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Background: To further characterize survival benefit with first-line nivolumab plus ipilimumab with two cycles of
chemotherapy versus chemotherapy alone, we report updated data from the phase III CheckMate 9LA trial with a
2-year minimum follow-up.
Patients and methods: Adult patients were treatment naïve, with stage IV/recurrent non-small-cell lung cancer, no
known sensitizing EGFR/ALK alterations, and an Eastern Cooperative Oncology Group performance status �1.
Patients were randomized 1 : 1 to nivolumab 360 mg every 3 weeks plus ipilimumab 1 mg/kg every 6 weeks with
two cycles of chemotherapy, or four cycles of chemotherapy. Updated efficacy and safety outcomes are reported,
along with progression-free survival (PFS) after next line of treatment (PFS2), treatment-related adverse events
(TRAEs) by treatment cycle, and efficacy outcomes in patients who discontinued all treatment components in the
experimental arm due to TRAEs.
Results: With a median follow-up of 30.7 months, nivolumab plus ipilimumab with chemotherapy continued to prolong
overall survival (OS) versus chemotherapy. Median OS was 15.8 versus 11.0 months [hazard ratio 0.72 (95% confidence
interval 0.61-0.86)]; 2-year OS rate was 38% versus 26%. Two-year PFS rate was 20% versus 8%. ORR was 38% versus
25%, respectively; 34% versus 12% of all responses were ongoing at 2 years. Median PFS2 was 13.9 versus 8.7 months.
Improved efficacy outcomes in the experimental versus control arm were observed across most subgroups, including by
programmed death-ligand 1 and histology. No new safety signals were observed; onset of grade 3/4 TRAEs was mostly
observed during the first two treatment cycles in the experimental arm. In patients who discontinued all components of
nivolumab plus ipilimumab with chemotherapy treatment due to TRAEs (n ¼ 61) median OS was 27.5 months; 56% of
responders had an ongoing response �1 year after discontinuation.
Conclusions: With a 2-year minimum follow-up, nivolumab plus ipilimumab with two cycles of chemotherapy provided
durable efficacy benefits over chemotherapy with a manageable safety profile and remains an efficacious first-line
treatment of advanced non-small-cell lung cancer.
Key words: nivolumab, ipilimumab, NSCLC, first-line, dual immunotherapy
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on at the time of the study.
29/© 2021 The Authors. Published by Elsevier Ltd on behalf of European Society for Medical Oncology. This is an open access article under the CC BY-NC-ND
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INTRODUCTION

In recent years, immunotherapies that target the pro-
grammed death-ligand 1 (PD-L1)/programmed cell death
protein 1 (PD-1) pathway have shown significant survival
improvement versus chemotherapy and transformed the
first-line treatment landscape for patients with advanced
non-small-cell lung cancer (NSCLC) with no targetable driver
alterations.1-10

Nivolumab, a fully human anti-PD-1 antibody, and ipili-
mumab, a fully human anti-cytotoxic T-lymphocyte antigen-
4 antibody, are immune checkpoint inhibitors with distinct
but complementary mechanisms of action.11-13 Ipilimumab
induces de novo antitumor T-cell responses, including an
increase in memory T cells, whereas nivolumab restores the
function of existing antitumor T cells.11-13 The combination
of nivolumab and ipilimumab in the first-line setting has
improved long-term overall survival (OS) in multiple
advanced cancers, including melanoma, renal cell carci-
noma, mesothelioma, and NSCLC.1,14-18 Guidelines from
both the European Society for Medical Oncology (ESMO)
and the National Comprehensive Cancer Network (NCCN)
recommend nivolumab plus ipilimumab as a first-line
treatment option for patients with advanced NSCLC with
tumor PD-L1 expression either �1% or <1%, regardless of
histology.19-21

CheckMate 9LA (NCT03215706) is a randomized phase III
study evaluating nivolumab plus ipilimumab combined with
a limited course of chemotherapy (two cycles) versus
chemotherapy alone (four cycles) as a first-line treatment of
patients with advanced NSCLC. The clinical rationale was
that adding a limited course of chemotherapy to nivolumab
plus ipilimumab would provide rapid initial disease control,
potentially building on the durable response and survival
observed with this dual immunotherapy,1,16,17 while mini-
mizing the side-effects associated with a full course of
chemotherapy. The study met its primary and secondary
endpoints at the pre-planned interim analysis (minimum
follow-up 8.1 months), showing statistically significant im-
provements in OS, progression-free survival (PFS), and
objective response rate (ORR), as well as a manageable
safety profile with nivolumab plus ipilimumab with
chemotherapy versus chemotherapy alone.8 Clinical benefit
was maintained with an additional 4.6-month follow-up and
was also shown across tumor PD-L1 expression levels and
histologies. Early and continued separation of the survival
curves between the experimental and control arms, along
with lower rates of progressive disease as best overall
response in the experimental arm, confirmed the clinical
rationale of the study. Subsequently, regulatory approvals
of this combination treatment were granted in the Euro-
pean Union, USA, Australia, Japan, and several other
countries for first-line treatment of patients with metasta-
tic/recurrent NSCLC with no epidermal growth factor re-
ceptor (EGFR) or anaplastic lymphoma kinase (ALK) genomic
tumor aberrations.22,23 Nivolumab plus ipilimumab com-
bined with a limited course of chemotherapy (two cycles) is
2 https://doi.org/10.1016/j.esmoop.2021.100273
also recommended by the ESMO guidelines and NCCN
Clinical Practice Guidelines in Oncology (NCCN Guidelines®)
as first-line treatment of advanced NSCLC regardless of
PD-L1 expression or histology.19-21

To address key questions around the continued benefit of
treatment with nivolumab plus ipilimumab with two cycles
of chemotherapy in CheckMate 9LA, we characterize clinical
outcomes with this regimen with a minimum follow-up of 2
years, report PFS after next line of treatment (PFS2), and
describe post hoc analyses of the onset of treatment-
related adverse events (TRAEs) by treatment cycle, and in
the experimental arm, outcomes in patients who dis-
continued all components of treatment due to TRAEs.

PATIENTS AND METHODS

The methodology for the study has been described previ-
ously8 and is summarized below, with additional detail
provided in the Supplementary Methods, available at
https://doi.org/10.1016/j.esmoop.2021.100273.
Patients

Patients were aged �18 years with histologically confirmed
squamous or non-squamous stage IV or recurrent NSCLC, an
Eastern Cooperative Oncology Group performance status of
0-1, and no previous systemic anticancer therapy as primary
treatment of advanced/metastatic disease. Key exclusion
criteria included known EGFR mutations or ALK trans-
locations sensitive to targeted therapy and unknown or
undetermined EGFR status in patients with non-squamous
histology. All patients were required to have tumor tissue
available to assess PD-L1 expression levels before
treatment.
Study design

CheckMate 9LA was an international, randomized, open-
label phase III study. Patients were stratified by tumor his-
tology (squamous versus non-squamous), sex (male versus
female), and PD-L1 expression (<1% versus �1%); patients
who could not be assessed for tumor PD-L1 expression
(maximum of 10% of all randomized patients) were strati-
fied with the PD-L1 expression <1% population; however,
these patients were only included in analyses of all ran-
domized patients and were excluded from PD-L1 expression
<1% subgroup analyses. Patients were randomized 1 : 1 to
nivolumab (360 mg every 3 weeks) plus ipilimumab (1 mg/
kg every 6 weeks) combined with histology-based platinum-
doublet chemotherapy (every 3 weeks for two cycles) or
chemotherapy alone (every 3 weeks for four cycles)
(Supplementary Figure S1, available at https://doi.org/10.
1016/j.esmoop.2021.100273). Histology-based chemothe-
rapy regimens used in both treatment arms are summarized
in the Supplementary Methods, available at https://doi.
org/10.1016/j.esmoop.2021.100273.

Treatment continued until disease progression (unless
prespecified criteria were met for treatment beyond
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progression in the experimental arm; see Supplementary
Methods, available at https://doi.org/10.1016/j.esmoop.
2021.100273), unacceptable toxicity, or for 2 years for
immunotherapy. In the control arm only, patients with non-
squamous histology could receive optional pemetrexed
maintenance therapy (500 mg/m2) until disease progression
or unacceptable toxicity. Pemetrexed maintenance was not
allowed in the experimental arm. Crossover between
treatment groups was not permitted per protocol; however,
at physician discretion, patients could receive subsequent
immunotherapy upon discontinuation of study treatment in
either group.

This study was conducted in accordance with the
Declaration of Helsinki and international standards of Good
Clinical Practice. The institutional review board or inde-
pendent ethics committee of each participating study cen-
ter approved the protocol and all amendments. All patients
provided written informed consent.
Endpoints and assessments

The primary endpoint of OS and hierarchical secondary
endpoints of PFS and ORR, as well as efficacy by PD-L1
expression levels and histology, have been reported pre-
viously.8 At 2-year minimum follow-up, exploratory ana-
lyses included updated efficacy and safety outcomes. PFS2
was a pre-specified exploratory endpoint and was defined
as time from randomization to objectively documented
progression after the next line of therapy, per investigator
assessment, or to death from any cause, whichever
occurred first. Patients who were alive and without pro-
gression after the next line of therapy were censored at the
last known alive date. Immune-mediated adverse events
(IMAEs) were defined as specific events (or groups of
preferred terms describing specific events) that included
pneumonitis, diarrhea/colitis, hepatitis, nephritis/renal
dysfunction, rash, endocrine (adrenal insufficiency, hypo-
thyroidism/thyroiditis, hypothyroidism, thyroiditis, hyper-
thyroidism, diabetes mellitus, and hypophysitis), and other
specific events, considered as potential immune-mediated
events by the investigator, regardless of causality, that
occurred within 100 days of the last dose, with no clear
alternate etiology based on investigator assessment, or
with an immune-mediated component, that were treated
with immune-modulating medication. Endocrine adverse
events were considered IMAEs regardless of immune-
modulating medication use, since endocrine drug re-
actions are often managed without immune-modulating
medication. Post hoc analyses included assessment of
onset of grade 1/2 or grade 3/4 TRAEs (reported between
first dose and 30 days after last dose of study treatment) by
treatment cycle in each arm, assessment of efficacy in
patients who discontinued all components of treatment
due to TRAEs [OS (from randomization), ORR, PFS, and
duration of response (DOR) from time of treatment
discontinuation], and assessment of treatment-free inter-
val (time from last dose of study treatment to start of
Volume 6 - Issue 5 - 2021
subsequent systemic treatment or death) in the experi-
mental arm. Further details on endpoints and assessments
can be found in the Supplementary Methods, available at
https://doi.org/10.1016/j.esmoop.2021.100273.
Statistical analyses

Efficacy was assessed in all randomized patients. Survival
curves and rates were estimated using KaplaneMeier
methodology. Hazard ratios (HRs) and confidence intervals
(CIs) were estimated using a stratified Cox proportional
hazard model with treatment arm as a single covariate.
Estimates of response rate and exact two-sided 95% CIs
were summarized using the ClopperePearson method. Es-
timates of difference in response rates between treatment
groups and corresponding two-sided 95% CIs were
computed using the CochraneManteleHaenszel method.
Efficacy analyses of OS, PFS, ORR, and DOR, and subgroup
analyses for each, were descriptive and summarized using
95% CIs. Safety was assessed in all patients who received
�1 dose of study drug.
RESULTS

Patient disposition and treatment summary

As previously reported,8 361 patients were randomized to
the nivolumab plus ipilimumab with chemotherapy arm and
358 patients to the chemotherapy arm; 358 (99%) and 349
(97%) patients received �1 dose of treatment, respectively.
Baseline characteristics were generally well balanced be-
tween treatment arms (Supplementary Table S1, available
at https://doi.org/10.1016/j.esmoop.2021.100273).

At the database lock (DBL; 18 February 2021), minimum
follow-up for OS was 24.4 months (median, 30.7 months).
Minimum follow-up for all other analyses was 23.3 months.
In the experimental arm, consistent with the duration of
therapy per protocol, no patients remained on study
treatment. The majority (93%) of patients received two
cycles of chemotherapy and 13% completed the maximum
2 years of immunotherapy treatment (Supplementary
Figure S2, available at https://doi.org/10.1016/j.esmoop.
2021.100273). The median (range) number of doses was
9.0 (1-36) for nivolumab and 4.0 (1-18) for ipilimumab. In
the control arm, 75% of patients received four cycles of
chemotherapy with 159 of 238 (67%) patients with non-
squamous tumor histology receiving pemetrexed mainte-
nance. At the DBL, 11 of 349 (3%) treated patients were still
receiving pemetrexed maintenance therapy and those pa-
tients had non-squamous tumor histology. Of note, a total
of 100 (29%) patients in the control arm had completed the
full four cycles of chemotherapy without optional peme-
trexed maintenance therapy (Supplementary Table S2,
available at https://doi.org/10.1016/j.esmoop.2021.100273).
Median (range) duration of therapy was 6.1 (0-24.4) months
in the experimental arm and 2.5 (0-34.5) months in the
control arm.
https://doi.org/10.1016/j.esmoop.2021.100273 3
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Among patients with a PFS event in the experimental
(n ¼ 307) and control arms (n ¼ 334), 122 (40%) and 158
(47%), respectively, received any subsequent systemic
therapy. In the experimental arm, chemotherapy was the
most common subsequent systemic therapy, received by
114 (37%) patients, and 66 (22%) patients received
platinum-doublet chemotherapy. Immunotherapy was the
most common subsequent systemic therapy in the control
arm, received by 125 (37%) patients (Supplementary
Table S3, available at https://doi.org/10.1016/j.esmoop.
2021.100273). Subsequent treatment in all randomized
patients and in patients who survived �2 years is also
reported (Supplementary Table S3, available at https://doi.
org/10.1016/j.esmoop.2021.100273).

In the experimental arm, among the 114 patients who
received subsequent chemotherapy, 34 (30%) patients
received the same subsequent platinum-doublet chemo-
therapy as they did during the study treatment and 56
(49%) had received at least one of the same chemother-
apies as subsequent treatment.
Efficacy

OS, PFS, and tumor responses. Nivolumab plus ipilimumab
with chemotherapy continued to show OS improvement
versus chemotherapy alone with a minimum follow-up of
24.4 months. Median OS was 15.8 months (95% CI 13.9-
19.7 months) in the experimental arm versus 11.0 months
(95% CI 9.5-12.7 months) in the control arm (HR 0.72; 95%
CI 0.61-0.86; Figure 1A); 2-year OS rates were 38% versus
26%. Consistent with results from the previous DBL,8 OS
improvement was observed across most key subgroups
(Figure 2), including by PD-L1 expression levels (<1%, �1%,
1%-49%, and �50%) and by histology (Supplementary
Figure S3, available at https://doi.org/10.1016/j.esmoop.
2021.100273). Notably, patients with pretreated central
nervous system (CNS) metastases at baseline had a median
OS of 19.9 versus 7.9 months in the experimental versus
control arm, respectively [HR 0.47 (95% CI 0.31-0.71);
Figure 2].

PFS continued to be prolonged in the experimental
versus control arm, with an HR of 0.67 (95% CI 0.56-0.79)
and 2-year PFS rates of 20% versus 8%, respectively
(Supplementary Figure S4A, available at https://doi.org/
10.1016/j.esmoop.2021.100273). ORR was 38.0% versus
25.4% (complete response rate was 3.3% versus 1.1%;
Supplementary Table S4, available at https://doi.org/10.
1016/j.esmoop.2021.100273), respectively. Of note, four
patients who had partial responses in the experimental arm
at the previous DBL improved to complete responses at this
2-year follow-up. Median DOR was improved from the
previous DBL for the experimental arm and remained longer
versus the control arm (13.0 versus 5.6 months); 34%
versus 12% of responses were ongoing at 2 years
(Supplementary Figure S4B, available at https://doi.org/
10.1016/j.esmoop.2021.100273). PFS, ORR, and DOR
4 https://doi.org/10.1016/j.esmoop.2021.100273
remained higher in the experimental versus control arm in
patients with non-squamous and squamous tumor histol-
ogies (Supplementary Figures S5 and S6, and Supplementary
Table S5, available at https://doi.org/10.1016/j.esmoop.2
021.100273).

In patients with PD-L1 expression <1%, efficacy results
were consistent with all randomized patients. Median OS
was 17.7 versus 9.8 months in the experimental versus
control arm, respectively (HR 0.67; 95% CI 0.51-0.88); 2-year
OS rates were 37% versus 22% (Figure 1B); 20% versus 5%
were progression free (Supplementary Figure S5C, available
at https://doi.org/10.1016/j.esmoop.2021.100273). ORR
was 31% in the experimental arm and 20% in the control
arm (Supplementary Table S6, available at https://doi.org/
10.1016/j.esmoop.2021.100273); median DOR was 17.5
versus 4.3 months, with 45% versus 0% of responses
ongoing at 2 years (Supplementary Figure S6C, available at
https://doi.org/10.1016/j.esmoop.2021.100273). Efficacy
improvements in the experimental versus control arm in
patients with PD-L1 expression <1% were observed across
non-squamous and squamous histologies; OS HRs were 0.75
(95% CI 0.54-1.04) and 0.48 (95% CI 0.28-0.81), respectively
(Supplementary Figure S7A and C, available at https://doi.
org/10.1016/j.esmoop.2021.100273). PFS and DOR were
also improved with the experimental treatment versus
control for both histologies (Supplementary Figures S8 and
S9, available at https://doi.org/10.1016/j.esmoop.2021.
100273).

In patients with PD-L1 expression �1%, efficacy results
were consistent with those with PD-L1 expression <1% and
with all randomized patients. OS, PFS, ORR, and DOR were
improved in the experimental versus control arm.
Median OS was 15.8 versus 10.9 months, respectively (HR
0.70; 95% CI 0.56-0.89); 2-year OS rates were 41% versus
28% (Figure 1C), and 20% versus 9% were progression
free (Supplementary Figure S5D, available at https://doi.
org/10.1016/j.esmoop.2021.100273). ORR was 43% in
the experimental arm and 28% in the control arm
(Supplementary Table S6, available at https://doi.org/10.
1016/j.esmoop.2021.100273); median DOR was 11.8
versus 5.6 months and 33% versus 13% of responses were
ongoing (Supplementary Figure S6D, available at https://
doi.org/10.1016/j.esmoop.2021.100273). Efficacy improve-
ments in the experimental versus control arm in patients
with PD-L1 expression �1% were observed across non-
squamous and squamous histologies; OS HRs were 0.71
(95% CI 0.53-0.95) and 0.70 (95% CI 0.48-1.01), respectively
(Supplementary Figure S7B and D, available at https://doi.
org/10.1016/j.esmoop.2021.100273). PFS and DOR also
improved in the experimental versus control arm in patients
with PD-L1 expression �1% across histology subgroups
(Supplementary Figures S8 and S9, available at https://doi.
org/10.1016/j.esmoop.2021.100273).

Results in patients with PD-L1 expression �50% also
favored the experimental arm over the control arm. Me-
dian OS was 18.9 versus 12.9 months, respectively (HR
Volume 6 - Issue 5 - 2021
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Figure 1. OS in all randomized patients (A), and in patients with tumor PD-L1 expression <1% (B), ‡1% (C), and ‡50% (D).
Chemo, chemotherapy; CI, confidence interval; HR, hazard ratio; IPI, ipilimumab; NIVO, nivolumab; OS, overall survival; PD-L1, programmed death-ligand 1.
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0.67; 95% CI 0.46-0.97); 2-year OS rates were 45% versus
32% (Figure 1D) and 28% versus 10% were progression
free (Supplementary Figure S10A, available at https://doi.
org/10.1016/j.esmoop.2021.100273). ORR was 50% in
the experimental arm and 32% in the control arm
(Supplementary Table S6, available at https://doi.org/10.
1016/j.esmoop.2021.100273); median DOR was 26.0
versus 5.4 months and 52% versus 16% of responses were
ongoing (Supplementary Figure S10B, available at https://
doi.org/10.1016/j.esmoop.2021.100273).
Volume 6 - Issue 5 - 2021
PFS2. To determine the impact of next line of treatment,
PFS2 was assessed. Median PFS2 in all randomized patients
was 13.9 and 8.7 months in the experimental and control
arms, respectively (HR 0.66; 95% CI 0.56-0.78; Figure 3).
The 1- and 2-year PFS2 rates were 55% versus 37% and
35% versus 21%, respectively. PFS2 also favored the
experimental arm over the control arm in subgroups by PD-
L1 expression, and by histology (Supplementary Figure S11,
available at https://doi.org/10.1016/j.esmoop.2021.10
0273).
https://doi.org/10.1016/j.esmoop.2021.100273 5
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Safety

With a minimum follow-up of 23.3 months, safety data
remained consistent with the prior report.8 TRAEs of any
grade occurred in 92% of patients in the nivolumab plus
ipilimumab with chemotherapy arm and 88% of patients in
the chemotherapy arm; grade 3/4 TRAEs were reported in
48% and 38%, respectively (Supplementary Table S7, avail-
able at https://doi.org/10.1016/j.esmoop.2021.100273).
When adjusted for the different treatment exposure in each
arm, the incidence of TRAEs per 100 patient-years was
714.8 versus 880.0. A post hoc analysis of the onset of
6 https://doi.org/10.1016/j.esmoop.2021.100273
TRAEs by treatment cycle showed that the onset of grade
1/2 TRAEs was generally similar between the two treatment
arms in respective cycles (Supplementary Figure S12,
available at https://doi.org/10.1016/j.esmoop.2021.100273).
The onset of the majority of grade 3/4 TRAEs in the
experimental arm occurred during the first two cycles, cor-
responding to the duration of the limited course of
platinum-doublet chemotherapy in this arm; the majority of
grade 3/4 TRAEs in the control arm occurred until cycles 7-8
(Figure 4). In the experimental versus control arms,
respectively, TRAEs of any grade leading to treatment
Volume 6 - Issue 5 - 2021
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discontinuation of any component of the regimen were re-
ported in 79 (22%) versus 29 (8%) patients, and those
leading to treatment discontinuation of all components of
the regimen were reported in 61 (17%) versus 21 (6%) pa-
tients. Treatment-related deaths occurred in eight (2%)
versus six (2%) patients, respectively. The most commonly
reported IMAEs of any grade were rash (17%), hypothy-
roidism/thyroiditis (16%), and hyperthyroidism (8%); the
most common grade 3/4 IMAEs were hepatitis, rash, and
colitis (each 4%). Median time to onset and time to reso-
lution for IMAEs of any grade and grades 3/4 are shown in
Supplementary Table S8, available at https://doi.org/10.1
016/j.esmoop.2021.100273.

Outcomes in patients who discontinued due to TRAEs

A post hoc analysis of patients who discontinued all com-
ponents of the nivolumab plus ipilimumab with chemo-
therapy treatment regimen due to TRAEs (n ¼ 61) was
conducted. Baseline characteristics of this subgroup were
generally consistent with the overall study population
(Supplementary Table S9, available at https://doi.org/10.
1016/j.esmoop.2021.100273). These patients received a
Volume 6 - Issue 5 - 2021
median of 7 (range, 1-33) doses of nivolumab, and 3 (range,
1-17) doses of ipilimumab; median treatment duration was
4.4 months. Median OS was 27.5 months with a 2-year OS
rate of 54% (Figure 5). Median PFS was 5.1 months with a 1-
year PFS rate of 44% and ORR (n ¼ 31) was 51%, with re-
sponses being maintained for a median of 14.5 months
(95% CI 2.86 months to not reached) after treatment
discontinuation (Supplementary Table S10, available at
https://doi.org/10.1016/j.esmoop.2021.100273). Further-
more, of the 29 responders who were included in the DOR
analysis, 56% maintained their response for at least 12
months after treatment discontinuation (Supplementary
Table S10, available at https://doi.org/10.1016/j.esmoop.
2021.100273). After discontinuing nivolumab plus ipilimu-
mab combined with chemotherapy, patients remained
treatment-free for a median of 11.9 months (95% CI 3.8-
21.0 months) and had a 48% chance of being treatment-
free at 1 year (Supplementary Table S10, available at
https://doi.org/10.1016/j.esmoop.2021.100273). Patients
who discontinued nivolumab plus ipilimumab with chemo-
therapy due to TRAEs had similar subsequent treatment
patterns as all randomized patients; the most frequent
https://doi.org/10.1016/j.esmoop.2021.100273 7
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subsequent systemic therapy was chemotherapy [21% of all
patients who discontinued (15% received platinum-doublet
chemotherapy)] (Supplementary Table S11, available at
https://doi.org/10.1016/j.esmoop.2021.100273). Treatment
characteristics of individual patients who discontinued
nivolumab plus ipilimumab due to TRAEs are shown in
Supplementary Figure S13, available at https://doi.org/10.1
016/j.esmoop.2021.100273.

DISCUSSION

In CheckMate 9LA, with a follow-up of at least 2 years, first-
line nivolumab plus ipilimumab with two cycles of chemo-
therapy demonstrated durable survival and clinical benefits
versus four cycles of chemotherapy alone, regardless of PD-
L1 expression level or histology. Overall, almost 40% of
patients in the experimental arm were alive at 2 years, PFS
benefit was sustained, and responses were durable.
Consistent with the previous report,8 clinical benefit in the
experimental arm was observed across most predefined
patient subgroups, including CNS metastases at baseline,
however, patients who never smoked and those aged �75
years did not appear to derive benefit. Of note, these
subgroups were not the basis for stratification factors and
had small patient numbers, which may limit interpretation
of results due to potential imbalances in prognostic factors
between the two treatment arms. PFS2 was substantially
8 https://doi.org/10.1016/j.esmoop.2021.100273
improved in the experimental versus control arm regardless
of PD-L1 expression or histology. In addition, no new safety
signals were reported with additional follow-up. The onset
of grade 3/4 TRAEs in the experimental arm occurred
mostly during the limited (two cycles) course of chemo-
therapy in this regimen.

In this 2-year update, nivolumab plus ipilimumab with
chemotherapy continued to show consistent OS improve-
ments compared with chemotherapy alone in both tumor
PD-L1 non-expressors and expressors, including those with
expression levels �50% (HRs, 0.67-0.70). Responses in the
experimental arm were also durable versus the control arm
across all PD-L1 subgroups, with at least threefold higher
rates of ongoing responses at 2 years. These benefits were
observed in both non-squamous and squamous histology
subgroups among patients with PD-L1 <1% or PD-L1 �1%.
Interestingly, in exploratory analyses, patients with non-
squamous histology appeared to derive similar OS benefit
in the experimental versus control arm in both PD-L1 <1%
(HR 0.75) and �1% (HR 0.71) populations. Patients with
squamous histology and PD-L1 <1% (a population with a
high unmet need) seemed to derive greater benefit (HR
0.48) compared with those with PD-L1 �1% (HR 0.70).24

Patients with CNS metastases at baseline, a known poor
prognosis factor,25 derived encouraging benefit with nivo-
lumab plus ipilimumab with chemotherapy compared with
Volume 6 - Issue 5 - 2021
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chemotherapy alone, as previously seen with the nivolumab
plus ipilimumab regimen in patients with advanced NSCLC
and melanoma.26,27

These updated efficacy results further support the clinical
rationale of adding a limited course of chemotherapy to
dual immunotherapy (nivolumab plus ipilimumab), with
early separation of OS and PFS curves and continued
reduced rates of primary disease progression compared
with chemotherapy in this study, and relative to nivolumab
plus ipilimumab alone.1 Interestingly, most of the subse-
quent treatment in patients who progressed in the experi-
mental arm was platinum-doublet chemotherapy, which
highlights a unique aspect of the limited course of
chemotherapy in this regimen. Most importantly, these
results confirm that nivolumab plus ipilimumab with
chemotherapy versus chemotherapy alone provides durable
benefit across all efficacy outcomes, with four patients
improving from partial response to complete response since
the prior DBL and one-third of responders still in response
at 2 years. The durable benefit is potentially linked to the
ability of ipilimumab to induce de novo antitumor T-cell
responses and memory T cells.11-13

Continued improvements in outcomes with nivolumab
plus ipilimumab with chemotherapy were observed despite
37% of patients with PFS events in the chemotherapy arm
10 https://doi.org/10.1016/j.esmoop.2021.100273
receiving subsequent immunotherapy. Indeed, the 2-year
OS rate of 26% in the control arm compares favorably
with historical data,28-31 potentially reflecting that patients
in this arm received additional benefit with immunotherapy
in the second-line setting and beyond. In addition, pre-
sented here for the first time is the impact on PFS2 of
nivolumab plus ipilimumab with chemotherapy. Median
PFS2 was almost 1.6-fold greater (HR 0.66) in patients
treated with first-line nivolumab plus ipilimumab with
chemotherapy compared with chemotherapy alone,
regardless of PD-L1 expression or histology. This suggests
that the treatment effect in the experimental arm could be
maintained into the next line of therapy.

With a 2-year minimum follow-up and a median dura-
tion of treatment 2.4-fold greater in the experimental
versus chemotherapy arm, the safety profile of nivolumab
plus ipilimumab combined with two cycles of chemo-
therapy was as expected from combining drugs with
distinct mechanisms of action and remained consistent
with the prior report; no new safety signals were identi-
fied.1,8,32 The incidence of exposure-adjusted TRAEs
remained similar between the experimental and control
arms (714.8 and 880.0 per 100 patient-years, respec-
tively). In addition, rates of TRAEs typically associated with
chemotherapy (e.g. nausea, anemia, neutropenia)
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continued to be lower in the experimental versus the
control arm, which supports limiting chemotherapy to two
cycles. Notably, a post hoc analysis showed that the onset
of most new grade 3/4 TRAEs occurred within the first 2
cycles in the experimental arm, corresponding to the
limited course of chemotherapy, as opposed to the onset
of most new grade 3/4 TRAEs being seen up to cycles 7-8
in the control arm.

As the benefit-risk profile is key in treatment selection,
safety and discontinuation of treatment due to TRAEs is
particularly important to clinicians. In CheckMate 9LA, 17%
of patients in the experimental arm discontinued all com-
ponents of nivolumab plus ipilimumab with chemotherapy
treatment due to any-grade TRAEs; a post hoc analysis
showed that clinical outcomes were not negatively
impacted in this patient population compared with all
randomized patients (2-year OS rates, 54% and 38%).
Moreover, responders who discontinued this regimen due
to TRAEs could maintain durable responses after treatment
discontinuation. These findings are consistent with obser-
vations previously reported from similar analyses in phase
III trials of nivolumab plus ipilimumab as first-line treatment
in advanced renal cell carcinoma and advanced melanoma,
and might be reflective of the biologic effect of ipilimumab
on the immune system.11-14,33

Treatment decisions in clinical practice are currently
based on PD-L1 expression or histology. The current stan-
dard of care for untreated patients with either squamous or
non-squamous advanced NSCLC and with PD-L1 �50%
is anti-PD-(L)1 monotherapy,2,3,7,19-21 while patients
with higher disease burden or lower levels of PD-L1
expression tend to receive immunotherapy plus chemo-
therapy.4-6,9,19-21,34 This treatment algorithm is based on
the outcomes of several studies which showed that the
clinical activity of PD-(L)1 inhibitors as monotherapy in pa-
tients with NSCLC is driven mostly by high tumor PD-L1
expression.2,3,7 Although the combination of these agents
with chemotherapy showed clinical activity, it is also driven
by PD-L1 expression with limited clinical activity in patients
with low tumor PD-L1 expression.4,9 The updated data on
nivolumab plus ipilimumab with a limited course of
chemotherapy in this report compare favorably to current
standard-of-care options in these patient populations with
consistent and continued clinical benefit across PD-L1
expression levels and histologies, with potentially more
interesting activity in patients with no tumor PD-L1
expression or squamous histology. It is crucial to continue
to assess longer term outcomes for patients in CheckMate
9LA and other immunotherapy combination studies, to fully
characterize response benefits and the potential plateau of
the survival curve. Patient selection remains key for the
choice of treatment regimens, and it is imperative for future
translational research and analyses to understand how
these different first-line immunotherapy combination
treatment options can meet individual patient needs,
especially in the long term.

A key limitation of this 2-year update analysis from the
CheckMate 9LA study is the relatively short duration of follow-
Volume 6 - Issue 5 - 2021
up at the time of DBL, evidenced by the high censoring rates
on the OS and DOR curves at approximately 2 years and
beyond. This limited the ability to assess long-term clinical
benefits of nivolumab plus ipilimumab combined with two
cycles of chemotherapy as first-line treatment of patients with
advanced NSCLC. Continued follow-up is critical to address
this important question. As noted in the primary analysis of
the study, another limitation is the use of chemotherapy as
the control arm, which is no longer a standard of care as a
result of treatment advances in first-line advanced NSCLC
during the conduct of CheckMate 9LA.8

In conclusion, first-line nivolumab plus ipilimumab with
two cycles of chemotherapy continued to demonstrate
durable efficacy benefits versus four cycles of chemo-
therapy alone in patients with advanced NSCLC, regardless
of tumor PD-L1 expression or histology. These updated re-
sults continue to support nivolumab plus ipilimumab com-
bined with two cycles of chemotherapy as an efficacious
first-line treatment option for patients with advanced
NSCLC.
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