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Abstract

Background: The phase 3 CheckMate 067 trial has demonstrated improved survival with
nivolumab-plus-ipilimumab or nivolumab monotherapy compared with ipilimumab monotherapy
in patients with advanced melanoma. Here, we report the final, 10-year results from the trial.

Methods: Patients with previously untreated advanced melanoma (N=945) were randomized
1:1:1, stratified by PD-L1 expression status, BRAF mutation status, and metastasis stage, to
receive nivolumab (1 mg/kg) plus ipilimumab (3 mg/kg) Q3W for four doses, followed by
nivolumab (3 mg/kg) Q2W; nivolumab (3 mg/kg) Q2W plus placebo; or ipilimumab (3 mg/kg)
plus placebo Q3W for four doses. Treatment continued until disease progression, unacceptable
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toxicity, or consent withdrawal. Here, we report overall and melanoma-specific survival, as well as
durability of response.

Results: After a minimum of 10-years of follow-up, median overall survival was 71.9 months
with nivolumab-plus-ipilimumab, 36.9 months with nivolumab, and 19.9 months with ipilimumab.
The hazard ratio (95% CI) for death was 0.53 (0.44 to 0.65) with nivolumab-plus-ipilimumab
versus ipilimumab and 0.63 (0.52 to 0.76) for nivolumab versus ipilimumab. Median melanoma-
specific survival was >120 months (not reached, with 37.1% of patients alive at study closeout
[May 16, 2024 — minimum 120-month follow-up]) with nivolumab-plus-ipilimumab, 49.4 months
with nivolumab, and 21.9 months with ipilimumab. In patients who were progression-free at
3-years, 10-year melanoma-specific survival rates were 96% with nivolumab-plus-ipilimumab,
97% with nivolumab, and 88% with ipilimumab.

Conclusions: Final results from CheckMate 067 demonstrated a continued, ongoing survival
benefit with nivolumab-containing therapies versus ipilimumab monotherapy. (Funded by Bristol
Myers Squibb, and others. ClinicalTrials.gov number, NCT01844505.)

Introduction

Over the past 15-years, immune checkpoint inhibitors (such as anti-programmed death

1 [PD-1] inhibitors and anti—cytotoxic T-lymphocyte—associated antigen 4 [CTLA-4]
antibodies) have had a major impact on the treatment landscape for patients with advanced
melanoma, contributing to markedly improved survival outcomes.~ In particular, the
development of ipilimumab, the only anti-CTLA-4 agent currently approved for the
treatment of advanced melanoma, and the two anti—-PD-1 antibodies, nivolumab and
pembrolizumab, have been especially pivotal.#=8 In the phase 3 CheckMate 067 trial, after
a minimum of 7.5 years of follow-up, the overall survival rate of patients randomized to
receive nivolumab-plus-ipilimumab was 48%.8 Because patients with advanced melanoma
are demonstrating longer survival times, compared with data before 2011 (when ipilimumab
became commercially available), new clinical questions have emerged. Clinically relevant
outcomes now include overall survival, melanoma-specific survival, long-term outcomes in
patients who were progression-free at 3-years, and patterns of early versus delayed first
progressions.

Analyses from CheckMate 067 have begun to examine some of these clinically relevant
long-term outcomes.8-10 For example, 90-month melanoma-specific survival rates were
numerically higher than overall survival rates within each treatment group (55% vs.

48% with nivolumab-plus-ipilimumab; 47% vs. 42% with nivolumab; 26% vs. 22% with
ipilimumab).8 Additionally, in patients who were progression-free at 3-years, 7.5-year
melanoma-specific survival rates were 98% with nivolumab-plus-ipilimumab, 97% with
nivolumab, and 95% with ipilimumab.1° Follow-up beyond 7.5 years is a unique opportunity
to inform post-treatment surveillance imaging and follow-up schedules as well as to any
unexpected effects of immune checkpoint blockade on aging-associated conditions.

Here, we report the final efficacy, post-treatment, and safety results from CheckMate 067
after a minimum of 10 years of follow-up. Specifically, these analyses examined melanoma-
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specific survival, outcomes in those who were progression-free at 3-years, and patterns of
early versus late first progressions.

Eligible patients were aged =18 years; had previously untreated, histologically confirmed,
unresectable, advanced, stage Il or stage 1V melanoma; known BRAF V600 mutation
status; and an Eastern Cooperative Oncology Group performance status of 0 or 1 (a 5-point
scale where higher numbers reflect greater disability). Full study design and eligibility
criteria have been described previously.6: 9.11-13

Trial Design, Treatment, and Assessments

CheckMate 067 was a double-blind, phase 3 study in which patients were randomized
1:1:1 to receive intravenous nivolumab 1 mg/kg plus ipilimumab 3 mg/kg once every 3
weeks (Q3W) for four doses (induction phase), followed by nivolumab 3 mg/kg once every
2 weeks (Q2W, maintenance phase); nivolumab 3 mg/kg Q2W (plus ipilimumab-matched
placebo); or ipilimumab 3 mg/kg Q3W for four doses (plus nivolumab-matched placebo).
Treatment in all arms continued until disease progression, development of unacceptable
toxicity, or consent withdrawal. Following completion of the primary efficacy analysis,
the study was unblinded and nivolumab placebo was stopped in the ipilimumab arm.
Randomization was stratified by BRAF mutation status, American Joint Committee on
Cancer 7! edition metastatic stage (MO, M1a, or M1b vs. M1c), and tumor programmed
cell death ligand 1 (PD-L1) status (<5% or indeterminate vs. >5%). At the investigator’s
discretion, based on clinical benefit and treatment tolerance, treatment may have been
continued beyond initial disease progression.

Co-primary end points were investigator-assessed progression-free survival and overall
survival, comparing the nivolumab-containing groups versus the ipilimumab group.
Secondary endpoints included investigator-assessed objective response rate (unconfirmed),
descriptive evaluations of efficacy between the nivolumab-containing groups and efficacy by
prespecified subgroups shown in forest plots (except baseline liver metastases, which was

a post-hoc analysis). Exploratory post hoc analyses included melanoma-specific survival,
confirmed objective response rate; efficacy according to additional subgroups; and patterns
of first progressions overall and after 36 and 60 months. Details regarding these assessments
are in the Supplementary Appendix.

Study Oversight

The protocol and amendments for this trial (available at NEJM.org) were reviewed by

the institutional review board at each trial site. All patients provided written informed
consent before enrollment, and the trial was conducted in accordance with the Declaration
of Helsinki and Good Clinical Practice as defined by the International Conference

on Harmonization. CheckMate 067 was designed by the senior academic authors and
Bristol Myers Squibb (the sponsor). Data were collected by the sponsor and analyzed

in collaboration with the authors, and the authors confirm adherence to the protocol and
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vouch for the completeness and accuracy of the data and analyses. A data and safety
monitoring committee provided oversight to assess the risk—benefit profile of nivolumab-
plus-ipilimumab, as described previously.6-11 Professional medical writing assistance were
paid for by the sponsor, and the initial manuscript was written with direct contributions from
the lead and co-senior authors. All authors contributed to subsequent drafts.

Statistical Analysis

Results

Patients

Efficacy end points were based on the intention-to-treat population, and formal co-primary
end point analyses were conducted at different prespecified time points per the study
protocol.611 The current analyses, with a minimum of 10 years of follow-up, were
performed to assess long-term overall, progression-free, and melanoma-specific survival, as
well as objective response rates with corresponding 95% confidence intervals (Cls); updated
rates are also included, where an adequate number of patients at risk allowed. Confidence
interval widths have not been adjusted for multiplicity and should not be used in place of
hypothesis testing. The trial was not designed or powered for a formal statistical comparison
between the nivolumab-plus-ipilimumab group versus the nivolumab group, but descriptive
analyses were performed. In a post hoc analysis of melanoma-specific survival, events were
defined as deaths due to melanoma (deaths due to other causes were censored). Additional
details regarding statistical analysis are provided in the Supplementary Methods section of
the Supplementary Appendix and have been described previously.6.9:11-13

Between July 2013 and March 2014, a total of 1296 patients were enrolled at 137 centers
globally. A total of 945 were randomized: 314 to nivolumab-plus-ipilimumab, 316 to
nivolumab, and 315 to ipilimumab (Fig. S1). Baseline characteristics were similar between
treatment groups (Table S1). As of the final database lock (May 16, 2024), the minimum
follow-up from the date the last patient was randomized was 120 months, with a median
follow-up of 57.5 months (range, 0.1 to 128.1) with nivolumab-plus-ipilimumab, 36.0
months (range, 0.0 to 128.1) with nivolumab, and 18.6 months (range, 0.0 to 127.2) with
ipilimumab. No patients were continuing treatment on study (Fig. S1, Table S2), and median
treatment duration was 2.8 months (95% Cl, 2.4 to 3.9, range: 0 to 123.8 months) with
nivolumab-plus-ipilimumab, 6.6 months (95% CI, 5.2 to 9.7, range: 0 to 122.3 months) with
nivolumab, and 3.0 months (95% ClI, 2.6 to 3.7, range: 0 to 49.9 months) with ipilimumab.

Survival Outcomes

Overall survival was longer in the nivolumab-containing groups compared with the
ipilimumab group (Figure 1A). Median overall survival was 71.9 months (95% ClI, 38.2

to 114.4) with nivolumab-plus-ipilimumab, 36.9 months (95% ClI, 28.2 to 58.7) with
nivolumab, and 19.9 months (95% CI, 16.8 to 24.6) with ipilimumab, with 10-year overall
survival rates of 43%, 37%, and 19% in these groups, respectively. The hazard ratio for
death was 0.53 (95% ClI, 0.44 to 0.65) with nivolumab-plus-ipilimumab versus ipilimumab
and 0.63 (95% ClI, 0.52 to 0.76) for nivolumab versus ipilimumab. In a descriptive analysis,
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the hazard ratio for death with nivolumab-plus-ipilimumab versus nivolumab was 0.85 (95%
Cl, 0.69 to 1.05).

Similar to overall survival, melanoma-specific survival was numerically longer in the
nivolumab-containing groups compared with ipilimumab (Figure 1B). Median melanoma-
specific survival was >120 months (not reached; 95% CI, 71.8 to not reached; 37.1% of
patients were alive at study closeout [May 16, 2024 — minimum 120-month follow-up])
with nivolumab-plus-ipilimumab, 49.4 months (95% CI, 35.1 to 119.4) with nivolumab, and
21.9 months (95% ClI, 18.1 to 27.4) with ipilimumab. Melanoma-specific survival rates at
10-years were 52% with nivolumab-plus-ipilimumab, 44% with nivolumab, and 23% with
ipilimumab. A summary of deaths for the entire study period, including the numbers of
deaths due to melanoma, is shown in Table S3. After 60 months, a total of 61 deaths were
reported, with 39 of these attributed to melanoma (13 in the nivolumab-plus-ipilimumab
group, 11 in the nivolumab group, and 15 in the ipilimumab group; Table S4).

The co-primary endpoint of progression-free survival was largely unchanged, with survival
curves plateauing after 3 years (Figure. 1C). Among all randomized patients, the most
frequent site of first progression was the lymph nodes (58 [18.5%] patients in the
nivolumab-plus-ipilimumab group, 79 [25.0%] in the nivolumab group, and 111 [35.2%)]
in the ipilimumab group; Table S5). The central nervous system was the site of first
progression in 15 patients (4.8%) in the nivolumab-plus-ipilimumab group, 20 (6.3%) in
the nivolumab group, and 28 (8.9%) in the ipilimumab group (Table S5). After 36-months,
38 events were noted across all 3 treatment arms (19 new progressions, 2 deaths due to
melanoma without documented progression, and 17 deaths due to non-melanoma causes
without progression); of those, 21 occurred after 60 months (8 new progressions, 2 deaths
due to melanoma without documented progression, and 11 deaths due to hon-melanoma
causes without documented progression).

Survival Outcomes in Subgroups

At 120-months, both overall and melanoma-specific survival were longer in the nivolumab-
containing groups compared with ipilimumab, regardless of BRAF mutation status or PD-L1
expression level (Figure 2A-D and Fig. S2A-D), as well as across other prespecified
subgroups (Figure 3A-B and Fig. S3A-B; note presence of baseline liver metastasis was a
post-hoc analysis). Further, the overall and melanoma-specific survival benefits were similar
but favored nivolumab-plus-ipilimumab over nivolumab to varying degrees across most
subgroups (Fig. S3C and Figure 3C).

In a post-hoc analysis, baseline characteristics of patients who were progression-free at 3-
years (nivolumab-plus-ipilimumab, n=100; nivolumab, n=78; ipilimumab, n=21) are shown
in Table S8. Among these patients, 10-year overall survival rates were 86% with nivolumab-
plus-ipilimumab, 85% with nivolumab, and 79% with ipilimumab (Figure 3A), and 10-year
melanoma-specific survival rates were 96% with nivolumab-plus-ipilimumab, 97% with
nivolumab, and 88% with ipilimumab (Figure 3B).

The following were descriptive post-hoc survival analyses starting at a 6-month landmark.
In patients who experienced >1 grade 3-4 treatment-related adverse event(s) within the
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first 6-months of follow-up, 10-year overall survival rates were 49% with nivolumab-plus-
ipilimumab, 62% with nivolumab, and 26% with ipilimumab (Fig. S4 and Table S9).
Additionally, in those who discontinued treatment due to a treatment-related adverse event
during induction in the nivolumab-plus-ipilimumab group, the 10-year overall survival rate
was 43% and the 10-year melanoma specific survival rate was 50% (Fig. S5). Patients
who received immune-modulating medication within the first 6-months of follow-up had
10-year melanoma-specific survival rates of 59% with nivolumab-plus-ipilimumab, 53%
with nivolumab and 27% with ipilimumab (Table S9). Patients who did not receive
immune-modulating medication within the first 6-months had 10-year melanoma-specific
survival rates of 56% with nivolumab-plus-ipilimumab, 46% with nivolumab and 27% with
ipilimumab (Table S9).

Objective response rate (unconfirmed) was higher in the nivolumab-plus-ipilimumab group
(58.3%) and in the nivolumab group (44.9%) compared with the ipilimumab group (19.0%;
Table S10). Similarly, confirmed objective response rate was higher in the nivolumab-
plus-ipilimumab group (50.0%) and in the nivolumab group (41.8%) compared with the
ipilimumab group (14.6%; Table S10). Median duration of response was >120 months

(not reached; 95% ClI, 68.2 to not reached) in the nivolumab-plus-ipilimumab group, 103.2
months (95% CI, 45.7 to not reached) in the nivolumab group, and 19.2 months (95% ClI,
8.8 to 47.4) in the ipilimumab group (Fig. S6). In the nivolumab-plus-ipilimumab group,
56.3% of patients had an ongoing response at study closure, compared with and 54.9% of
patients in the nivolumab group, and 36.7% of patients in the ipilimumab group (Table S10).

Tumor burden reduction was greater in the nivolumab-containing groups compared with
ipilimumab (Figure 4A). In post-hoc analyses, median overall and melanoma-specific
survival was >120 months (not reached) in patients with a depth of response =80% with

any treatment (Figure 5B & Fig. S7). In the nivolumab-plus-ipilimumab group, 10-year
melanoma-specific survival was 87% in patients with a depth of response =80% and 72% in
those with a depth of response of 50% to <80%; with nivolumab, 10-year melanoma-specific
survival was 88% and 75% in those two groups, respectively, and with ipilimumab, 80% and
40% (Fig. S7).

Outcomes After Treatment

Subsequent systemic therapy was received by 36.0% of patients in the nivolumab-plus-
ipilimumab group, 49.7% of patients in the nivolumab group, and 66.7% of patients in

the ipilimumab group (Table S11). Subsequent local therapy (i.e. radiotherapy or surgery)
was received by 46.2% of patients in the nivolumab-plus-ipilimumab arm, 56.0% in the
nivolumab arm and 72.4% in the ipilimumab arm. Excluding patients who died without
receiving subsequent therapy, median time to subsequent systemic therapy was >120 months
(not reached; 95% ClI, 45.9 to not reached) with nivolumab-plus-ipilimumab, 23.9 months
(95% Cl, 12.1 to 34.8) with nivolumab, and 8.0 months (95% ClI, 6.3 to 8.7) with
ipilimumab (Table S11). In these patients, 52% of patients in the nivolumab-plus-nivolumab
arm and 37% in the nivolumab arm had subsequent systemic therapy-free survival at 10-
years, compared with 13% in the ipilimumab arm.

N Engl J Med. Author manuscript; available in PMC 2025 May 15.
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Since the 5-year analysis, no new safety signals were observed in any of the treatment
groups, including no new deaths due to treatment.13 The final summary of treatment-related
adverse events is reported in Table S12, and time to resolution of select treatment-related
adverse events is presented in Table S13. The incidence of spontaneously reported late-
emergent treatment-related adverse events (occurring >100 days after treatment) was low
across all treatment arms (Table S14).

Discussion

Since 2010, the historically bleak prognosis for patients with advanced melanoma has
markedly changed thanks to advances in checkpoint inhibition and oncogenic signaling
pathway inhibitors. Results from the CheckMate 067 trial have demonstrated the ability of
nivolumab, an anti—-PD-1 agent, alone or in combination with ipilimumab to induce durable
disease control in patients with advanced melanoma.

This final, 10-year analysis continues to demonstrate unprecedented survival length in
patients with advanced melanoma. Specifically, 10-year overall survival rates were 43%
with nivolumab-plus-ipilimumab, 37% with nivolumab, and 19% with ipilimumab.

The plateaus in survival curves observed 3 years after treatment initiation persisted in

the nivolumab-containing groups after a minimum of 120 months of follow-up, and this
analysis has continued to show that nivolumab-plus-ipilimumab and nivolumab alone
improve overall and melanoma-specific survival compared with ipilimumab monotherapy.
In a descriptive analysis, the combination also demonstrated a numerically higher 10-year
melanoma-specific survival rate versus nivolumab alone (52% and 44%, respectively).
Median melanoma-specific survival and duration of response in the combination group were
>120 months (not reached, with 37.1% of patients alive at study closeout), underscoring

the prolonged clinical benefit with nivolumab-plus-ipilimumab therapy. Further, nivolumab-
plus-ipilimumab continued to demonstrate high rates of control of CNS spread of disease.
This corroborates observations made in other settings, including in patients with tumors that
are BRAF V600 mutation-positive, supporting nivolumab-plus-ipilimumab as a preferred
treatment to prevent and treat melanoma brain metastases.14-17

No new safety signals were observed with the additional follow-up. The majority of
treatment-related adverse events in CheckMate 067 occurred earlier in the treatment

course and were managed through established algorithms. Nivolumab-plus-ipilimumab

was associated with more frequent and more severe adverse events relative to either
monotherapy, but patients who experienced a grade 3 or 4 adverse event within the first 6-
months of follow-up, those who discontinued treatment during induction due to a treatment-
related adverse event, and those who received immune-modulating therapy within the first
6-months of follow-up experienced a durable survival benefit. These results demonstrate that
even with a shortened duration of therapy, long-term survival was possible.

At 10-years, melanoma-specific survival rates continued to separate from overall survival
rates, especially in the nivolumab-containing groups (overall vs. melanoma-specific survival

N Engl J Med. Author manuscript; available in PMC 2025 May 15.
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rates: 43% vs. 52% with nivolumab-plus-ipilimumab; 37% vs. 44% with nivolumab; 19%
vs. 23% with ipilimumab). This suggests that patients with advanced melanoma are living
long enough to experience mortality from other causes, and that 10-years of follow-up is
long enough to adequately assess the oncologic survival benefits of immunotherapy, while
limiting the confounding effects of competing causes of death. In fact, after 60 months,
numbers of both total (61/937; 6.5%) and melanoma-specific (39/937; 4.2%) deaths were
low. Further, in patients who had progression-free survival at 3-years, 10-year melanoma-
specific survival rates were 96% with nivolumab-plus-ipilimumab, 97% with nivolumab,
and 88% with ipilimumab. The sustained benefit of immune checkpoint inhibitors observed
over the extensive length of follow-up in CheckMate 067 highlights the potential for cure in
patients with advanced melanoma who are responsive to this type of treatment.

Patients treated with nivolumab-plus-ipilimumab required subsequent systemic therapy less
frequently than patients treated with nivolumab or ipilimumab monotherapy (36.0% vs.
49.7% and 66.7%), with a median time to subsequent systemic therapy initiation of >120
months (not reached). Excluding those who died and never received subsequent systemic
therapy, at 10 years — 52% of patients in the nivolumab-plus-nivolumab arm and 37% in the
nivolumab arm had subsequent systemic therapy-free survival, compared with 13% in the
ipilimumab arm. Of note, 26.3% of patients treated with nivolumab monotherapy went on
to receive ipilimumab-containing therapy in some form; however, since this study did not
include crossover to ipilimumab-containing regimens at the time of progression on first-line
nivolumab, the effects of crossover on survival are difficult to determine.

Larger proportions of patients randomized to the nivolumab-plus-ipilimumab (31.8%)

and nivolumab monotherapy (24.7%) groups were progression-free at 3-years compared
with those randomized to the ipilimumab monotherapy group (6.7%); as mentioned,

these patients experienced a remarkably stable clinical benefit, with 10-year melanoma-
specific survival rates =296% in the nivolumab-containing groups. These results suggest

that progression-free survival at 3-years is a powerful surrogate marker of long-term disease-
specific survival in patients with advanced melanoma treated with immune checkpoint
inhibitors. Similarly, best overall tumor burden reduction of >80% appears to be another
surrogate marker of long-term survival, as these patients had 10-year melanoma-specific
survival rates of 87% with nivolumab-plus-ipilimumab, 88% with nivolumab, and 80% with
ipilimumab. These results also have important clinical implications for helping determine the
frequency at which patients who reach these benchmarks should undergo imaging for the
surveillance of new progressions or lesions.

The survival benefits seen in the nivolumab-containing groups versus the ipilimumab group
persisted across all examined subgroups, including those stratified by PD-L1 expression
and BRAF mutation status. When comparing the combination vs. nivolumab monotherapy
groups, 10-year melanoma-specific-survival rates favored nivolumab-plus-ipilimumab over
nivolumab in those with PD-L1 expression = 5% (59% vs. 54%), and with PD-L1
expression <5% (50% vs. 43%). While melanoma-specific survival also favored nivolumab-
plus-ipilimumab over nivolumab monotherapy in patients with BRAF wild-type tumors
(10-year rates: 50% vs. 45%), in patients with BRAF V600 mutation-positive melanoma,
the difference between the nivolumab-plus-ipilimumab vs. the nivolumab group was more

N Engl J Med. Author manuscript; available in PMC 2025 May 15.
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pronounced (56% vs. 42%). This clinical observation is supported by translational studies
describing an over-representation of interleukin-17—expressing T-helper cell gene expression
signatures in BRAFV600—mutated tumors, which is associated with clinical benefit from
dual CTLA-4 and PD-1 checkpoint inhibition.18

Despite unprecedented improvements made in the treatment of advanced melanoma over
the past 15 years, important gaps remain — including the higher incidence of treatment-
related adverse events observed in the ipilimumab-containing treatment arms compared with
nivolumab monotherapy. Emerging treatments, such as anti—PD-1 plus anti—lymphocyte-
activation gene 3 (LAG-3) combination therapy, may offer similar efficacy with improved
tolerability compared with ipilimumab containing regimens.’19 Further, even with available
immune checkpoint inhibitor combinations, ~40% of patients do not respond to treatment,
and half die from melanoma. Triplet therapy (anti-CTLA-4 plus anti-PD-L1 plus anti-—
LAG-3 agents) may be more effective than combination therapies (48-month overall survival
rate of 72% in NCT03459222);20 however, larger studies are needed to confirm these

data. The development of new treatment regimens, such as improved targeted therapies,
personalized vaccines, and adoptive cell transfer therapy, offer opportunities to optimize
long-term outcomes in patients with advanced melanoma.

In conclusion, in patients with advanced melanoma, nivolumab-containing therapy has
continued to show prolonged clinical benefit compared with ipilimumab monotherapy, with
no new safety signals. These 10-year data underscore how immune checkpoint inhibitor
therapy has helped to change the long-term prognosis for patients with advanced melanoma
and highlight the potential for a cure in patients who are responsive to this type of treatment.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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FIGURE 1. Overall Survival, Melanoma-Specific Survival and Progression-Free Survival in the
Intention-to-Treat Population.

Panel A shows overall survival among the intention-to-treat population. Panel B shows
melanoma-specific survival among the intention-to-treat population. Melanoma-specific
survival was a post-hoc analysis. Panel C shows progression-free survival among the
intention-to-treat population. After 36-months, there were 38 total reported events for
the progression-free survival analysis - 19 new progressions, 2 deaths due to melanoma
without documented progression, and 17 deaths due to non-melanoma causes without
progression; of those, 21 occurred after 60 months (8 new progressions, 2 deaths due to
melanoma without documented progression, and 11 deaths due to non-melanoma causes
without documented progression). Confidence interval widths have not been adjusted for
multiplicity and should not be used in place of hypothesis testing. NIVVO denotes nivolumab,
IPI ipilimumab, and HR hazard ratio. *Descriptive comparison

A. Overall Survival Among Intention-to-Treat Population

B. Melanoma-Specific Survival Among Intention-to-Treat Population

C. Progression-Free Survival Among Intention-to-Treat Population
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FIGURE 2. Overall Survival and M elanoma- Specific Survival by BRAF Mutation Status
Panels A and B show overall survival in the intention-to-treat population among patients

with BRAF mutations and among patients without BRAF mutations, respectively. Panels
C and D show melanoma-specific survival in the intention-to-treat population among
patients with BRAF mutations and among patients without BRAF mutations, respectively.
Melanoma-specific survival was a post-hoc analysis. Confidence interval widths have not
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been adjusted for multiplicity and should not be used in place of hypothesis testing. NIVO
denotes nivolumab, IPI ipilimumab, HR hazard ratio, and NR not reached. *Descriptive
comparison

A. Overall Survival Among Intention-to-Treat Population with BRAF Mutations

B. Overall Survival Among Intention-to-Treat Population without BRAF Mutations

C. Melanoma-Specific Survival Among Intention-to-Treat Population with BRAF Mutations
D. Melanoma-Specific Survival Among Intention-to-Treat Population without BRAF
Mutations
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FIGURE 3. Forest Plot of Overall Survival in Subgroups.
Panel A shows overall survival with nivolumab plus ipilimumab versus ipilimumab

monotherapy. Panel B shows overall survival with nivolumab monotherapy versus
ipilimumab monotherapy. Panel C shows overall survival with nivolumab plus ipilimumab
versus nivolumab monotherapy (descriptive comparison). The x-axes are shown on a
logarithmic scale. Confidence interval widths have not been adjusted for multiplicity and
should not be used in place of hypothesis testing. All of these subgroups were prespecified,
with the exception of baseline liver metastasis, which was a post-hoc analysis. OS denotes
overall survival, NIVO nivolumab, IPI ipilimumab, M metastasis, US United States, EU
European Union, ECOG Eastern Cooperative Oncology Group, LDH lactate dehydrogenase,
AJCC American Joint Committee on Cancer (7t edition), PD-L1 programmed cell death
ligand 1, and ULN upper limit of normal.

A. Nivolumab plus Ipilimumab Versus Ipilimumab

B. Nivolumab Versus Ipilimumab

C. Nivolumab plus Ipilimumab Versus Nivolumab

1duosnuepy Joyiny

1duosnuely Joyiny

N Engl J Med. Author manuscript; available in PMC 2025 May 15.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnue Joyiny

1duosnue Joyiny

A. Overall Survival B. Melanoma-Specific Survival
NIVO + IPI (n = 100) IVO (n = 78) 1Pl (n = 21) NIVO + IPI (n = 100) IVO (n 1P (n = 21)
Events T 10 4 Events ] 7 2
Median, mo (95% I W NR R Median, mo (95% i MR NR R
99%
: 98% 97%
96% (91-100) (g5_gg) (89-99) o
1 (88-99) 100-3(—*—9‘-%_,_—'_‘_ 29) (89-98)
“"\"_L‘ 7 Al 86%  85% Y e A“*@ = G r
90 95% ‘—\;—1‘__‘177491; (74-92) 90 95% oaseso
0% IL(88-98) (68-99)
804 (66-97): l_@(:;% 80 88%
T (61-97),
70 79% S 704
= - g
g (54-92). E
= 60 3 604
g 2
g 50 S so
2 &
g 409 g 404
© 2
304 % 304
s
20 20
== NIVO +IPI == NIVO +IPI
10{ & Nvo 10{ & nvo
< IPl < IPl
42 48 54 60 66 72 78 84 90 95 102 108 114 120 126 132 36 4 48 54 60 66 72 78 8 9 9 102 108 114 120 126 132
No. atrisk Months No. atrisk Months
WvOsRI 10 97 % 95 %4 9 o 8 8 8 @ 77 o 3 NVOWPI 10 % % s s s o1 8 s 8 8 7 7 s a6
ma m w1 w8 w v @ oy 15 15 15 15 18 1 0 0 ma a1 om v w v 1 1 15 15 1 1 0

FIGURE 4. Overall Survival and M elanoma-Specific Survival in Patientswith Progression-Free

Survival at 3-Years.

Panels A and B show overall and melanoma-specific survival in patients who were

progression-free at 3-years, respectively. Melanoma-specific survival was a post-hoc

analysis. Confidence interval widths have not been adjusted for multiplicity and should
not be used in place of hypothesis testing. NIVVO denotes nivolumab, IPI ipilimumab, and

NR not reached.
A. Overall Survival
B. Melanoma-Specific Survival
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Best reduction from baseline in target lesion (%)
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FIGURE 5. Best Tumor Burden Reduction, and Overall Survival by Best Depth of Response.
Panels A depicts waterfall plots showing best tumor burden reduction by treatment group

where each vertical bar represents one patient. Panel B shows overall survival by best tumor
burden reduction within each treatment arm. The analysis included patients with target
lesion(s) at baseline and at least one on-treatment tumor assessment up to progression or
start of subsequent therapy. Best tumor burden reduction is maximum reduction in sum of
diameters of evaluable target lesions (negative value means true reduction, positive value
means increase only observed over time). First horizontal reference line indicates the 30%
reduction consistent with a RECIST 1.1 response. Asterisk symbol represents responders.
Square symbol represents % change truncated to 100%. Two patients with best overall
response of “partial response” and best reduction in target lesions per investigator <30%
were excluded from the analysis. Confidence interval widths have not been adjusted for
multiplicity and should not be used in place of hypothesis testing. NIVO denotes nivolumab,
IP1 ipilimumab, HR hazard ratio, NR not reached, CR complete response, PR partial
response, SD stable disease, and PD progressive disease.

A. Best Tumor Burden Reduction

B. Overall Survival by Best Depth of Response
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