 
for patients with MBM.
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