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ABSTRACT

Background Several therapeutic options are now
available in the adjuvant melanoma setting, mandating

an understanding of their benefit-risk profiles in order

to make informed treatment decisions. Herein we
characterize adjuvant nivolumab select (immune-related)
treatment-related adverse events (TRAEs) and evaluate
possible associations between safety and recurrence-free
survival (RFS) in the phase Ill CheckMate 238 trial.
Methods Patients with resected stage IlIB—C or IV
melanoma received nivolumab 3 mg/kg every 2 weeks
(n=452) or ipilimumab 10 mg/kg every 3 weeks for four
doses and then every 12 weeks (n=453) for up to 1year
or until disease recurrence, unacceptable toxicity, or
consent withdrawal. First-occurrence and all-occurrence
select TRAEs were analyzed within discrete time intervals:
from 0 to 3 months of treatment, from >3—12 months of
treatment, and from the last dose (regardless of early or
per-protocol treatment discontinuation) to 100 days after
the last dose. Possible associations between select TRAEs
and RFS were investigated post randomization in 3-month
landmark analyses and in Cox model analyses (including a
time-varying covariate of select TRAE), within and between
treatment groups.

Results From the first nivolumab dose to 100 days after
the last dose, first-occurrence select TRAEs were reported in
67.7% (306/452) of patients. First-occurrence select TRAES
were reported most frequently from 0 to 3 months (48.0%),
during which the most common were pruritus (15.5%)

and diarrhea (15.3%). Most select TRAES resolved within

6 months. There was no clear association between the
occurrence (or not) of select TRAES and RFS by landmark
analysis or by Cox model analysis within treatment arms or
comparing nivolumab to the ipilimumab comparator arm.
Conclusion Results of this safety analysis of nivolumab
in adjuvant melanoma were consistent with its established
safety profile. In the discrete time intervals evaluated, most
first-occurrence TRAES occurred early during treatment
and resolved. No association between RFS and select
TRAEs was evident.

Maurice Lobo,?® Jeffrey Weber
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Trial registration number NCT02388906.

INTRODUCTION

There is a need for effective adjuvant treat-
ment for patients with high-risk, stage III/
IV resected melanoma given that surgical
resection alone, while critical for the treat-
ment of the primary tumor, is associated
with high rates of relapse. Historically, 5-year
recurrence rates in high-risk stage III mela-
noma after surgery were 50%-80%'"* and
the 5-year overall survival (OS) rate was
approximately 60%.” ® Adjuvant systemic
treatment of melanoma was initially limited
to interferon-o¢ and ipilimumab (which is
only approved in the USA).”® However, new
therapies have recently become available,
such as the anti-programmed death 1 (PD-1)
agents nivolumab and pembrolizumab, and
the BRAF/MEK kinase inhibitor combina-
tion of dabrafenib plus trametinib.” '’ In the
phase III CheckMate 238 trial (ClinicalTrials.
gov identifier: NCT02388906), nivolumab
3mg/kg demonstrated significantly longer
recurrence-free survival (RFS) and a lower
rate of grade 3—4 adverse events (AEs) than
ipilimumab at 10mg/kg in patients with
completely resected stage IIIB/IIIC or stage
IV melanoma.'! Based on these results,
adjuvant nivolumab was approved globally.
With extended follow-up, the RFS benefit
with nivolumab was sustained compared
with ipilimumab (estimated 48-month RFS
rates, b1.7% for nivolumab vs 41.2% for
ipilimumab; HR: 0.71; 95% CI: 0.60 to 0.86;
p=0.0003)."
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With several therapeutic options now available in the
adjuvant melanoma setting, an understanding of the
benefit-risk profile of each is needed to make informed
treatment decisions. Here we provide a comprehensive
evaluation of nivolumab safety in the adjuvant melanoma
setting and evaluate possible associations with efficacy
using data from the CheckMate 238 trial.

PATIENTS AND METHODS

Patients

Eligible patients were age 15 years or older and had stage
IIB/IIC or stage IV melanoma (per the 2009 classifica-
tion of the American Joint Committee on Cancer (AJCC),
seventh edition,” an Eastern Cooperative Oncology
Group performance status of 0 or 1, and histologically
confirmed melanoma with metastases to regional lymph
nodes or distant metastases that had been surgically
resected. Patients were required to have had complete
resection of disease within the 12 weeks before randomiza-
tion. Patients with resected brain metastases were eligible
to participate. Exclusion criteria included a diagnosis of
ocular or uveal melanoma, active autoimmune disease,
previous non-melanoma cancer without complete remis-
sion for more than 3 years, systemic glucocorticoid use,
and previous systemic treatment for melanoma (prior
interferon therapy was permitted).

Study design

CheckMate 238 is an ongoing phase III, randomized,
double-blind trial (online supplemental appendix figure
Al).]1 2 patients were enrolled from March 30, 2015,
to November 30, 2015, at 130 centers in 25 countries.
Patients were assigned (1:1) to receive either nivolumab
3mg/kg every 2 weeks or ipilimumab 10 mg/kg every 3
weeks for four doses and then every 12 weeks, each for a
maximum of 1year or until disease recurrence, unaccept-
able toxicity, or withdrawal of consent when these occur
before 1year.

Trial endpoints and assessments

The primary endpoint was RFS assessed in the intention-
to-treat population; secondary endpoints included OS
and safety."" '* Patients were assessed radiologically and
clinically for recurrence every 12 weeks for the first 2
years after randomization and every 6 months there-
after for up to 5 years. RFS was defined as the time from
randomization until the date of the first recurrence
(local, regional, or distant metastasis), new primary
melanoma, or death from any cause. AE data were
collected according to Common Terminology Criteria
for Adverse Events, version 4.0."* Patients were followed
for safety for up to 100 days following their last dose and
select (ie, immune-related) treatmentrelated adverse
events (TRAEs) are investigated here. Select TRAEs
were determined based on a prespecified list of terms
from the Medical Dictionary for Regulatory Activities.
Select TRAEs are those with presumed immune-related

etiology that may be mitigated by early recognition and
potential management with immunosuppression and
for which multiple event terms may be used to describe
a single type. As in previous nivolumab reports, those
included here were endocrine, gastrointestinal, hepatic,
pulmonary, renal, and skin. Endpoints that involve corti-
costeroid use are reported for both corticosteroid use
(without other immunosuppressants) and for corticoste-
roid use including other immunosuppressants.

Since the approval of PD-1 inhibitors, ipilim-
umab is no longer a standard of care for the adjuvant
treatment of melanoma and therefore, nivolumab
treatment is the main focus of this study. However, coor-
dinating data for ipilimumab are included in the online
supplemental appendix.

Safety analysis

The initial 18-month minimum follow-up analysis for this
trial has been previously reported and included a final
safety analysis based on data up to 30 days after the last
dose."" ¥ This report presents the full safety analysis for
the entire period for which safety data were collected (100
days after the last dose, per protocol). Select TRAE data
collected during treatment and for up to 100 days from
the last dose were evaluated within the following discrete
time intervals: 0-3 months of treatment, >3-12 months
of treatment, and from the last dose (regardless of early
or per-protocol treatment discontinuation) to 100 days
after the last dose. First-occurrence and all-occurrence
(including repeat occurrences) select TRAEs were eval-
uated within these time intervals. Overall time to onset
and time to resolution of select TRAEs were analyzed for
events reported between first dose and 100 days after last
dose of study therapy.

Association between select TRAEs and RFS

A possible association between select TRAEs and RFS
was investigated using efficacy data with a minimum of
24 months of follow-up. All RFS associations were esti-
mated using Kaplan-Meier landmark analysis accounting
for guarantee-time bias'® within the first 3 months after
randomization. Comparisons were made between patients
with and without a select TRAE in the first 3 months, the
median time to onset for most select TRAEs. In addition,
a Cox model was used to evaluate the association between
the occurrence of select TRAEs (or not) and RFS, both
within treatment groups and comparing nivolumab to
ipilimumab. The model included a time-varying covariate
with a value of 0 before the AE onset and 1 after onset
and was adjusted for AJCC seventh edition disease stage
(stage IIIB, IIIC, IV, or other), sex, and age (<65 years
or =65 years). The model included the treatment indi-
cator and the product of the treatment indicator and the
time-varying select TRAE category indicator. HRs (and
95% ClIs) were estimated for the randomized treatment in
the presence and absence of select TRAEs. The p values
provided are descriptive.
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RESULTS

Patients

A total of 906 patients were randomized to either
nivolumab (n=453) or ipilimumab (n=453). Patient char-
acteristics were reported previously (online supplemental
appendix table A1)."" One patient who was random-
ized to the nivolumab group did not receive treatment.
Patients received a median of 24 doses (range: 1-26) of
nivolumab and 4 doses (range: 1-7) of ipilimumab. One
year of treatment was completed by 61% of nivolumab-
treated patients and 27% of ipilimumab-treated patients,
with the majority of treatment discontinuations due to
disease recurrence with nivolumab (121/177) and to
study drug toxicity with ipilimumab (208/331)."

Safety analysis

In the nivolumab group, first-occurrence, any-grade select
TRAESs from the first dose to 100 days after the last dose
were reported in 306 of 452 patients (67.7%; grade 1-2:
n=285 (63.1%); grade 3-4: n=21 (4.6%); online supple-
mental appendix table A2). Among all first-occurrence
select TRAEs with nivolumab, the most common were
diarrhea (24.8%), pruritus (23.5%) and rash (20.6%).
First-occurrence any-grade endocrine select TRAEs occur-
ring in 21% of nivolumab-treated patients included hypo-
thyroidism (11.3%), hyperthyroidism (8.0%), thyroiditis
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(2.0%), hypophysitis (1.8%), and adrenal insufficiency
(1.3%). Although not reported as immune related,
first-occurrence any-grade pneumonitis and diabetes
mellitus occurred in 1.3% and 0.4% of nivolumab-treated
patients, respectively, and first-occurrence any-grade
paresthesia, peripheral neuropathy, and axonal neurop-
athy (neurologic TRAESs of special interest) were reported
in 2.7%, 0.4%, and 0.2% of nivolumab-treated patients,
respectively.

First-occurrence select TRAEs with nivolumab were
reported in 48.0% of patients from 0 to 3 months of treat-
ment (online supplemental appendix table A3), 35.0%
of patients from >3 to 12 months of treatment (online
supplemental appendix table A4), and 11.9% of patients
from the last dose to 100 days after the last dose (online
supplemental appendix table Ab). First-occurrence select
TRAEs reported in at least 2% of nivolumab-treated
patients during any of the three time intervals evaluated
are depicted in figure 1. During the time period from 0
to 3 months of treatment, the most common of these first-
occurrence select TRAEs were pruritus at 15.5%, diarrhea
at 15.3%, rash at 11.7% and hyperthyroidism at 7.1%
(figure 1A; online supplemental appendix table A3).
During the time period from >3 to 12 months on treat-
ment, the most common first-occurrence select TRAEs
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Figure 1

Frequencies of first-occurrence select treatment-related adverse events reported in >2% of nivolumab-treated

patients during any time interval. (A) Any-grade occurring on treatment. (B) Any-grade events occurring from the last dose to
100 days after the last dose. (C) Grade 3-4 events, of those shown in panel A. (D) Grade 3-4 events, of those shown in panel

B. TRAEs were coded using the Medical Dictionary for Regulatory

Activities, V.20.0, and preferred terms may not be mutually

exclusive. ALT; alanine aminotransferase. AST, aspartate aminotransferase.
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were rash at 7.5%, diarrhea at 7.3%, pruritus at 7.3%, and
hypothyroidism at 5.3% (figure 1A; online supplemental
appendix table A4), and from the last dose to 100 days
after last dose, the most common was diarrhea at 2.2%
(figure 1B; online supplemental appendix table Ab).

Similar safety analyses for the three time periods
were also performed to evaluate the incidence of all-
occurrence select TRAEs (including repeat occurrences),
as well as with first occurrence and all-occurrence all-
inclusive TRAEs, with similar results obtained (data not
shown). In nivolumab-treated patients, 39.7% of all-
occurrence, all-iinclusive TRAEs (1079/2716) occurred
from 0 to 3 months of treatment, 46.1% (1252/2716)
occurred from >3 to 12 months of treatment, and 14.2%
(385/2716) occurred from the last dose to 100 days after
the last dose. Of the all-inclusive TRAEs with nivolumab,
39.9% (1084/2716) were considered select TRAEs and of
those, 40.4% (438/1084) occurred from 0 to 3 months
of treatment, 45.8% (496,/1084) from after 3 months to
12 months of treatment, and 13.8% (150/1084) from the
last dose to 100 days after the last dose. Discontinuation
due to all-inclusive TRAEs and select TRAESs occurred in
7.7% (35/452) and 5.1% (23/452) of patients, respec-
tively. All-occurrence endocrine TRAEs from first dose
to 100 days following last dose are presented in online
supplemental appendix table A6.
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Median time to onset of select TRAEs with nivolumab
was approximately 8 weeks for skin, gastrointestinal, and
endocrine AEs; 13 weeks for hepatic AEs; and 19 weeks for
pulmonary and renal AEs (figure 2A). Most select TRAEs
with nivolumab resolved within 6 months (figure 2B),
although the median time to resolution of endocrine
TRAEs was more than lyear. Endocrine AEs were not
considered resolved in 50.5% (53/105) of nivolumab-
treated patients.

Corticosteroids (and not other immunosuppres-
sant agents) were administered to 31.0% (140/452) of
nivolumab-treated patients for the management of select
TRAEs. The median duration (range) of corticosteroid
use was 1.8 months (0-18.0) and corticosteroids or other
immunosuppressant agents were administered to 45.4%
(205/452) of nivolumab-treated patients. The median
duration (range) of use of corticosteroids or other immu-
nosuppressant agents was 3.7 months (0-21.3).

Safety and efficacy association

In Kaplan-Meier 3-month landmark analyses, there was
no clear association between the occurrence of a select
TRAE in the first 3 months of nivolumab treatment and
RFS (figure 3). In similar landmark analyses evaluating
RFS in patients with and without select TRAEs, no clear
association was observed between RFS and select skin
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Figure 2 Time to onset (A) and time to resolution (B) of any grade select treatment-related adverse events from first dose of
nivolumab to 100 days after the last dose; time to onset (C) and time to resolution (D) of grade 3-4 select treatment-related
adverse events from first dose of nivolumab to 100 days after the last dose. *Numbers of patients with onset of an adverse
event. TNumbers of patients whose adverse event resolved out of the numbers of patients with onset of an adverse event. Gl,

gastrointestinal; NR, not reached.
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Figure 3 Three-month landmark analysis of RFS in nivolumab-treated patients with and without early select TRAEs. NIVO,
nivolumab; NR, not reached; RFS, recurrence-free survival; TRAE, treatment-related adverse event.

TRAES, select gastrointestinal TRAEs, the use of cortico-
steroids as the sole type of immunosuppressant agent, or
the use of immunosuppressants such as corticosteroids or
other agents (online supplemental appendix figure A2).
Patients treated with nivolumab and with corticosteroid
use had a slight numerical decrease in RFS versus those
without corticosteroid use, but because of the very small
number of patients available in the former group, inter-
pretation of these data is very limited. Results of addi-
tional landmark analyses of clinical interest (ie, those
evaluating the association between RFS and the occur-
rence of vitiligo, discontinuation of study treatment for
any reason, or discontinuation of study treatment due
to study drug toxicity) were inconclusive because one or
both of the treatment subgroups contained 10 or fewer
patients (data not shown). In a cox model analysis, the
occurrence of a select TRAE reported between first study
dose and 100 days after last study dose was not associated
with RFS in patients treated with nivolumab (table 1).
HR for RFS in patients without a select TRAE compared
with patients with a select TRAE was 0.97 (95% CI:
0.70 to 1.34; p=0.858), with similar results in skin and
gastrointestinal select TRAEs, and select TRAEs with or

without the use of corticosteroids or immune suppres-
sants use. In addition, compared with the ipilimumab
arm, the reduction in the hazard of recurrence or death
was not significant (p=0.1400) in patients treated with
nivolumab with or without the onset of select TRAEs
(table 2).

Coordinating analyses were performed for ipilimumab.
As expected, treatment with ipilimumab led to greater
toxicity than nivolumab (online supplemental appendix
figure A3, tables A7-A11). In ipilimumab-treated patients,
median time to both onset of select TRAEs and resolu-
tion of most select TRAEs was less than 12 weeks (online
supplemental appendix figure A4). There was no clear
association between RFS and a select TRAE occurring in
the first 3 months of ipilimumab treatment (online supple-
mental appendix figure A5), or with the various other
select TRAE categories analyzed (online supplemental
appendix figure A6). Moreover, as with nivolumab treat-
ment, the presence or absence of select TRAEs reported
between first study dose and 100 days after last study dose
(time-varying covariate) was not associated with RFS in
the ipilimumab group (HR: 0.62; 95% CI: 0.41 to 0.96;
p=0.0301 (to account for multiple comparisons, p<0.01

Table 1 Nivolumab treatment effect in the absence compared with the presence of select treatment-related adverse events
Select TRAE type Nivolumab RFS HR (95% CI)* P valuet

Any select TRAE 0.97 (0.70 to 1.34) 0.8583

Skin select TRAEs 1.27 (0.91 to 1.76) 0.1577
Gastrointestinal select TRAEs 0.89 (0.62 to 1.28) 0.5355

Select TRAEs with corticosteroid or immunosuppressant use 0.76 (0.52 to 1.09) 0.1319

Select TRAEs without corticosteroid or immunosuppressant use 1.06 (0.77 to 1.46) 0.7063

*Cox model was used which included a time-varying indicator for select TRAEs; Cox model was adjusted for AJCC-7 stage provided at

randomization, sex, and age; HR is absence over presence of TRAEs.

TP value is calculated for the time-varying indicator for select TRAEs. Due to multiple hypothesis testing, the Bonferroni-adjusted

significant p value for each test is 0.01.

RFS, recurrence-free survival; TRAE, treatment-related adverse event.
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Table 2 Treatment effect of nivolumab compared with ipilimumab in the presence and absence of select TRAEs

Select TRAE status and treatment arm RFS HR (95% CI)* P valuet
Select TRAE
Ipilimumab 1
Without/before select TRAE 0.96 (0.61 to 1.51) 0.1400
After select TRAE 0.65 (0.51 to 0.83)
Skin select TRAEs
Ipilimumab 1
Without/before skin select TRAEs 0.81 (0.62 to 1.08) 0.0716
After skin select TRAEs 0.55 (0.41 t0 0.76)
Gastrointestinal select TRAEs
Ipilimumab 1
Without/before gastrointestinal select TRAEs 0.62 (0.49 to 0.80) 0.2451
After gastrointestinal select TRAEs 0.81 (0.56 to 1.19)
Select TRAEs with corticosteroid or immunosuppressant use
Ipilimumab 1
Without/before select TRAEs with corticosteroid or immunosuppressant use 0.62 (0.47 to 0.82) 0.1412
After select TRAEs with corticosteroid or immunosuppressant use 0.87 (0.61 to 1.24)
Select TRAEs without corticosteroid or immunosuppressant use
Ipilimumab 1
Without/before select TRAEs without corticosteroid or immunosuppressant use 0.96 (0.67 to 1.39) 0.0392

After select TRAEs without corticosteroid or immunosuppressant use

0.60 (0.47 t0 0.78)

*Cox model was used which included treatment indicator, a time-varying indicator for select TRAEs and the interaction term between the
variables; Cox model was adjusted for AJCC-7 stage provided at randomization, sex, and age; HR is nivolumab over ipilimumab.

1P value is calculated for the test of an HR difference in the presence and absence of TRAEs (ie, the difference between the 2 HRs). Due
to multiple hypothesis testing, the Bonferroni-adjusted significant p value for each test is 0.01.

HR, hazard ratio; RFS, recurrence-free survival; TRAE, treatment-related adverse event.

is considered significant, although, descriptive); online
supplemental appendix table A12).

DISCUSSION

Results of this safety analysis of adjuvant nivolumab or
ipilimumab in patients with resected stage IIIB/IIIC
or stage IV melanoma in the CheckMate 238 trial were
consistent with the established safety profiles of these
agents in more advanced settings. This analysis revealed
that most first-occurrence select TRAEs with nivolumab
took place early during treatment and that an association
between the development of early TRAEs with nivolumab
and RFS was not evident when the data were analyzed by
two different statistical techniques.

Select TRAEs with adjuvant nivolumab and the timing
of their first occurrence were consistent with the estab-
lished safety profile of nivolumab monotherapy.'® Overall,
67.7% of patients had a first-occurrence select TRAE. In
the discrete time periods analyzed here, 48.0% of patients
reported a first-occurrence select TRAEs within the first
3 months of treatment. During this period, the most
common first-occurrence, select TRAEs with nivolumab
were pruritus (15.5%), diarrhea (15.3%), rash (11.7%),
and hyperthyroidism (7.1%). These results were generally

consistent with those of a pooled analysis of nivolumab
in patients with advanced melanoma from four studies,
in which the most common any-grade all-inclusive
TRAEs were fatigue (24.8%), pruritus (17.2%), diarrhea
(12.7%), and rash (12.7%)."° Considering total events,
approximately 40% of all-occurrence (including repeat
occurrences) all-inclusive TRAEs and of all-occurrence
select TRAEs were reported within the first 3 months of
treatment.

As a class, immune checkpoint inhibitors are asso-
ciated with select (ie, immune-related) AFEs.” 7 In this
analysis, most select TRAEs with nivolumab occurred
within approximately 3 months of treatment initiation
and generally resolved within 6 months of occurrence.
However, the median time to resolution of endocrine
select TRAEs was more than lyear, likely because some
(eg, thyroid-related AEs)—even though medically
controlled—may not have been considered resolved
(even if asymptomatic) if patients continued to require
medical treatment (eg, hormone replacement therapy).
These results confirmed that select TRAEs with adju-
vant nivolumab are manageable using established safety
guidelines, as demonstrated in the advanced/metastatic
melanoma setting.'”
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Results of some analyses have suggested an associa-
tion between TRAEs and response to immune check-
point inhibitors in patients with advanced or metastatic
melanoma, although the evidence has been contradic-
tory.'® "**! In the pooled safety analysis with nivolumab
for metastatic melanoma, objective response rate (ORR)
was significantly higher in patients who experienced
select TRAEs than in those who did not, but no associa-
tion was noted between occurrence of select TRAEs and
progression-free survival using a landmark approach.'® In
a pooled analysis of two phase I studies in patients with
advanced melanoma treated with nivolumab, OS was
significantly longer in patients who experienced rash or
vitiligo than in those who did not in a 12-week landmark
analysis, although an association was not observed for
the other select TRAEs evaluated.'® In an observational
study in patients with metastatic melanoma treated with
pembrolizumab, ORR was significantly higher in patients
with vitiligo than in those without this AE, but there was
no association between vitiligo and OS in landmark anal-
yses." In an expanded access program with pembroli-
zumab in advanced melanoma, there was no significant
difference in ORR between patients who experienced
select TRAEs and those who did not.*” Also in advanced
melanoma, disease control and OS was not statistically
associated with immune-related AEs in patients treated
with ipilimumab 10mg/kg in an analysis of three phase
IT trials.”’ These contradictory findings underscore the
need for more extensive research to identify novel biolog-
ical markers to predict checkpoint inhibitorrelated
toxicity and response to therapy in patients with mela-
noma presenting with early or late-stage disease.

The results of the Kaplan-Meier 3-month landmark
analyses of CheckMate 238 suggested that there was no
clear association between RFS and select TRAEs occur-
ring in the first 3 months of nivolumab or ipilimumab
treatment. These results contrast with those of a time-
varying covariate analysis from the KEYNOTE-054 trial
in patients with high-risk stage III melanoma treated
with adjuvant pembrolizumab or placebo.” In that anal-
ysis, the occurrence of an any-grade select TRAE with
pembrolizumab was associated with a longer RFS (HR:
0.61;95% CI: 0.39 to 0.95; p=0.0‘;’>).22 In contrast, a similar
analysis conducted here with CheckMate 238 data found
no relationship for nivolumab treatment between the
occurrence of select TRAEs at any time and RFS (HR:
0.97; 95% CI: 0.70 to 1.34; p=0.8583). Although Check-
Mate 238 and KEYNOTE-054 enrolled largely overlap-
ping patient populations, the different outcomes noted
between the two posthoc analyses cannot be easily
explained and may be partially related to unaccounted
inherent differences in baseline patient characteris-
tics. Lastly, the list of specific AEs included in the select
TRAEs evaluated in CheckMate 238 differed slightly from
the immune-related AEs evaluated in KEYNOTE-054,
which included endocrine AEs, pneumonitis/interstitial
lung disease, sarcoidosis, vitiligo, severe skin reaction,
colitis, pancreatitis, hepatitis, nephritis, uveitis, myositis,

or myocarditis.”* The potentially different definition used
in CheckMate 238 may have partially contributed to the
difference noted in the results.

Findings from this safety analysis of adjuvant nivolumab
and ipilimumab in patients with resected stage IIIB-C
or stage IV melanoma from the CheckMate 238 trial
are consistent with the established safety profile of each
agent. In the discrete time intervals evaluated, 40% of
first-occurrence select TRAEs with nivolumab occurred
within the first 3 months of treatment. Most select TRAEs
with nivolumab resolved within 6 months of onset.
There was no association between treatmentrelated
select AEs and RFS, suggesting that the development of
such immune-mediated events may not be predictive of
efficacy. Limitations of this analysis included the retro-
spective nature and the lack of powering for these retro-
spective landmark and time-varying Cox model analyses.
Specifically for the Kaplan-Meier analyses, adjustments
required to reduce lead-time bias necessarily resulted in
the removal of some patients. Overall, these findings add
to the understanding of the benefit-risk profile of adju-
vant nivolumab in patients with resected high-risk mela-
noma and may ultimately help in guiding clinicians and
patients to recognize and monitor select TRAEs in this
setting.
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Table A1. Baseline characteristics of randomized patients'?

Nivolumab Ipilimumab

Characteristic (n = 453)* (n = 453)
Sex, n (%)

Male 258 (57.0) 269 (59.4)

Female 195 (43.0) 184 (40.6)
Median age, y (range) 56 (19-83) 54 (18-86)
ECOG PS, n (%)

0 413 (91.2) 405 (89.4)

1 40 (8.8) 48 (10.6)
Disease stage at study entry, n (%)

B 163 (36.0) 148 (32.7)

1]{e; 204 (45.0) 218 (48.1)

v 82 (18.1) 87 (19.2)

Other or not reported 4 (1.0)t 0

Type of lymph node involvement, stage Il
disease, n/N (%)

Microscopic

125/369 (33.9)

134/366 (36.6)

Macroscopic

219/369 (59.3)

214/366 (58.5)

Not reported

25/369 (6.8)

18/366 (4.9)

Tumor ulceration, stage Il disease, n/N (%)

Yes

153/369 (41.5)

135/366 (36.9)

No

201/369 (54.5)

216/366 (59.0)

Not reported

15/369 (4.1)

15/366 (4.1)

Metastasis status, stage IV disease, n/N (%)

M1a

50/82 (61.0)

51/87 (58.6)

M1b 12/82 (14.6) 15/87 (17.2)

M1ic 20/82 (24.4) 21/87 (24.1)
PD-L1 expression, n (%)

<5% 275 (60.7) 286 (63.1)

> 5% 152 (33.6) 154 (34.0)

Could not be determined or not reported 26 (5.7) 13 (2.9)
BRAF status, n (%)

Mutation 187 (41.3) 194 (42.8)

No mutation 197 (43.5) 214 (47.2)

Not reported 69 (15.2) 45 (9.9)
LDH status, n (%)

LDH < ULN 413 (91.2) 411 (90.7)

LDH > ULN 32 (7.1) 7 (8.2)

Not reported 8 (1.8) (1 1)
Melanoma subtype, n (%)

Cutaneous 388 (85.7) 378 (83.4)

Mucosal 16 (3.5) 13 (2.9)
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Nivolumab Ipilimumab
Characteristic (n = 453)* (n = 453)
Acral 16 (3.5) 17 (3.8)
Other 33 (7.3)t 45 (9.9)§

ECOG PS, Eastern Cooperative Oncology Group performance status; LDH, lactate
dehydrogenase; PD-L1, programmed death ligand 1; ULN, upper limit of normal.

*One patient who was randomized to the nivolumab group did not receive treatment.

1Stage IlIA disease (n = 2) or not reported (n = 2).

FUnknown (n = 16), nodular (n = 8), lymph node (n = 3), and amelanotic, hilar mass, left chest
wall, pleomorphic metastasis, renal, and superficial spreading (n = 1 each); no ocular/uveal
melanoma.

§Unknown (n = 30), lymph node (n = 4), nodular (n = 3), and left ovarian and fallopian, lung,
malignant, nail, right parietal scalp, subungual, visceral, and ulcerated (n = 1 each); no
ocular/uveal melanoma.
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Table A2. First-occurrence select TRAEs in 22% of nivolumab-treated patients from first dose to
100 days following last dose

Nivolumab
(I’I = 452)
Any Grade
Event* grade 3or4
Any first-occurrence select TRAE 306 (67.7) 21 (4.6)
Diarrhea 112 (24.8) 2(0.4)
Pruritus 106 (23.5) 0
Rash 93 (20.6) 0
Hypothyroidism 51 (11.3) 1(0.2)
Hyperthyroidism 36 (8.0) 1(0.2)
ALT increased 30 (6.6) 2(0.4)
AST increased 28 (6.2) 2 (0.4)
Rash maculo-papular 25 (5.5) 0
Erythema 20 (4.4) 0
Vitiligo 20 (4.4) 0
Colitis 12 (2.7) 4 (0.9)
Eczema 11 (2.4) 0
Rash pruritic 11 (2.4) 0
Blood TSH increased 9 (2.0) 1(0.2)
Infusion related reaction 9 (2.0) 0
Pruritus generalized 9 (2.0) 0
Thyroiditis 9 (2.0) 0

ALT, alanine aminotransferase; AST, aspartate aminotransferase; TRAE, treatment-related
adverse event; TSH, thyroid-stimulating hormone.

NOTE: Data provided as No. (%).

*TRAEs were coded using the Medical Dictionary for Regulatory Activities (MedDRA) Version
20.0, and Preferred Terms may not be mutually exclusive.
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Table A3. First-occurrence select TRAEs from 0—-3 months in = 2% of nivolumab-treated
patients in any timeframe evaluated*

Nivolumab
(n = 452)
Any Grade
Eventt grade 3or4d
Any first-occurrence select TRAE 217 (48.0) 2 (0.4)
Pruritus 70 (15.5) 0
Diarrhea 69 (15.3) 0
Rash 53 (11.7) 0
Hyperthyroidism 32 (7.1) 0
Hypothyroidism 24 (5.3) 0
ALT increased 14 (3.1) 1(0.2)
AST increased 13 (2.9) 1(0.2)
Rash maculo-papular 13 (2.9) 0
Infusion related reaction 9 (2.0) 0
Erythema 7 (1.5) 0
Vitiligo 4 (0.9) 0
Eczema 1(0.2) 0

ALT, alanine aminotransferase; AST, aspartate aminotransferase; TRAE, treatment-related
adverse event.

NOTE: Data provided as No. (%).

*Select TRAE data collected during treatment and for up to 100 days from the last dose were
evaluated within discrete time intervals: 0—3 months of treatment, >3—-12 months of treatment,
and from the last dose (regardless of early or per-protocol treatment discontinuation) to 100
days after the last dose.

1TRAEs were coded using the Medical Dictionary for Regulatory Activities (MedDRA) Version
20.0, and Preferred Terms may not be mutually exclusive.
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Table A4. First-occurrence select TRAEs from >3—12 months in 22% of nivolumab-treated
patients in any timeframe evaluated*

Nivolumab
(n = 452)

Any Grade

Eventt grade 3or4

Any first-occurrence select TRAE 158 (35.0) 4 (0.9)
Rash 34 (7.5) 0
Diarrhea 33 (7.3) 0
Pruritus 33 (7.3) 0

Hypothyroidism 24 (5.3) 1(0.2)
Vitiligo 14 (3.1) 0
Erythema 13 (2.9) 0
Rash maculo-papular 10 (2.2) 0
ALT increased 9 (2.0) 0
AST increased 9 (2.0 0
Eczema 9 (2.0) 0
Hyperthyroidism 3 (0.7) 0
Infusion related reaction 0 0

ALT, alanine aminotransferase; AST, aspartate aminotransferase; TRAE, treatment-related
adverse event.

NOTE: Data provided as No. (%).

*Select TRAE data collected during treatment and for up to 100 days from the last dose were
evaluated within discrete time intervals: 0—3 months of treatment, >3—-12 months of treatment,
and from the last dose (regardless of early or per-protocol treatment discontinuation) to 100
days after the last dose.

1TRAEs were coded using the Medical Dictionary for Regulatory Activities (MedDRA) Version
20.0, and Preferred Terms may not be mutually exclusive.
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Table A5. First-occurrence select TRAEs from last dose to 100 days after last dose in 22% of
nivolumab-treated patients in any timeframe evaluated*

Nivolumab
(n = 452)
Any Grade
Eventt grade 3or4
Any first-occurrence select TRAE 54 (11.9) 15 (3.3)
Diarrhea 10 (2.2) 2 (0.4)
ALT increased 7 (1.5) 1(0.2)
AST increased 6 (1.3) 1(0.2)
Rash 6 (1.3) 0
Hypothyroidism 3(0.7) 0
Pruritus 3 (0.7) 0
Rash maculo-papular 2(0.4) 0
Vitiligo 2(0.4) 0
Eczema 1(0.2) 0
Hyperthyroidism 1(0.2) 1(0.2)
Erythema 0 0
Infusion related reaction Not listed Not listed

ALT, alanine aminotransferase; AST, aspartate aminotransferase; TRAE, treatment-related
adverse event.

NOTE: Data provided as No. (%).

*Select TRAE data collected during treatment and for up to 100 days from the last dose were
evaluated within discrete time intervals: 0—3 months of treatment, >3—-12 months of treatment,
and from the last dose (regardless of early or per-protocol treatment discontinuation) to 100
days after the last dose.

1TRAEs were coded using the Medical Dictionary for Regulatory Activities (MedDRA) Version
20.0, and Preferred Terms may not be mutually exclusive.
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Table A6. All-occurrence endocrine TRAEs in nivolumab-treated patients from first dose to 100
days following last dose

Nivolumab
(n = 452)
Any Grade
Event* grade 3or4
Any endocrine TRAE 91 (20.1) 7 (1.5)
Hypothyroidism 51 (11.3) 1(0.2)
Hyperthyroidism 36 (8.0) 1(0.2)
Thyroiditis 9 (2.0) 0
Hypophysitis 8 (1.8) 2(0.4)
Adrenal insufficiency 6 (1.3) 1(0.2)
Diabetes insipidus 2(0.4) 0
Diabetes mellitus 2 (0.4) 0
Acute adrenocortical insufficiency 1(0.2) 1(0.2)
Adrenocorticotropic hormone deficiency 1(0.2) 0
Autoimmune hypothyroidism 1(0.2) 0
Autoimmune thyroiditis 1(0.2) 0
Basedow’s diseaset 1(0.2) 0
Cortisol deficiency 1(0.2) 1(0.2)
Glucocorticoid deficiency 1(0.2) 1(0.2)
Lymphocytic hypophysitis 1(0.2) 0
Primary hyperthyroidism 1(0.2) 0
Thyroid disorder 1(0.2) 0

TRAE, treatment-related adverse event.

NOTE: Data provided as No. (%).

*TRAEs were coded using the Medical Dictionary for Regulatory Activities (MedDRA) Version
20.0, and Preferred Terms may not be mutually exclusive.

TAlso known as Grave’s disease, an autoimmune disorder that leads to overactivity of the
thyroid gland.
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Table A7. First-occurrence select TRAEs in 22% of ipilimumab-treated patients from first dose
to 100 days following last dose

Ipilimumab
(n = 453)
Any Grade
Event* grade 3or4
Any first-occurrence select TRAE 401 (88.5) 146 (32.2)

Diarrhea 213 (47.0) 15 (3.3)
Pruritus 153 (33.8) 2(0.4)
Rash 138 (30.5) 9 (2.0)
ALT increased 73 (16.1) 20 (4.4)
AST increased 64 (14.1) 15 (3.3)
Colitis 55 (12.1) 38 (8.4)
Hypophysitis 52 (11.5) 13 (2.9)
Rash maculo-papular 50 (11.0) 7 (1.5)
Hypothyroidism 33 (7.3) 2(0.4)
Hyperthyroidism 21 (4.6) 2(0.4)
Blood alkaline phosphatase increased 19 (4.2) 2(0.4)
Adrenal insufficiency 18 (4.0) 6 (1.3)
Gamma-glutamyltransferase increased 18 (4.0) 5(1.1)

Erythema 17 (3.8) 0
Pneumonitis 14 (3.1) 4 (0.9)
Transaminases increased 13 (2.9) 7 (1.5)
Hepatitis 12 (2.6) 9 (2.0

Rash papular 10 (2.2) 0

Rash pruritic 10 (2.2) 0

Vitiligo 10 (2.2) 0

Blood TSH decreased 9 (2.0) 0

ALT, alanine aminotransferase; AST, aspartate aminotransferase; TRAE, treatment-related
adverse event.

NOTE: Data provided as No. (%).

*TRAEs were coded using the Medical Dictionary for Regulatory Activities (MedDRA) Version
20.0, and Preferred Terms may not be mutually exclusive.
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Table A8. First-occurrence select TRAEs from 0-3 months in 22% of ipilimumab-treated
patients in any timeframe evaluated*

Ipilimumab
(n = 453)
Any Grade
Eventt grade 3or4
Any first-occurrence select TRAE 315 (69.5) 29 (6.4)
Diarrhea 138 (30.5) 4 (0.9)
Pruritus 128 (28.3) 2(0.4)
Rash 107 (23.6) 8 (1.8)
Rash maculo-papular 43 (9.5) 5(1.1)
ALT increased 30 (6.6) 2 (0.4)
AST increased 26 (5.7) 2 (0.4)
Hypothyroidism 20 (4.4) 1(0.2)
Hypophysitis 15 (3.3) 1(0.2)
Erythema 12 (2.6) 0
Hyperthyroidism 10 (2.2) 1(0.2)
Colitis 7 (1.5) 1(0.2)
Blood alkaline phosphatase 5(1.1) 0
increased
Pneumonitis 4 (0.9) 0
Adrenal insufficiency 1(0.2) 0
Hepatitis 1(0.2) 0

ALT, alanine aminotransferase; AST, aspartate aminotransferase; TRAE, treatment-related
adverse event.

NOTE: Data provided as No. (%).

*Select TRAE data collected during treatment and for up to 100 days from the last dose were
evaluated within discrete time intervals: 0—3 months of treatment, >3—-12 months of treatment,
and from the last dose (regardless of early or per-protocol treatment discontinuation) to 100
days after the last dose.

1TRAEs were coded using the Medical Dictionary for Regulatory Activities (MedDRA) Version
20.0, and Preferred Terms may not be mutually exclusive.
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Table A9. First-occurrence select TRAEs from >3—12 months in 22% of ipilimumab-treated
patients in any timeframe evaluated*

Ipilimumab
(n = 453)
Any Grade
Eventt grade 3or4
Any first-occurrence select TRAE 78 (17.2) 7 (1.5)
Pruritus 20 (4.4) 0
Rash 18 (4.0) 0
Diarrhea 16 (3.5) 0
AST increased 8 (1.8) 1(0.2)
ALT increased 6 (1.3) 1(0.2)
Rash maculo-papular 6 (1.3) 2(0.4)
Hypophysitis 5(1.1) 0
Adrenal insufficiency 4 (0.9) 1(0.2)
Erythema 4 (0.9) 0
Hyperthyroidism 3 (0.7) 0
Hypothyroidism 3 (0.7) 0
Hepatitis 1(0.2) 0
Blood alkaline phosphatase 0 0
increased
Pneumonitis 0 0
Colitis 0 0

ALT, alanine aminotransferase; AST, aspartate aminotransferase; TRAE, treatment-related
adverse event.

NOTE: Data provided as No. (%).

*Select TRAE data collected during treatment and for up to 100 days from the last dose were
evaluated within discrete time intervals: 0—3 months of treatment, >3—-12 months of treatment,
and from the last dose (regardless of early or per-protocol treatment discontinuation) to 100
days after the last dose.

1TRAEs were coded using the Medical Dictionary for Regulatory Activities (MedDRA) Version
20.0, and Preferred Terms may not be mutually exclusive.
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Table A10. First-occurrence select TRAEs from last dose to 100 days after last dose in 22% of
ipilimumab-treated patients in any timeframe evaluated*

Ipilimumab
(n = 453)
Any Grade
Eventt grade 3or4d
Any first-occurrence select TRAE 190 (41.9) 120 (26.5)
Diarrhea 59 (13.0) 11 (2.4)
Colitis 48 (10.6) 37 (8.2)
ALT increased 37 (8.2) 17 (3.8)
Hypophysitis 32 (7.1) 12 (2.6)
AST increased 30 (6.6) 12 (2.6)
Blood alkaline phosphatase 14 (3.1) 2(0.4)
increased
Adrenal insufficiency 13 (2.9) 5(1.1)
Rash 13 (2.9) 1(0.2)
Hepatitis 10 (2.2) 9 (2.0)
Hypothyroidism 10 (2.2) 1(0.2)
Pneumonitis 10 (2.2) 4 (0.9)
Hyperthyroidism 8 (1.8) 1(0.2)
Pruritus 5(1.1) 0
Erythema 1(0.2) 0
Rash maculo-papular 1(0.2) 0

ALT, alanine aminotransferase; AST, aspartate aminotransferase; TRAE, treatment-related

adverse event.
NOTE: Data provided as No. (%).

*Select TRAE data collected during treatment and for up to 100 days from the last dose were
evaluated within discrete time intervals: 0—3 months of treatment, >3—-12 months of treatment,
and from the last dose (regardless of early or per-protocol treatment discontinuation) to 100

days after the last dose.

1TRAEs were coded using the Medical Dictionary for Regulatory Activities (MedDRA) Version
20.0, and Preferred Terms may not be mutually exclusive.
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Table A11. All-occurrence endocrine TRAEs in ipilimumab-treated patients from first dose to
100 days following last dose

Ipilimumab
(n = 453)
Any Grade
Event* grade 3or4
Any endocrine TRAE 104 (23.0) 27 (6.0)
Hypophysitis 52 (11.5) 14 (3.1)
Hypothyroidism 33 (7.3) 2 (0.4)
Hyperthyroidism 21 (4.6) 2(0.4)
Adrenal insufficiency 18 (4.0) 6 (1.3)
Thyroiditis 8(1.8) 1(0.2)
Lymphocytic hypophysitis 7 (1.5) 4 (0.9)
Hypopituitarism 6 (1.3) 0
Adrenal suppression 1(0.2) 1(0.2)
Diabetes insipidus 1(0.2) 0
Diabetes mellitus 1(0.2) 0
Glucocorticoid deficiency 1(0.2) 0
Hypogonadism 1(0.2) 0
Secondary hypogonadism 1(0.2) 0
Secondary hypothyroidism 1(0.2) 0
Thyroid disorder 1(0.2) 0

TRAE, treatment-related adverse event.

NOTE: Data provided as No. (%).

*TRAEs were coded using the Medical Dictionary for Regulatory Activities (MedDRA) Version
20.0, and Preferred Terms may not be mutually exclusive.
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Table A12. Ipilimumab treatment effect in the absence compared to the presence of select

treatment-related adverse events

Ipilimumab RFS ¢]
Select TRAE type HR (95% CI)? value®
Any select TRAE 0.62 (0.41-0.96) | 0.0301
Skin select TRAEs 0.84 (0.64-1.11) | 0.2238
Gastrointestinal select TRAEs 1.17 (0.89-1.53) | 0.2756
Select TRAEs with corticosteroid or immunosuppressant use 1.06 (0.80-1.41) | 0.6667
Select TRAEs without corticosteroid or immunosuppressant use | 0.63 (0.45-0.89) | 0.0081

RFS, recurrence-free survival; TRAE, treatment-related adverse event.

#Cox model was used which included a time-varying indicator for select TRAEs; Cox model was
adjusted for AJCC-7 stage provided at randomization, sex, and age; HR is absence over
presence of TRAEs.

®p value is calculated for the time-varying indicator for select TRAEs. Due to multiple hypothesis
testing, the Bonferroni-adjusted significant p value for each test is 0.01.
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Figure A1. Trial design.
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death ligand 1; PS, performance status; Q2W, every 2 weeks; Q3W, every 3 weeks; Q12W, every 12 weeks RFS, recurrence-free
survival.
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Figure A2. Three-month landmark analysis of RFS in patients treated with nivolumab with and without select skin TRAEs in the first
3 months of treatment (A), with and without select gastrointestinal TRAEs in the first 3 months (B), who did and did not use
corticosteroids as the sole type of immunosuppressant agent in the first 3 months (C), and who did and did not immunosuppressants
such as corticosteroids or other agents in the first 3 months (D). Cl, confidence interval; NIVO, nivolumab; NR, not reached; RFS,
recurrence-free survival; TRAE, treatment-related adverse event.
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Figure A3. Frequencies of first-occurrence select treatment-related adverse events reported in =2 2% of ipilimumab-treated patients
during any time interval. (A) Any-grade adverse events occurring on treatment in 22% of ipilimumab-treated patients. (B) Any-grade
adverse events occurring from the last dose to 100 days after the last dose in 22% of ipilimumab-treated patients. (C) Grade 3—4
adverse events, of those shown in panel A. (D) Grade 3—4 adverse events, of those shown in panel B.
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Figure A4. Time to onset (A) and time to resolution (B) of any-grade select treatment-related adverse events from first dose of
ipilimumab to 100 days after the last dose; time to onset (C) and time to resolution (D) of grade 3—4 select treatment-related adverse
events from first dose of ipilimumab to 100 days after the last dose. *Shown are numbers of patients with onset of an adverse event.
TShown are numbers of patients whose adverse event resolved out of numbers of patients with onset of an adverse event. Cl,
confidence interval; Gl, gastrointestinal; NR, not reached.
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Figure A5. Three-month landmark analysis of RFS in patients treated with ipilimumab with and without select TRAEs in the first 3
months of treatment. Cl, confidence interval; IPI, ipilimumab; NR, not reached; RFS, recurrence-free survival; TRAE, treatment-

related adverse event
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Figure A6. Three-month landmark analysis of RFS in patients treated with ipilimumab with and without select skin TRAEs in the first
3 months of treatment (A), with and without select gastrointestinal TRAEs in the first 3 months (B), who did and did not use
corticosteroids as the sole type of immunosuppressant agent in the first 3 months (C), and who did and did not use
immunosuppressants such as corticosteroids or other agents in the first 3 months (D). Cl, confidence interval; IPI, ipilimumab; NR,
not reached; RFS, recurrence-free survival; TRAE, treatment-related adverse event.
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