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ABSTRACT

PURPOSE To address the paucity of data in patients with historically poor outcomes, we
conducted the single-arm phase IIIb CheckMate 401 study to evaluate the safety
and efficacy of nivolumab plus ipilimumab followed by nivolumab monotherapy
in clinically diverse patient populations with advanced melanoma.

ACCOMPANYING CONTENT

[Z] Editorial, p. 3895
[/] Data Supplement
[/} Protocol

METHODS Treatment-naive patients with unresectable stage III-IV melanoma received
nivolumab 1 mg/kg plus ipilimumab 3 mg/kg once every 3 weeks (four doses)
followed by nivolumab 3 mg/kg (240 mg following a protocol amendment) once
every 2 weeks for <24 months. The primary end point was the incidence of
grade 3-5 select treatment-related adverse events (TRAEs). Overall survival
(0S) was a secondary end point. Outcomes were evaluated in subgroups defined
by Eastern Cooperative Oncology Group performance status (ECOG PS), brain

metastasis status, and melanoma subtype.
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RESULTS T Article

In total, 533 patients received at least one dose of study drug. Grade 3-5 select
TRAEs affecting the GI (16%), hepatic (15%), endocrine (11%), skin (7%), renal
(2%), and pulmonary (1%) systems occurred in the all-treated population;
similar incidence rates were observed across all subgroups. At 21.6 months’
median follow-up, 24-month OS rates were 63% in the all-treated population,
44.% in the ECOG PS 2 subgroup (including patients with cutaneous melanoma
only), 71% in the brain metastasis subgroup, 36% in the ocular/uveal melanoma

subgroup, and 38% in the mucosal melanoma subgroup.

CONCLUSION Nivolumab plus ipilimumab followed by nivolummab monotherapy was tolerable
in patients with advanced melanoma and poor prognostic characteristics. Ef-
ficacy was similar between the all-treated population and patients with brain
metastases. Reduced efficacy was observed in patients with ECOG PS 2, ocular/
uveal melanoma, and/or mucosal melanoma, highlighting the continued need

for novel treatment options for these difficult-to-treat patients. Creative Commons Attribution

Non-Commercial No Derivatives
4.0 License

INTRODUCTION

Advances in immunotherapy have revolutionized clinical
outcomes in patients with advanced melanoma.® Nivolumab
plus ipilimumab followed by nivolumab monotherapy was
shown to prolong overall survival (OS) and progression-free
survival (PFS) versus ipilimumab monotherapy in treatment -
naive patients with advanced melanoma in the phase III
CheckMate 067 trial.>2 Clinical benefit was sustained as of the

ASCO  Journal of Clinical Oncology*

7.5-year trial update (7.5-year OS rate, 48%; 7.5-year PFS
rate, 33%).* However, combination treatment was associated
with increased toxicity; grade 3-4 treatment-related adverse
events (TRAEs) were reported in 59% of patients treated with
the combination, 24% of those receiving nivolumab, and 28%
of those receiving ipilimumab.>

Although clinical trials have demonstrated clinical benefit
with immunotherapy in patients with advanced melanoma,
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CONTEXT

Key Objective

Although previous studies demonstrated clinical benefit with immunotherapy in patients with advanced melanoma, there is
a paucity of data in patients with poor prognoses who are typically excluded from clinical trials. CheckMate 401, a single-
arm phase Illb trial, evaluated the safety and efficacy of first-line nivolumab plus ipilimumab followed by nivolumab in
clinically diverse patient populations with unresectable stage IlI-IV melanoma representative of real-life practice.

Knowledge Generated

Nivolumab plus ipilimumab followed by nivolumab administered for <24 months was tolerable, regardless of Eastern
Cooperative Oncology Group performance status (ECOG PS), brain metastasis status, and melanoma subtype; reduced
efficacy was observed in patients with ECOG PS 2, ocular/uveal melanoma, and/or mucosal melanoma.

Relevance (G.K. Schwartz)
Despite advances in the treatment of cutaneous melanoma, new treatment approaches are desperately needed to treat patients
with rare forms of this disease such as acral/mucosal and uveal melanoma and those patients with poor performance status.*

*Relevance section written by JCO Associate Editor Gary K. Schwartz, MD, FASCO.

these trials generally excluded patients with poor prognoses,
such as those with ocular/uveal melanoma, brain metasta-
ses, or Eastern Cooperative Oncology Group performance
status (ECOG PS) 22.° The exclusion of such patients from
melanoma clinical trials has resulted in a paucity of data
regarding outcomes with immunotherapy in those who
typically have poorer prognoses. The phase IIIb CheckMate
401 study (ClinicalTrials.gov identifier: NCT02599402)
aimed to address this gap by characterizing the safety and
efficacy of first-line nivolumab plus ipilimumab followed by
nivolumab monotherapy in clinically diverse patient pop-
ulations with unresectable stage I1I-IV melanoma. Here, we
report final safety and efficacy results, including key patient
subgroup analyses.

METHODS
Trial Design

CheckMate 401 was a multinational, single-arm, phase IIIb
trial (Data Supplement [Fig A1], online only) performed in
accordance with the Declaration of Helsinki and Good
Clinical Practice as defined by the International Council
for Harmonisation. The trial Protocol (online only) and
amendments were approved by the institutional review
board at each site. Patients provided written informed
consent before initiating trial procedures.

Patients

Treatment-naive adult patients with measurable, histo-
logically confirmed, unresectable stage III-IV melanoma
(per American Joint Committee on Cancer seventh edition
[AJCC-7]) and an ECOG PS <2 were eligible for enrollment,
including patients with cutaneous, ocular/uveal, mucosal, or

3918 | © 2023 by American Society of Clinical Oncology

acral melanoma and/or those with asymptomatic brain
metastases, regardless of BRAF mutation status. Additional
eligibility criteria are provided in the Data Supplement
(Supplemental Methods).

Treatments and Assessments

Initially, patients received nivolumab 1 mg/kg plus ipilimumab
3 mg/kg once every 3 weeks for four doses (induction phase),
followed by nivolumab 3 mg/kg once every 2 weeks
for <24 months (or <50 cycles if treatment was temporarily
discontinued) from the first combination dose or until disease
progression or development of unacceptable toxicity (main-
tenance phase). After a protocol amendment, the mainte-
nance phase dosing regimen was changed to nivolumab
240 mg once every 2 weeks because simulated population
pharmacokinetic and exposure-response analyses predicted
similar activity between nivolumab 240 mg and 3 mg/kg.”®

The primary end point was the incidence of grade 3-5 (per
Common Terminology Criteria for Adverse Events v4.0) select
TRAESs (adverse events [AEs] of potentially immune-mediated
etiology in the following categories: pulmonary, GI, skin,
renal, hepatic, endocrine, infusion-related, or hypersensi-
tivity). Secondary end points included time to select AE onset/
resolution, OS, investigator-assessed objective response rate
(ORR) and PFS, and safety and tolerability. Although the initial
tumor assessment was performed using RECIST v1.1, subse-
quent assessments were performed per local standard of care
or investigator discretion, limiting ORR and PFS evaluations.
Given that the inconsistent timing of tumor assessments
limited the reliability of time-to-event analyses, PFS will not
be reported. After the collection of sufficient safety data, a
protocol amendment shortened follow-up duration from
5 years to 2 years after treatment initiation.
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Statistical Analysis

All end points were evaluated in the primary analysis (all-
treated) population and predefined patient subgroups on the
basis of ECOG PS, brain metastasis status, and melanoma
subtype; efficacy analyses in the ECOG PS 2 subgroup were
restricted to patients with cutaneous melanoma. Post hoc
safety analyses were performed according to baseline age
and lactate dehydrogenase (LDH). Post hoc efficacy analyses
were performed according to baseline age, LDH (in the all-
treated and BRAF-mutant melanoma populations), BRAF
mutation status, and treatment-completion status. Two-
sided 95% CIs for median OS were calculated using the
Brookmeyer and Crowley method. The Clopper-Pearson
method was used to calculate binomial ORRs and corre-
sponding two-sided 95% CIs. Sample size calculations and
methods for determining exposure-adjusted TRAEs are
provided in the Data Supplement (Supplemental Methods).
Analyses were performed using SAS software version 9.2
(SAS Institute, Cary, NC).

RESULTS
Patients

Of 637 patients enrolled between December 2015 and August
2017, 533 received at least one dose of study drug (all-treated
population; Data Supplement [Fig A2]). Among patients in
the all-treated population, 10% had ECOG PS 2; 20% had
ocular/uveal, mucosal, or acral melanoma; 12% had other
melanoma, 44% had LDH >upper limit of normal (ULN); and
8% had brain metastases (5% previously treated; 3% un-
treated) at baseline (Table 1). Baseline characteristics by age,
LDH, and treatment-completion status, and information on
hepatic/extrahepatic involvement in patients with ocular/
uveal melanoma are provided in the Data Supplement
(Tables A1-A3).

As of the October 1, 2020, data cutoff, minimum study
follow-up (from the first dose date of the last treated pa-
tient) was 27.3 months, and median OS follow-up (median
time between the first dose and date of death/last known
alive for all patients) was 21.6 months. During the induction
phase, the median number of nivolumab plus ipilimumab
doses received was four (range, 1-4), with 53% of the all-
treated population receiving all four doses. In total, 45% of
the all-treated population transitioned to the maintenance
phase, including 12% who received one to three doses of
combination therapy. Median duration of nivolumab plus
ipilimumab treatment in the all-treated population was
2.4, months (95% CI, 2.1 to 2.8). All patients had discontinued
treatment by the data cutoff date, with 84 patients com-
pleting 24 months of treatment (Data Supplement [Table
A4]). The most common reasons for treatment discontin-
uation within the first 12 months of treatment were study
drug toxicity (33%), disease progression (25%), and death
(5%; Data Supplement [Table As]). Overall, 193 patients
(36%) received subsequent systemic therapy, including
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106 (20%) who received immunotherapy and 57 (11%) who
received combination BRAF/MEK inhibitors (Data Supple-
ment [Table A6]). Most subsequent immunotherapy regi-
mens (101/106; 95%) were anti—PD-1-based.

Safety

All patients experienced at least one all-cause AE, with the
most common being diarrhea (43%), fatigue (34%), and
nausea (29%; Data Supplement [Table A7]). Any-grade and
grade 3-4 TRAEs were reported in 91% and 60%, respec-
tively, of the all-treated population; similar frequencies
were observed across predefined patient subgroups
(Table 2). The most common any-grade TRAEs were diar-
rhea (35%), pruritus (25%), and fatigue (25%), while the
most frequent grade 3-4 TRAEs were elevated lipase (8%),
diarrhea (7%), and colitis (6%). In patients age younger than
75 years and patients age 75 years and older, grade 3-4 AE
rates were 73% and 79%, any-grade TRAE rates were 91%
and 92%, and grade 3-4 TRAE rates were 59% and 62%,
respectively (Data Supplement [Tables A8 and A9]). Similar
trends were observed in subgroups on the basis of LDH
(<ULN and >ULN). Exposure-adjusted TRAE incidence rates
decreased from month 2 (approximately 2,250/100 patient-
years) to month 4 (approximately 600/100 patient-years)
and to month 28 (approximately 50/100 patient-years; Data
Supplement [Fig A3]). AEs of special interest (eg, myocar-
ditis, Guillain-Barré syndrome) occurred infrequently in the
all-treated population, with the most common being uveitis
(2%; Data Supplement [Table A10]). The most common
immune-mediated endocrine AEs in the all-treated population
were hypothyroidism (24%), hyperthyroidism (20%), and
hypophysitis (11%), and the most common immune-mediated
nonendocrine AEs were rash (25%), diarrhea/colitis (25%),
and hepatitis (21%; Data Supplement [Table A11]).

Select TRAEs are reported in Table 3. Patients in the all-
treated population reported any-grade select TRAEs af-
fecting the skin (56%), endocrine (43%), GI (40%), hepatic
(29%), renal (5%), and pulmonary (4%) systems. Grade 3-5
select TRAESs (the primary end point) affecting the GI (16%),
hepatic (15%), endocrine (11%), skin (7%), renal (2%), and
pulmonary (1%) systems were also reported in this pop-
ulation. The incidences of any-grade and grade 3-5 select
TRAEs in the predefined subgroups are reported in Figure 1.
Grade 5 select TRAEs occurred in one patient with cutaneous
melanoma (acute kidney injury) and one patient with mu-
cosal melanoma (colitis).

Median time to onset of any-grade and grade 3-5 select TRAEs
ranged from 14 (skin) to 128 days (pulmonary) and from
31 (skin) to 76 days (endocrine), respectively (Fig 2). Median
time to resolution of any-grade and grade 3-5 select TRAEs
ranged from 20 days (GI) to not reached (NR; endocrine) and
from 23 days (GI; renal) to NR (endocrine), respectively.

Altogether, 86% of the all-treated population required immu-
nomodulating agents to manage AEs, with corticosteroids
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TABLE 1. Baseline Characteristics in the All-Treated Population and Predefined Patient Subgroups

Melanoma Subtype®

All Patients Cutaneous  Ocular/Uveal® Mucosal Acral ECOG PS 2 BM
Characteristic (N = 533) (n = 365) (n =164 (n = 32) (n=10) (n = 55) (n =42
Age, years, median (range) 59.0 (20-84) 58.0 (20-84)  63.0 (27-84)  64.0 (34-80) 675 (44-82) 55.0 (25-84) 54.5 (23-84)
Male, No. (%) 316 (59) 231 (63) 35 (55) 11 (34) 5 (50) 20 (36) 31 (74)
Region, No. (%)
Europe 459 (86) 305 (84) 61 (95) 28 (88) 9 (90) 54 (98) 37 (88)
Australia 74 (14) 60 (16) 3 (5) 4(12) 1(10) 1(2) 5(12)
ECOG PS, No. (%)
0 370 (69) 258 (71) 53 (83) 14 (44) 5 (50) 28 (67)
1 107 (20) 70 (19) 8 (12) 12 (38) 5 (50) 0 7(17)
2 55 (10) 37 (10) 2 (3) 6 (19) 0 55 (100) 7(17)
Not reported 1(<1) 0 12 0 0 0 0
AJCC-7 M stage’ No. (%)
MO, M1a, or M1b 143 (27) 140 (38) - - 3 (30) 8 (15) 0
M1c (with BM) 33 (6) 33 (9) - - 0 5 (9) 33 (79)
M1c (without BM) 196 (37) 189 (52) - - 7 (70) 24 (44)
Unknown/not reported 3(1) 3() = = 0 0
Treated BM, No. (%) 27 (5) 20 (5) 0 1) 0 3 (5) 27 (64)
LDH level, No. (%)
<ULN 280 (53) 204 (56) 25 (39) 14 (44) 3 (30) 20 (36) 24 (57)
>ULN 237 (44) 150 (41) 35 (55) 18 (56) 6 (60) 34 (62) 18 (43)
Unknown/not reported 16 (3) 11 (3) 4 (6) 0 1(10) 1(2) 0
2% ULN 78 (15) 48 (13) 13 (20) 6 (19) 2 (20) 19 (35) 8 (19)
BRAF status, No. (%)
Mutant 175 (33) 155 (42) 1(2) 4(12) 2 (20) 15 (27) 18 (43)
Wild-type 291 (55) 188 (52) 26 (41) 26 (81) 7 (70) 33 (60) 22 (52)
Not reported 67 (13) 22 (6) 37 (58) 2 (6) 1(10) 7 (13) 2 (5)
CKIT status, No. (%)
Mutant 9 (2) 4(1) 0 4(12) 1(10) 0 1)
Wild-type 138 (26) 81 (22) 13 (20) 15 (47) 3 (30) 16 (29) 14 (33)
Not reported 386 (72) 280 (77) 57 (80) 13 (41) 6 (60) 39 (71) 27 (64)
Prior systemic treatment setting, No. (%)
Adjuvant 50 (9) 38 (10) 3(5) 1(3) 0 0 5(12)
Metastatic 2 (<1) 2 (1) 0 0 0 0 0
Patients with quantifiable PD-L1 at baseline,® No. 170 111 15 11 4 27 16
PD-L1 expression, No. (%)
>1% 67 (39) 43 (39) 6 (40) 3(27) 0 7 (26) 10 (62)
<1% 103 (61) 63 (61) 9 (60) 8 (73) 4 (100) 20 (74) 6 (38)

NOTE. Percentages may not total 100 because of rounding.

Abbreviations: AJCC-7, American Joint Committee on Cancer seventh edition; BM, brain metastasis; ECOG PS, Eastern Cooperative Oncology Group
performance status; LDH, lactate dehydrogenase; PD-L1, programmed death ligand-1; ULN, upper limit of normal.

aSixty-two patients (12%) were classified by investigators as having a melanoma subtype of other melanoma. Examples of other melanoma were
melanoma of an unknown primary site, amelanotic melanoma, lentigo melanoma, meningeal melanoma, nodular melanoma, spitzoid melanoma,
subcutaneous melanoma, superficial spreading melanoma, and vulvar melanoma.

bCase report forms did not capture conjunctival melanoma as a distinct melanoma subtype. Instead, patients with conjunctival melanoma were
classified as having ocular/uveal melanoma.

°AJCC-7 M stage information specific to ocular/uveal and mucosal melanoma was not available. On the basis of reported baseline tumor lesion
data, all patients had unresectable or metastatic disease, including 64/64 patients (100%) with ocular/uveal melanoma and 28/32 patients (88%)
with mucosal melanoma who had metastatic (stage 1V) disease; 4/32 patients (12%) with mucosal melanoma had locally advanced unresectable
disease.

9Denominator for PD-L1 subgroups below.
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(systemic or topical) being the most commonly used (80%
and 30%, respectively; Data Supplement [Table A12]). GI and
hepatic events were the most common causes of treatment
discontinuation due to select TRAEs in the all-treated
population (14% and 9%, respectively) and all predefined
subgroups except for the acral melanoma subgroup in which
only one patient (10%) discontinued treatment due to a
select TRAE (Stevens-Johnson syndrome; Data Supplement
[Table A13]).

Overall, 199 patients (37%) in the all-treated population died
(Data Supplement [Table A14]). Most deaths (179/199; 90%)
were attributed to melanoma, while five (3%) were due to
study drug toxicity and/or grade 5 TRAEs (two due to
myocarditis and one each due to aplastic anemia, acute
kidney injury, and colitis).

Efficacy

At data cutoff, median OS was NR in the all-treated pop-
ulation (95% CI, 33.9 to NR; Fig 3); censoring within the first
12 months of treatment is provided in the Data Supplement
(Table A15). The 24-month OS rate was 63% (95% CI, 59 to
68; Fig 3), and the ORR was 44% (95% CI, 40 to 49), with 11%
of patients experiencing complete response (CR; Data
Supplement [Table A16]). Among 237 responders in the all-
treated population, median duration of response was NR.

Median OS was 11.0, NR, 15.3, 12.6, and 20.8 months in the
ECOG PS 2 with cutaneous melanoma (n = 37), brain me-
tastasis, ocular/uveal melanoma, mucosal melanoma, and
acral melanoma subgroups, respectively (Fig 3). OS rates
varied between these subgroups; 24-month OS rates were
4LL%, 71%, 36%, 38%, and 47%, respectively. Similarly,
ORRs and CR rates varied between these subgroups, with
ORRs being 30%, 52%, 9%, 44%, and 30%, and CR rates
being 3%, 17%, 2%, 9%, and 0%, respectively (Data Sup-
plement [Table A16]). Median duration of response was
NR among responders in most subgroups, except for pa-
tients with ocular/uveal (11.5 months) or acral melanoma
(5.6 months).

Post hoc analyses found that 24-month OS rates were 65%
and 53% in patients age younger than 75 years and patients
age 75 years and older, respectively; 74% and 49% in pa-
tients in the all-treated population with LDH <ULN
and >ULN, respectively; 68% and 65% in patients with
BRAF-mutant and wild-type disease, respectively; and 77%
and 55% in patients who had BRAF-mutant melanoma with
LDH <ULN and >ULN, respectively (Data Supplement [Table
A17]). All patients who completed the 24-month treatment
regimen were still alive at data cutoff (Data Supplement
[Fig A4]).

DISCUSSION

To our knowledge, CheckMate 401 was the first phase III trial
to assess the safety and efficacy of nivolumab plus

Journal of Clinical Oncology

ipilimumab followed by nivolumab monotherapy in clinically
diverse patient populations with advanced melanoma that
included patients with poor prognostic characteristics. No
substantive differences in grade 3-5 select TRAEs were
observed between the all-treated population and the patient
subgroups, suggesting that patients with relatively poor
prognoses were not at a greater risk of nivolumab/
ipilimumab toxicity. Select TRAEs typically occurred
within 3 months of treatment initiation, with the exception
of pulmonary AEs, and were manageable with immuno-
modulating agents (most often corticosteroids). Efficacy
data demonstrated clinical benefit with nivolumab plus
ipilimumab followed by nivolumab monotherapy in the all-
treated population. Although efficacy was comparatively
poor in patients with ECOG PS 2, ocular/uveal melanoma,
and/or mucosal melanoma (ie, patients with typically poor
prognoses),®? outcomes in patients with brain metastases
were similar to those in the all-treated population.

CheckMate 401 differed in key ways from similar studies,
such as CheckMate 0674 and CheckMate 069 (a phase II
study that assessed the safety and efficacy of nivolumab
plus ipilimumab versus ipilimumab in treatment-naive
patients with advanced melanoma).”® To our knowledge,
CheckMate 401 was the first study to evaluate nivolumab
plus ipilimumab followed by nivolumab monotherapy for a
fixed maximum duration of 24 months, whereas treatment
duration was unrestricted in previous trials evaluating this
regimen.*~* Furthermore, there were greater proportions of
patients with ECOG PS 2 (10%), asymptomatic brain me-
tastases (5% previously treated; 3% untreated), or ocular/
uveal melanoma (12%) in CheckMate 401 than in either of the
earlier studies,>'* suggesting that the present findings may
have broader relevance in clinical practice.

Despite the differences in patient characteristics and
treatment duration noted previously, the overall safety of
nivolumab plus ipilimumab in CheckMate 401 was consistent
with previous reports.>'° The relatively high incidence of
select hepatic TRAEs in patients with ocular/uveal melanoma
was expected because these patients often present with
hepatic metastases.” With the exception of select endocrine
TRAEs, time to select TRAE onset in CheckMate 401 was
generally similar to that reported in pooled>** and real-
world analyses.’>'® By contrast, select endocrine TRAEs in
CheckMate 401 occurred sooner than those reported
previously.”>"'#1¢ Further evaluation of nivolumab plus
ipilimumab safety may be warranted because endo-
crinopathies are typically irreversible, thereby necessitat-
ing long-term hormone replacement therapy.'”*®

OS in the CheckMate 401 all-treated population was con-
sistent with that in CheckMate 067 and CheckMate 069.3%°
When examined by patient subgroup, notable trends
emerged in OS, especially when compared with findings of
other studies, noting that between-study differences in trial
design and patient characteristics limit substantial conclu-
sions from being drawn. For example, median OS in the
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TABLE 2. Treatment-Related Adverse Events in the All-Treated Population and Predefined Patient Subgroups

Melanoma Subtype

All Patients (N = 533) Cutaneous (n = 365) Ocular/Uveal (n = 64) Mucosal (n = 32) Acral (n = 10) ECOG PS 2 (n = 55) BM (n = 42)

Any Grade? Grade 3 Any Grade, Grade 3 Any Grade, Grade 3 Any Grade, Grade 3 Any Grade, Grade 3 Any Grade, Grade 3 Any Grade, Grade 3
Event No. (%) or 4, No. (%) No. (%) or 4, No. (%) No. (%) or 4, No. (%) No. (%) or 4, No. (%) No. (%) or 4, No. (%) No. (%) or 4, No. (%) No. (%) or 4, No. (%)
Any 484 (97) 318 (60) 332 (91) 222 (61) 61 (95) 41 (64) 26 (81) 16 (50) 8 (80) 4 (40) 40 (73) 19 (35) 33 (79) 23 (55)
Diarrhea 186 (35) 38 (7) 127 (35) 27 (7) 26 (41) 4 (6) 8 (25) 3(9) 3 (30) 0 14 (25) 3 (5) 0 (24) 4 (10)
Pruritus 134 (25) 2 (<1) 95 (26) 1 (<1) 12 (19) 0 10 (31) 0 3 (30) 0 11 (20) 1) 0 (24) 0
Fatigue 133 (25) 3 (1) 96 (26) 1 (<1) 13 (20) 0 6 (19) 0 1(10) 0 2 (4) 0 7(17) 0
Nausea 104 (20) 3 (1) 70 (19) 2 (1) 17 (27) 1) 5 (16) 0 1(10) 0 5 (9) 0 4(1 ) 0
Hypothyroidism 102 (19) 2 (<1) 67 (18) 1 (<) 8 (12) 0 9 (28) 0 2 (20) 0 6(11) 0 707 0
Hyperthyroidism 97 (18) 8 (2) 71 (19) 6 (2) 13 (20) 1) 7 (22) 0 0 0 2 (4) 0 6 (M) 0
Increased ALT 85 (16) 29 (5) 60 (16) 18 (5) 15 (23) 6 (9) 3(9) 2 (6) 1(10) 0 8 (15) 5 (9) 6 (14) 2 (5)
Rash 80 (1 5) 7. (1) 56 (15) 3 (1) 8 (12) 2 (3) 3(9) 0 3 (30) 0 6 (11) 0 5(12) 0
Pyrexia 14) 41 51 (14) 3(1) 7011 1) 4(12) 0 1(10) 0 9 (16) 0 3(7) 1)
Increased lipase 69 (1 3) 42 (8) 54 (15) 33 (9) 6 (9) 4 (6) 2 (6) 1) 0 0 5 (9) 3 (5) 8 (19) 5 (12)
Increased AST 13) 16 (3) 0 (14) 11 (3) 11 (17) 2 (3) 3(9) 1) 1(10) 0 7(13) 3 (5) 5(12 1)
Asthenia 67 (13) 4(1) (12) 3 (1) 8(12) 0 3(9) 0 1(10) 0 7(13) 0 5(1 2) 12
Decreased appetite 13) 1(<1) 49 (13) 0 701 0 39 0 0 0 1(2) 0 5(12 0
Vitiligo 65 (12) 2 (<1) 53 (15) 1 (<) 1) 0 2 (6) 0 1(10) 0 9 (16) 0 7 (17) 0
Maculopapular rash 11) 11 (2 45 (12) 8(2) 5 (8) 1(2) 4(12) 13 1(10) 0 6(11) 1(2) 512 12
Headache 11) 7(1) 41 (11) 5(1) 6 (9) 1(2) 3(9) 0 1(10) 0 3 (5) 0 401 ) 2 (5)
Colitis ( 0) 34 (6) 39(11) 25 (7) 4 (6) 3(5) 3(9) 2 (6) 0 0 3(5) 2 (4) 2 (5) 1(2)
Arthralgia 48 (9) 3(1) 36 (10) 2 (1) 6 (9) 0 1) 0 1(10) 0 1(2) 0 2 (5) 0
Vomiting 47 (9) 1 (<) 33 (9) 1<) 5(8) 0 4(12) 0 0 0 2 (4) 0 7(7) 1(2

NOTE. Treatment-related adverse events occurring in 210% of patients (and =2 patients) in any subgroup between the first dose and 30 days after the last dose of therapy are shown.

Abbreviations: BM, brain metastasis; ECOG PS, Eastern Cooperative Oncology Group performance status.

aThe following grade 5 events were reported: aplastic anemia (n = 1; cutaneous), acute kidney injury (n = 1; cutaneous), and colitis (n = 1; mucosal).
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TABLE 3. Select Treatment-Related Adverse Events in the All-Treated Population and Predefined Patient Subgroups

Melanoma Subtype

BWIOUR|S[N Pa0UBAPY 9SIaAIQ Ajjeolul) Ul gewunwijid] snid qeuwn|oAIN

All Patients Cutaneous Ocular/Uveal ECOG PS 2

(N = 533) (n = 365) (n = 64) Mucosal (n = 32) Acral (n = 10) (n = 55) BM (n = 42)

Any Grade Any Grade Any Grade Any Grade Any Grade Any Grade Any Grade

Grade,? 3 or 4, Grade, 3 or 4, Grade, 3 or 4, Grade, 3 or4, Grade, 3 or 4, Grade, 3 or 4, Grade, 3 or 4,

Event No. (%) No. (%) No. (%) No. (%) No. (%) No. (%) No. (%) No. (%) No. (%) No. (%) No. (%) No. (%) No. (%) No. (%)
Skin 296 (56) 35 (7) 212 (58) 20 (5) 30 (47) 7(11) 6(500 3(9) 7 (70) 10000 23(42) 4(7) 21 (50) 1(2)
Pruritus 134 (25) 2 (1) 95 (26) 1(1) 1219 0 0 (31) 0 3 (30) 0 11200 1) 10 (24) 0
Rash 80 (15) 7() 56 (15) 3 (1) 8(12) 2 (3) 3 (9) 0 3 (30) 0 6 (11) 0 5 (12) 0
Vitiligo 65 (12) 2 (<1) 53 (15) 1 (<1) 1(2) 0 2 (6) 0 1(0) 0 9 (16) 0 7(7) 0
Maculopapular rash 60 (11) 11 (2) 45 (12) 8 (2 5 (8) 1(2) 4(12) 1) 1(10) 0 6 (11) 12 5(12) 1(2)
Pruritic rash 30 (6) 4 (1) 27 (7) 3(1) 0 0 39 1(3) 0 0 2 (4) 12 0 0
Macular rash 29 (5) 3 (1) 20 (5) 3 (1) 2 (3) 0 3 (9) 0 1(10) 0 2 (4) 1(2) 2 (5) 0
Erythema 15 (3) 1 (<1) 11 (3) 1 (<1) 12 0 0 0 0 0 0 0 4 (10) 0
Eczema 13 (2) 0 11 (3) 0 0 0 1 (3) 0 0 0 0 0 4(10) 0
Erythematous rash 10 (2) 0 8(2) 0 0 0 0 0 0 0 0 0 0 0
Pustular rash 4(1) 2 (<1) 1(<1) 0 2 (3) 2 (3) 0 0 0 0 0 0 0 0

Endocrine 227 (43)  58(11) 157 (43) 43(12) 26 (41) 6 (9) 15 (47) 2 (6) 4 (40) 1000 11(20) 0 18(43)  5(12)
Hypothyroidism 102 (19) 2 (<) 67 (18) 1 (<1) 8 (12) 0 9 (28) 0 2 (20) 0 6(11) 0 7(17) 0
Hyperthyroidism 97 (18) 8 (2) 71 (19) 6 (2) 13 (20) 1(2) 7(22) 0 0 0 2 (4) 0 6 (14) 0
Hypophysitis 42 (8) 22 (4) 30 (8) 14 (4) 5 (8) 5 (8) 2 (6) 1(3) 0 0 3 (5) 0 3(7) 1(2)
Adrenal insufficiency 25 (5) 6 (1) 19 (5) 4(1) 1(2) 0 2 (6) 0 1(10) 1(10) 2 (4) 0 12 0
Thyroiditis 15 (3) 2 (<1) 13 (4) 1(<1) 0 0 1) 0 0 0 12 0 0 0
Hypopituitarism 10 (2) 4(1) 8 (2) 4(1) 1) 0 1@3) 0 0 0 0 0 1) 0
Decreased blood TSH 9(2) 0 5(1) 0 2 (3) 0 0 0 1(10) 0 1(2) 0 1) 0
Increased blood TSH 9(2) 0 6 (2) 0 1) 0 0 0 0 0 1(2) 0 3(7) 0
Autoimmune thyroiditis 7() 0 3(1) 0 2 (3) 0 1(3) 0 0 0 0 0 1(2) 0
Lymphocytic hypophysitis 7(1) 6 (1) 72 6 (2) 0 0 0 0 0 0 0 0 2 (5) 12
Type 1 diabetes mellitus 3(1) 2 (<1) 2 (1) 1(<1) 0 0 0 0 0 0 0 0 2 (5) 2 (5)

Gl 214 (40) 83 (16) 148 (41) 57 (16) 29 (45) 9 (14) 9 (28) 5 (16) 4 (40) 10000 1425  4(7) 11 (26)  5(12)

Diarrhea 186 (35) 38 (7) 127 (35) 27 (7) 26 (41) 4 (6) 8(25  3(9 3 (30) 0 14 (25) 3 (5) 10 (24) 4 (10)
Colitis 55 (10) 34 (6) 39(11)  25(7) 4 (6) 3 (5) 3 (9) 2 (6) 0 0 3 (5) 2 (4) 2 (5) 1(2)
Autoimmune colitis 14 (3) 9 (2) 6 (2) 3 (1) 3 (5) 2 (3) 1) 1) 1(10) 0 1(2) 1(2) 1(2) 0
Immune-mediated enterocolitis 9 (2 6 (1) 8(2) 5() 0 0 0 0 0 0 0 0 0 0

Hepatic 155 (29) 82 (15) 110(30) 56 (15) 27 (42) 17 (27) 5(016)  2(6) 1(10) 1000 10018 7313 129  6(14)
Increased ALT 85(16) 29 (5) 60 (16) 18 (5) 15 (23) 6 (9) 3(9) 2 (6) 1(10) 0 8(15)  5(9) 6(14)  2(5)
Increased AST 69 (13) 16 (3) 50 (14) 11 (3) 11(17) 2 (3) 3(9) 1(3) 1(10) 0 7(13) 3(5 50120 12

(continued on following page)
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TABLE 3. Select Treatment-Related Adverse Events in the All-Treated Population and Predefined Patient Subgroups (continued)

Melanoma Subtype
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All Patients Cutaneous Ocular/Uveal ECOG PS 2

(N = 533) (n = 365) (n = 64) Mucosal (n = 32) Acral (n = 10) (n = 55) BM (n = 42)

Any Grade Any Grade Any Grade Any Grade Any Grade Any Grade Any Grade

Grade,? 3 or 4, Grade, 3 or 4, Grade, 3or4, Grade, 3 or4, Grade, 3 or 4, Grade, 3 or 4, Grade, 3 or 4,

Event No. (%) No. (%) No. (%) No. (%) No. (%) No. (%) No. (%) No. (%) No. (%) No. (%) No. (%) No. (%) No. (%) No. (%)
Autoimmune hepatitis 23 (4) 18 (3) 18 (5) 14 (4) 3(5) 23 0 0 0 0 1(2) 1(2) 3(7) 2 (5)
Immune-mediated hepatitis 20 (4) 15 (3) 13 (4) 9 (2 3 (5) 3(5) 0 0 0 0 0 0 2 (5) 2 (5)
Increased blood alkaline phosphatase 19 (4) 1(<1) 14 (4) 1 (<1) 2 (3) 0 2 (6) 0 0 0 12 12 1(2) 0
Increased blood bilirubin 17 (3) 2 (<1) 14 (4) 1 (<) 3(5) 12 0 0 0 0 3(5) 1(2) 0 0
Increased GGT 17 (3) 5() 16 (4) 5() 0 0 0 0 1(10) 0 1(2) 1(2) 2 (5) 0
Hepatitis 14 (3) 5() 12 (3) 4(1) 1(2) 12 1) 0 0 0 0 0 0 0
Increased transaminases 14 (3) 7 (1) 72 4 (1) 5(8) 2 (3) 0 0 0 0 0 0 0 0
Hepatotoxicity 4(1) 4(1) 2(1) 2 (1) 2 (3) 2 (3) 0 0 0 0 0 0 0 0
Renal 28 (5) 10 (2) 24 (7) 8 (2 1(2 12 0 0 0 0 12 12 2 (5) 12
Increased blood creatinine 10 (2) 1 (<1) 8(2) 1 (<1) 12 0 0 0 0 0 0 0 0 0
Pulmonary 23 (4) 70 16 (4) 6 (2) 3 (5) 1(2) 2 (6) 0 0 0 1) 0 2 (5) 0
Pneumonitis 19 (4) 7(1) 15 (4) 6 (2) 2(3) 12 1) 0 0 0 12 0 12 0

NOTE. Treatment-related adverse events of potentialimmune-mediated etiology occurring in 22% of patients (and =2 patients) in any subgroup between the first dose and 30 days after the last dose of
therapy are shown.

Abbreviations: BM, brain metastasis; ECOG PS, Eastern Cooperative Oncology Group performance status; GGT, gamma-glutamyl transferase; TSH, thyroid-stimulating hormone.

aThe following grade 5 events were reported: acute kidney injury (n = 1; cutaneous) and colitis (n = 1; mucosal).
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FIG 1. Frequencies of select TRAE categories in the all-treated population and predefined patient subgroups: (A) skin, (B) endocrine, (C) hepatic,
(D) renal, (E) GI, and (F) pulmonary. Select AEs are AEs of potential immune-mediated etiology. AE, adverse event; BM, brain metastasis; ECOG
PS, Eastern Cooperative Oncology Group performance status; TRAE, treatment-related adverse event.

CheckMate 401 ECOG PS 2 subgroup (11.0 months) compared
favorably against similar patients in a real-world study
evaluating nivolumab plus ipilimumab (2.1 months).> Me-
dian OS in patients with asymptomatic brain metastases in
CheckMate 401 (NR) aligned with findings from phase II and
I11 studies evaluating nivolumab plus ipilimumab in patients
with advanced melanoma and active brain metastases (29.2,
45.8 months, and NR)," ' further supporting clinical
benefit with nivolumab plus ipilimumab in patients with
intracranial disease.?* Although median OS in patients with
ocular/uveal melanoma in CheckMate 401 (15.3 months) was
comparatively poor relative to the all-treated population
(NR) and patients with cutaneous melanoma (NR), similar
findings were observed in phase II (12.7 and 19.1 months)3>4
and real-world studies (15 months)*> investigating this
patient subgroup. In patients with mucosal melanoma,
median OS in CheckMate 401 (12.6 months) was lower
than that in the nivolumab plus ipilimumab arm of
CheckMate 067 (22.7 months).?¢ This may have been due to a

Journal of Clinical Oncology

greater proportion of patients with mucosal melanoma in
CheckMate 401 having an ECOG PS 21 (CheckMate 401, 56%;
CheckMate 067, 36%) and/or small sample sizes in both
studies (CheckMate 401, n = 32; CheckMate 067, n = 28)
amplifying minor variations,*® but further analyses are
needed to test these hypotheses.

Consistent with previous studies,>”*® OS in patients age
75 years and older and/or with baseline LDH >ULN was
poorer than in patients age younger than 75 years and/
or with LDH <ULN, respectively, in CheckMate 4o01.
In particular, 24-month OS rates in CheckMate 401 and
CheckMate 067 were similar between patients who received
nivolumab plus ipilimumab and had LDH <ULN (74% and
74%, respectively) or >ULN (49% and 46%, respectively).3
As baseline characteristics were generally similar between
these patient subgroups within CheckMate 401, the present
findings further support that increased age and LDH are
associated with poorer outcomes.
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FIG 2. Time to onset and time to resolution of (A) any-grade and (B) grade 3-5 select TRAEs in the all-treated population. Select AEs are AEs
of potential immune-mediated etiology. Circles represent medians, and bars indicate ranges (values shown above bars). Percentages of
select AEs that resolved were calculated using the numbers of patients who experienced a select AE in the same category as the de-
nominator; + in ranges and ¢ on bars indicate censored values. AE, adverse event; NR, not reached; TRAE, treatment-related adverse event.

The 24-month OS rates in patients with BRAF-mutant or
wild-type melanoma in CheckMate 401 (68% and 65%,
respectively) were similar to those observed in patients
treated with nivolumab plus ipilimumab in CheckMate 067
(71% and 61%, respectively),? further demonstrating clinical
benefit with this treatment regimen in patients with ad-
vanced melanoma, regardless of BRAF mutation status.

3926 | © 2023 by American Society of Clinical Oncology

Nevertheless, additional studies are needed to evaluate the
long-term efficacy of fixed-duration treatment in these
patient subgroups.

None of the patients who completed the 24-month treat-
ment regimen died during CheckMate 401, and baseline
characteristics were broadly similar between those who
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FIG 3. OS in the all-treated population and predefined patient subgroups: (A) ECOG PS 22 and BM; (B)
mucosal, ocular/uveal, cutaneous, and acral melanoma. ?Including patients with cutaneous melanoma
only. BM, brain metastasis; ECOG PS, Eastern Cooperative Oncology Group performance status; NR,

not reached; 0S, overall survival.
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completed treatment and those who did not. Although these
results address some questions about optimal immuno-
therapy duration in patients with advanced melanoma,?9:3°
limited time between treatment completion and censoring
prevents firm conclusions. Additional analyses, such as
those being conducted in the phase III DANTE study,* are
needed to determine if clinical benefit with fixed-duration
treatment persists over longer periods of time.

Various limitations should be considered when interpreting
results from CheckMate 401. The distribution of disease
characteristics in the all-treated population may not have
been representative of real-world populations with advanced
melanoma (eg, 8% of patients in CheckMate 401 had brain
metastases, while approximately 28% of patients with
metastatic melanoma in real-world populations have brain
metastases at diagnosis),?* thereby limiting generalizability.
Similarly, the limited number of patients within each sub-
group prevented us from making definitive conclusions re-
garding particular melanoma subpopulations. However, the
proportions of patients with ECOG PS 2, brain metastases, or
ocular/uveal melanoma in this trial were comparable with
those in real-world analyses evaluating immunotherapy.’>3?
Protocol amendments that shortened follow-up duration
also limited the collection of long-term data. Furthermore,
ORRs in CheckMate 401 may not be directly comparable with
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those of similar trials because tumor assessments (excluding
the baseline assessment) were performed per local standard
of care or investigator discretion rather than a standardized
protocol; however, investigator-assessed ORR may be more
indicative of real-world outcomes. Although all patients in
CheckMate 401 had unresectable or metastatic disease,
AJCC-7 M stage information specific to ocular/uveal and
mucosal melanoma was not available. Per protocol, ocular
melanoma and uveal melanoma were also classified as a
single melanoma subtype.

In conclusion, CheckMate 401 demonstrated the utility of
nivolumab plus ipilimumab followed by nivolumab mono-
therapy in clinically diverse patient populations more rep-
resentative of real-life practice than previous melanoma
clinical trials. Patients with relatively poor prognoses
appeared to be at no greater risk of developing select TRAEs
than the all-treated population. Although efficacy in the
all-treated population and patients with brain metastases
was similar, reduced efficacy was observed in patients
with ECOG PS 2 and/or certain melanoma subtypes, such
as ocular/uveal and mucosal melanoma, highlighting the
continued need for novel treatment options for these pa-
tients. Further investigation is warranted to evaluate the
clinical activity of this treatment regimen administered over
a fixed duration >24 months.
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