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ABSTRACT

Background Treatment-free survival (TFS) characterizes
disease control after discontinuation of immune
checkpoint inhibitors (ICls) until subsequent therapy or
death. We previously evaluated TFS in a pooled analysis
of the CheckMate 067 and CheckMate 069 trials of the
IClIs nivolumab and ipilimumab, alone or in combination,
in patients with advanced melanoma after minimum
follow-up of 36 months. This analysis investigated TFS
differences between treatments in CheckMate 067 after
a minimum follow-up of 60 months, and their relation to
overall survival (0S) differences.

Methods Data were from 937 patients who initiated
treatment (nivolumab plus ipilimumab, nivolumab, or
ipilimumab) in CheckMate 067 (NCT01844505). TFS

was defined as the area between the Kaplan-Meier
curves for time to protocol therapy cessation and time

to subsequent systemic therapy initiation or death, each
measured from randomization. TFS was partitioned as
time with and without toxicity. Toxicity included persistent
and late-onset grade >2 select treatment-related adverse
events (ie, those of potential immunologic etiology). The
area between Kaplan-Meier curves was estimated by

the difference in 60-month restricted-mean times of the
endpoints. Between-group differences were estimated
with bootstrapped 95% Cls.

Results At 60 months from randomization, 39%, 24%,
and 11% of patients assigned to treatment with nivolumab
plus ipilimumab, nivolumab, and ipilimumab, respectively,
had survived and were treatment-free. The 60-month
mean TFS was approximately twice as long with the
combination (19.7 months) than with nivolumab (9.9
months; absolute difference, 9.8 (95% Cl 6.7 to 12.8))

or ipilimumab (11.9 months; absolute difference, 7.8
(95% Cl 4.6 to 11.0)). In the respective groups, mean TFS
represented 33% (8% with and 25% without toxicity), 17%
(2% and 14%), and 20% (3% and 17%) of the 60-month
period. Compared with 36-month estimates, mean TFS
over the 60-month period represented slightly greater
percentages of time in the nivolumab-containing regimen
groups and a lesser percentage in the ipilimumab group.
TFS differences between the combination and either
monotherapy increased with longer follow-up.

Conclusions Along with improved long-term 0S with

the nivolumab-containing regimens versus ipilimumab,
TFS without toxicity was sustained with nivolumab plus
ipilimumab versus either monotherapy, demonstrating
larger between-group differences with extended follow-up.

INTRODUCTION

Immune checkpoint inhibitors (ICIs) are
recommended firstline treatments for
advanced melamoma,1 and their benefits
are typified by unique patterns of anti-
tumor response.” For instance, patients with
advanced melanoma who discontinue ICls
may experience periods of remission or
durable disease control without the need for
subsequent systemic therapy. Consequently,
the classical clinical trial endpoints of overall
survival (OS) and progression-free survival
(PFS) may not optimally capture all treatment
benefits with ICIs. To better characterize
periods in which patients are off ICI treat-
ment, we proposed treatmentfree survival
(TFS) as a novel outcome measure, defined
by the time between cessation of first-line ICI
therapy and subsequent systemic anticancer
therapy initiation or death.” To include all
patients from the initiation of therapy, TFS
was estimated by using the area between two
Kaplan-Meier curves for conventional time-to-
event endpoints, each defined from random-
ization: time to ICI protocol therapy cessation
and time to subsequent systemic anticancer
therapy initiation or death. The resulting
quantity is an estimated mean duration over
a fixed period of time (ie, a restricted-mean
time). Because adverse events (AEs) with ICIs
may persist beyond or emerge after treat-
ment discontinuation, TFS was subdivided
into times with and without toxicity.” Evalu-
ation of TFS is part of an integrated analysis
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inspired by the Quality-adjusted Time Without Symptoms
or Toxicity approach®® that comprehensively describes
how patients spend survival time, which is prolonged with
the use of ICIs.

We initially reported TFS and other survival states for
patients with advanced melanoma who were treated
with the ICIs nivolumab (an antiprogrammed death-1
antibody) and ipilimumab (an anticytotoxic T lympho-
cyte antigen-4 antibody) alone or in combination, using
pooled data from the phase 3 CheckMate 067 trial® and
the phase 2 CheckMate 069 trial” over the $6-month
period from randomization.” The 5-year update of Check-
Mate 067 reported sustained long-term OS benefit, with
no apparent loss of health-related quality of life (HRQoL)
or late toxic effects in patients who received nivolumab-
containing regimens (nivolumab plus ipilimumab or
nivolumab alone) compared with ipilimumab alone.”
Five-year OS rates were 52% and 44% with nivolumab
plus ipilimumab and nivolumab alone, compared with
26% with ipilimumab.’ Given this updated informa-
tion, we aimed to investigate the durability of TFS over
a b-year period from initiation of first-line ICI therapy
in CheckMate 067 and to comprehensively characterize
how patients with advanced melanoma treated with these
regimens spent the 5 years from initiation of therapy on
and off treatment, as well as with and without treatment
toxicity.

We previously recommended that TFS be analyzed in
future clinical trials involving ICIs.” In the current anal-
ysis, we also systematically estimated mean TFS at sequen-
tial follow-up milestones from treatment initiation to
imitate the maturation of trial results with accumulating
follow-up time. The objectives of this analysis were to eval-
uate the magnitude of between-group differences in TFS
that may be observed between the three ICI treatments
in CheckMate 067 and their relation to differences in OS
over longer follow-up duration.

METHODS

The study population consisted of previously untreated
patients with unresectable stage III or stage IV
advanced melanoma who enrolled in CheckMate 067
(NCT01844505).° In that trial, 945 patients were randomly
assigned to receive nivolumab 1 mg/kg plus ipilimumab
3mg/kg every 3 weeks (Q3W) for four doses, followed
by nivolumab 3mg/kg every 2 weeks (Q2W) thereafter;
nivolumab 3mg/kg Q2W (plus ipilimumab-matched
placebo); or ipilimumab 3mg/kg Q3W for four doses
(plus nivolumab-matched placebo) followed by placebo
infusion Q2W thereafter. The assigned protocol treat-
ment (or placebo) was continued until disease progres-
sion, the occurrence of unacceptable toxicity, or patient
withdrawal of consent. Information on subsequent
therapy use was collected, except in cases of withdrawal of
consent. AEs were graded according to National Cancer
Institute Common Terminology Criteria for Adverse

Events V.4. The minimum follow-up from randomization
was 60 months.®

The current analysis included 937 randomized patients
who initiated therapy, including 313 with nivolumab plus
ipilimumab, 313 with nivolumab, and 311 with ipilim-
umab. Distributions of time-to-event endpoints, each
defined from randomization, were estimated using the
Kaplan-Meier method. Follow-up was restricted at 60
months to estimate restricted-mean times for endpoints.
The restricted-mean time is a measure of average survival
from time 0 to a specified time point and may be esti-
mated as the area under the Kaplan-Meier curve up
to that time point.” As previously described,” TFS was
defined by the area between Kaplan-Meier curves for two
time-to-event endpoints: time to protocol therapy cessa-
tion and time to subsequent therapy initiation or death
(online supplemental table S1). More comprehensively,
the two endpoints were used to partition the area under
the OS curve into three survival states (figure 1): time
on protocol therapy, TFS, and survival after subsequent
therapy initiation. Each survival state was characterized
as an area between the Kaplan-Meier curves and was esti-
mated as differences between 60-month restricted-mean
times.

TFS was further partitioned into survival states with
and without toxicity. Similarly, time on protocol therapy
was partitioned with and without toxicity.* > ' Five defi-
nitions of toxicity were used in the analysis. The primary
definitions were based on treatmentrelated select AEs
(ie, those of potential immunologic etiology), either of
grade 22 or of grade 23, as recently described for the trial
population® (hereafter termed ‘select treatmentrelated
AEs (TRAEs)’). Consistent with the previous analysis,3
toxicity was also defined based on any-grade TRAEs,
grade 22 TRAEs, and grade 23 TRAES, as well as on the use
of systemic immunomodulatory medication (IMM) for
any-grade TRAEs, which included corticosteroids (with
the exclusion of oral corticosteroids used as hormone
replacement for pituitary and adrenal insufficiency)
and other immunosuppressive agents (eg, infliximab
and mycophenolate mofetil). At this point in the trial
follow-up, any-grade select TRAEs and grade =3 TRAEs
ongoing after protocol treatment cessation continued
to be queried for resolution; however, the resolution of
ongoing grade 2 TRAEs (non-select) may not have been
captured, which would tend to result in an overestimation
of TFS with toxicity defined based on grade =2 TRAEs.

Relevant reported AEs (or IMMs) occurring between
randomization and the start of subsequent therapy
(including those newly reported after cessation of
protocol therapy) were considered, and the number of
unique days with one or more AEs reported during the
relevant period were counted. If an AE began during
protocol therapy and persisted after cessation, then
the total number of days was attributed to the relevant
period. If an AE was unresolved at subsequent therapy
initiation, then the number of days was truncated at
that point. Without double-counting AEs occurring
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Time-to-event endpoints

Overall survival: From randomization
until death or censoring at date last
alive

Time to subsequent therapy
initiation or death: From
randomization until subsequent
systemic anticancer therapy initiation
or death, whichever occurred first, or
censoring at date last known alive and
free of subsequent therapy

Time to cessation of both protocol
therapy and toxicity: Time to protocol
therapy cessation plus number of days

o St
without tOXlClty with toxicity* after therapy cessation

Time to protocol therapy cessation:
From randomization until cessation of
protocol therapy or censoring at date
last known alive on protocol therapy

without toxicity

48 6

Time to cessation of protocol therapy
without toxicity: Time to protocol
therapy cessation minus number of
days on protocol therapy with toxicity

S oy

Characterization of how patients spent OS time: schematic illustration defining endpoints that partition area under

the OS curve into TFS and other survival states. Areas equal restricted-mean times. *Time after cessation of protocol therapy
without toxicity, before initiation of subsequent systemic anticancer therapy or death. "Time after cessation of protocol therapy
with toxicity while treatment-free. °Includes toxicity persisting from protocol therapy and toxicity newly presenting after protocol
therapy cessation. OS, overall survival; TFS, treatment-free survival.

on the same day, the number of unique days during
each period was summed together; these were summa-
rized and graphically represented as contiguous days,
although they did not occur in this manner.*® Two addi-
tional endpoints were calculated for partitioning and
illustration, time to cessation of both protocol therapy
and toxicity and time to cessation of protocol therapy
without toxicity, by adding and subtracting toxicity days
from the time to protocol therapy cessation endpoint
(figure 1).

Between-group comparisons were based on the between-
group absolute differences in 60-month restricted-mean
times, with bootstrapped 95% CIs, and were also expressed
as relative differences (between nivolumab plus ipilim-
umab, nivolumab monotherapy, and ipilimumab mono-
therapy) in mean times. The 60-month restricted-mean
times were also reported as percentages of the 60-month
period. The probability of surviving treatmentfree (ie, in
TFS) at 60 months from randomization was estimated by
the difference in Kaplan-Meier estimates of 60 months of
the two defining endpoints."'

To investigate the patterns of outcomes and their
between-group differences according to duration of
follow-up time, the between-group differences in mean
TFS and survival states were also re-estimated by sequen-
tially restricting follow-up to 24, 36, 48, or 60 months.
The between-group differences were plotted in restricted-
mean time curves.’

RESULTS

TFS after 60 months of follow-up

At 60 months from randomization, Kaplan-Meier esti-
mates of OS were 52%, 44%, and 27% of patients in the
nivolumab plus ipilimumab, nivolumab, and ipilimumab
groups, respectively, and 43%, 33%, and 11% of patients
in these respective groups were free of subsequent
systemic therapy (online supplemental table S1). A total
of 36 patients continued protocol-assigned treatment (12
patients (4%) in the nivolumab plus ipilimumab group
and 24 patients (9%) in the nivolumab group); therefore,
39%, 24%, and 11% of patients had survived and were
treatmentfree at 60 months in the nivolumab plus ipili-
mumab, nivolumab, and ipilimumab groups, respectively
(online supplemental table S2).

Mean TFS over the 60-month period was twice as long
in patients treated with nivolumab plus ipilimumab than
in those treated with nivolumab (19.7 and 9.9 months,
respectively; absolute difference, 9.8 months; 95% CI 6.7
to 12.8; figure 2). The longer mean TFS resulted from
both a shorter mean time on protocol therapy and a
longer mean time to subsequent therapy in the nivolumab
plus ipilimumab group. Mean TFS represented 33% and
17% of the 60-month period after initiating nivolumab
plus ipilimumab and nivolumab alone, respectively
(figure 3). With extended follow-up, the 60-month mean
TFS represented a slightly greater percentage of the
follow-up period than initially estimated after 36 months
of follow-up (30% and 13% of the 36-month period after
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Figure 2 Kaplan-Meier estimates of endpoints, TFS and survival states characterizing how OS time was spent over the
60-month follow-up period since randomization. Toxicity was defined as grade >2 select TRAEs (ie, those of potential
immunologic etiology). OS, overall survival; TFS, treatment-free survival; TRAE, treatment-related adverse event.

initiating nivolumab plus ipilimumab and nivolumab
alone, respectively).

Mean TFS spent with grade 22 select TRAEs was a
larger proportion of the 60-month period after initi-
ating nivolumab plus ipilimumab than after initiating
nivolumab alone (4.8 months (8%) vs 1.4 months (2%),
respectively, of the 60-month period; figure 2). The
resultant difference in mean TFS without toxicity was
6.3 months (95% CI 3.5 to 9.1; 14.9 vs 8.6 months, repre-
senting 25% vs 14% of the 60-month period). Mean TFS
spent with grade 23 select TRAEs was approximately 1%
of the 60-month period after nivolumab plus ipilimumab

and nivolumab alone (0.7 vs 0.4 months, respectively;
online supplemental figure S1). When including all
grade 22 TRAEs, mean TFS with grade =2 TRAEs was also
greater after treatment with nivolumab plus ipilimumab
than after treatment with nivolumab (8.4 months (14%)
vs 3.0 months (5%), respectively, of the 60-month period;
figure 4 and online supplemental figure S2).

Patients in the nivolumab plus ipilimumab and
nivolumab monotherapy groups had similar mean times
on protocol therapy with grade 22 select TRAEs (3.4 and
2.9 months, respectively; absolute difference, 0.5 (95% CI
-1.0 to 2.1) months of the 60-month period; figure 2).

100
90 Death
Survival after subsequent therapy Initiation
80 TFs
M Without grade 22 select TRAE

a 70 With grade 2 select TRAE
3
i W With grade 23 select TRAE
2
3 60 Time on protocol therapy
% | With grade 2 select TRAE
x50 W With grade >3 select TRAE
$ 30% 13% W Without grade 22 select TRAE
E 40 ]
B 33% 17%
3

20 | 25%

20%
. I
. M =
36 months 60 months 36 months 60 months 36 months 60 months
Nivolumab plus Nivolumab Ipilimumab

Ipilimumab

Analysis time point

Figure 3 Percentage of mean times in survival states by time point of analysis: 60 vs 36 months of follow-up. Toxicity was
defined as select TRAEs. Total mean TFS as a percentage of follow-up is annotated. TFS, treatment-free survival; TRAE,

treatment-related adverse event.
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Figure 4 Sixty-month mean times in survival states with various definitions of toxicity during TFS and during protocol therapy.
IMM, immunomodulatory medication; TFS, treatment-free survival, TRAE, treatment-related adverse event.

Thus, the longer treatment duration in the nivolumab
group on average was time on protocol therapy without
grade 22 select TRAEs (mean 8.9 months with nivolumab
plus ipilimumab and 14.0 months with nivolumab alone).
Mean times on protocol therapy with any grade =2
TRAEs were longer than with grade =2 select TRAEs in
both groups (5.0 and 4.5 months, respectively, over the
60-month period; figure 4 and online supplemental
figure S2) but resulted in a similar between-group differ-
ence. Mean therapy durations with grade =3 select TRAEs
were 0.3 and 0.4 months, respectively, representing <1%
of the 60-month period (figure 4 and online supple-
mental figure S1).

When measuring toxicity by use of systemic or topical
IMMs for any-grade TRAEs, mean TFS with use of IMMs
was greater in the nivolumab plus ipilimumab group than
in the nivolumab group (7.1 vs 2.5 months, which was 12%
vs 4% of the 60-month period, respectively; figure 4). On
average, patients in the nivolumab plus ipilimumab and
nivolumab groups had means of TFS without IMMs that
were 21% and 12% of the 60-month period, respectively.

Among patients treated with ipilimumab, 60-month
mean TFS was 11.9 months, which was 7.8 months shorter

(95%CI 4.6 to 11.0) than among patients treated with
nivolumab plus ipilimumab (figure 2). In contrast to
nivolumab-containing regimens, mean TFS represented
a smaller proportion (20%) of the 60-month period
from randomization than that initially estimated after
36 months of follow-up (25% of the 36-month period;
figure 3). This result followed in parallel with the observed
decline in the percentage of patients surviving treatment-
free at 60 vs 36 months since randomization (15% vs 11%
of patients; online supplemental table S2). As with the
nivolumab-containing regimens, mean TFS with grade >3
select TRAEs after ipilimumab was a small proportion of
follow-up (60-month mean, 0.1 months (<1%); figure 4
and online supplemental figure S1). The 60-month mean
TFS with grade >2 select TRAEs was 3% of follow-up (60-
month mean, 1.8 months; figure 2).

TFS and survival states estimated at sequential follow-up
milestones

Estimates of the between-group difference in mean TFS
after nivolumab plus ipilimumab versus nivolumab alone
increased as the follow-up duration increased from 24 to
60 months (figure bA). In contrast, the between-group

A Nivolumab plus ipilimumab vs nivolumab B Nivolumab plus ipilimumab vs ipilimumab o Nivolumab vs ipilimumab
18 18 18
15 15 15
-~ 12 -~ 12 -~ 12
£ 2 2
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5 3 12 36 48 60 72 3 3 12 24 36 48 60 72 a3 3 12 24 36 .f/ﬂ) 72
—o—
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Follow-up period (months)

— Time on protocol therapy (with and without toxicity)

Follow-up period (months)

— TFS (with and without toxicity)

Follow-up period (months)

Survival after subsequent therapy initiation == OS

Figure 5 Differences in TFS, OS, and survival state mean times by analysis time point at 24, 36, 48, and 60 months of follow-
up from randomization. OS, overall survival; TFS, treatment-free survival.
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difference in mean OS showed more modest increases
with longer follow-up. Mean differences in TFS after
nivolumab plus ipilimumab versus ipilimumab alone also
increased when estimated over longer follow-up periods
and tracked in parallel with OS differences (figure 5B). A
plateauing of the differences in mean time on protocol
therapy between the treatment groups occurred after most
patients in the nivolumab plus ipilimumab group had
discontinued on therapy without initiation of subsequent
therapy, resulting in growing (negative) mean differences
in the post-TFS state of survival after subsequent therapy
initiation (figure 5B). In the comparison of nivolumab vs
ipilimumab, differences in mean TFS continued to favor
ipilimumab but narrowed over longer follow-up as more
patients ceased nivolumab treatment, many without initi-
ation of subsequent therapy (figure 5C).

DISCUSSION
This analysis demonstrated that the sustained long-term
OS benefit observed with nivolumab-containing regi-
mens (nivolumab plus ipilimumab or nivolumab alone)
compared with ipilimumab alone administered as first-
line treatment of advanced melanoma in CheckMate
067° was accompanied by sustained TFS. As follow-up
increased, TFS represented an increasing percentage of
time from initiation of the nivolumab-containing regi-
mens, but a decreasing percentage of time from initia-
tion of ipilimumab, despite a small subset of patients
remaining treatmentfree after 60 months. On average,
patients in the nivolumab plus ipilimumab group had
been treatmentfree for one-third of the 5-year period
from treatment initiation. TFS time was twice as long in
the nivolumab plus ipilimumab group as in the nivolumab
group, because of both the earlier therapy cessation for
toxicity and the longer maintenance of disease control
after therapy cessation. Most of the toxicities that led
to discontinuation subsequently resolved, with the vast
majority of TFS time being spent without grade =3 TRAEs
for all three treatments. The average TFS with persistent
and/or newly reported toxicity was greater after treat-
ment with nivolumab plus ipilimumab than after treat-
ment with either monotherapy, regardless of the toxicity
definition. However, TFS without toxicity remained
greater in all cases with nivolumab plus ipilimumab,
as most toxicity, particularly grade =3 TRAEs, resolved
within a relatively short period of time. Endocrine and
skin TRAEs were the most frequent type to remain unre-
solved at the time of the analysis (60 months of minimum
follow-up).® Across all three treatment groups during TFS
with toxicity, gastrointestinal TRAEs of potential immu-
nological etiology affected more patients, but these AEs
were of much shorter duration on average than endo-
crine or skin TRAEs.®

The trial design and extended follow-up of CheckMate
067 provided an opportunity to better appraise TFS as an
outcome measure over time, considering the duration,
tolerability, and efficacy of the three treatments at various

landmarks from initiation. Compared with the nivolumab-
containing regimens, ipilimumab had a shorter treatment
duration (fixed in the protocol) and inferior efficacy, and
mean TFS with ipilimumab decreased as a percentage of
longer follow-up time. Although the early TFS estimate
with ipilimumab may have reflected the shorter treatment
duration, later TFS estimates may have been affected by
the initiation of subsequent therapy and/or the occur-
rence of death, which were both attributed to inferior
efficacy for ipilimumab compared with the nivolumab-
containing regimens.

OS benefit with nivolumab plus ipilimumab compared
with ipilimumab alone reported after a minimum
follow-up of 36 months® was only emerging as a TFS benefit
at that time; thereafter, the trajectories of increasing
between-group differences with longer follow-up were
similar for OS and TFS. Over the initial 36 months, TFS
benefit, measured by time to subsequent therapy initi-
ation or death, was offset by the increased time spent
on maintenance nivolumab therapy. By 36 months,
only 11% of patients in the nivolumab plus ipilimumab
group were continuing maintenance therapy; with longer
follow-up, the TFS treatment effect increased primarily
because many of the patients who had ceased therapy
remained alive without need for subsequent therapy. On
the other hand, mean TFS remained longer in the ipili-
mumab group than in the nivolumab group. OS benefit
with nivolumab alone was not reflected by TFS because
many patients continued nivolumab treatment for an
extended time period; in contrast, the protocol-defined,
short duration of ipilimumab therapy enabled durable
response without subsequent therapy, although only a
small proportion of patients had durable benefit. This
comparison highlights the potential impact of limiting
therapy duration in responding patients on TFS.

CheckMate 067 was not powered to compare the
traditional efficacy endpoints of OS, PFS, or objective
response rate between the nivolumab plus ipilimumab
and nivolumab groups. In these respective groups, the
Kaplan-Meier OS estimates were 58% and 52% at 36
months,’ and 52% and 44% at 60 months,® with 39%
and 24% of patients surviving treatmentfree. Between-
group differences in TFS were detected at 36 months
and sustained during the additional 2 years of follow-up.
As a result, TFS may detect additional efficacy benefits
not captured by traditional endpoints and that may be of
value in planning trials that seek to optimize induction
and maintenance ICI combination therapy and in deter-
mining when to cease treatment after a clinical milestone
(eg, 2 years or achieving complete response).

The analysis with sequential restriction of follow-up
from 24 to 60 months showed that estimation of TFS at
an early time point was dominated initially by the treat-
ment duration and later by durable efficacy, enabling
delay of subsequent systemic therapy. Thus, the timing of
a comparative TFS analysis should consider expected effi-
cacy and toxicity, as well as how the protocol prescribes
treatment administration, both in terms of duration and
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rules for dosing delays and modifications for toxicity.
For example, in CheckMate 067, the 74 patients (24%)
who discontinued nivolumab plus ipilimumab during the
induction phase because of TRAEs were not allowed to
continue maintenance nivolumab therapy.®

It should also be reinforced that mean TFS times are
restricted by the defined follow-up period and should be
interpreted with knowledge of that follow-up duration.
The estimated mean time increases with longer follow-up,
and it should be noted that a 24-month mean TFS of 3
months is not equivalent to a 60-month mean TFS of 3
months, which represent 12.5% and 5% of the follow-up
periods, respectively. Reporting mean TFS as a propor-
tion of follow-up as well would be critical to interpreta-
tion of TFS over time and between studies with different
follow-up times.

There are limitations to this analysis that also provide
lessons for future studies. To reliably estimate TFS with
toxicity, information on resolution of toxicity and newly
emergent toxicity after treatment discontinuation until
initiation of subsequent therapy or death should be
collected. In CheckMate 067, ongoing any-grade select
TRAEs and grade =3 TRAEs were systematically queried
over long-term follow-up for resolution dates. However,
the resolution of some grade 2 TRAEs may not have been
completely captured; therefore, mean TFS with grade >2
TRAEs may have been overestimated.

The goal of characterizing overall TFS as mean times
with and without toxicity was to represent the quality of
the TFS time. Several definitions of toxicity were used,
providing a sensitivity analysis. A direct estimation of
HRQoL during TFS time is elusive, as CheckMate 067
collected only a limited amount of HRQoL data after
treatment discontinuation.® '* In CheckMate 067, data
for the European Quality of Life 5-Dimensions 3-Level
questionnaire’ '* continued to be collected at survival
follow-up visits every 3 or 6 months in the first or subse-
quent years and did not demonstrate clinically mean-
ingful changes, either deterioration nor improvement.”
Future trials should continue to collect patient-reported
outcomes (PROs) for HRQoL until initiation of subse-
quent therapy, in order to document HRQoL while
treatment-free between first-line and second-line therapy
or death. Selected PRO instruments should capture
information on disease symptoms, TRAEs, and treatment
burden with novel therapies during an off-treatment
period. Collecting PRO results will allow validation of the
hypothesis that TFS leads to favorable HRQoL, including
reduced burden and economic toxicity that accompanies
prolonged cancer treatment, and will improve on our
model by directly incorporating HRQoL measures.

In summary, this analysis using data from CheckMate
067 demonstrated a sustained benefit in overall TFS and
TFS without toxicity with nivolumab plus ipilimumab rela-
tive to either nivolumab or ipilimumab alone in patients
with advanced melanoma, in addition to the reported
improvement in long-term OS with the nivolumab-
containing regimens versus ipilimumab alone.® A novel

outcome measure, TFS reflects the durability of treatment
benefit without prolonged maintenance therapy or subse-
quent systemic therapy initiation, and without persistent
AEs of initial therapy. The between-group difference in
TFS with nivolumab plus ipilimumab compared with
either monotherapy increased with longer follow-up.
Future trial designs will need to systematically collect
information on AEs, resolution of toxicity, and HRQoL
beyond discontinuation of index treatment, while consid-
ering timing of a TFS analysis that depends on treatment
duration, tolerability, and efficacy.
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