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AbstrACt
background The extent to which response and survival 
benefits with immunotherapy- based regimens persist 
informs optimal first- line treatment options. We provide 
long- term follow- up in patients with advanced renal cell 
carcinoma (aRCC) receiving first- line nivolumab plus 
ipilimumab (NIVO+IPI) versus sunitinib (SUN) in the phase 
3 CheckMate 214 trial. Survival, response, and safety 
outcomes with NIVO+IPI versus SUN were assessed after a 
minimum of 42 months of follow- up.
Methods Patients with aRCC were enrolled from October 
16, 2014, through February 23, 2016. Patients stratified 
by International Metastatic Renal Cell Carcinoma Database 
Consortium (IMDC) risk and region were randomized to 
nivolumab (3 mg/kg) plus ipilimumab (1 mg/kg) every 3 
weeks for four doses, followed by nivolumab (3 mg/kg) 
every 2 weeks; or SUN (50 mg) once per day for 4 weeks 
(6- week cycle). Primary endpoints: overall survival (OS), 
progression- free survival (PFS), and objective response 
rate (ORR) per independent radiology review committee 
in IMDC intermediate- risk/poor- risk patients. Secondary 
endpoints: OS, PFS, and ORR in the intention- to- treat (ITT) 
population and safety. Favorable- risk patient outcomes 
were exploratory.
results Among ITT patients, 550 were randomized to 
NIVO+IPI (425 intermediate/poor risk; 125 favorable risk) 
and 546 to SUN (422 intermediate/poor risk; 124 favorable 
risk). Among intermediate- risk/poor- risk patients, OS 
(HR, 0.66; 95% CI, 0.55–0.80) and PFS (HR, 0.75; 95% 
CI, 0.62–0.90) benefits were observed, and ORR was 
higher (42.1% vs 26.3%) with NIVO+IPI versus SUN. In ITT 
patients, both OS benefits (HR, 0.72; 95% CI, 0.61–0.86) 
and higher ORR (39.1% vs 32.6%) were observed with 
NIVO+IPI versus SUN. In favorable- risk patients, HR 

for death was 1.19 (95% CI, 0.77–1.85) and ORR was 
28.8% with NIVO+IPI versus 54.0% with SUN. Duration of 
response was longer (HR, 0.46–0.54), and more patients 
achieved complete response (10.1%–12.8% vs 1.4%–
5.6%) with NIVO+IPI versus SUN regardless of risk group. 
The incidence of treatment- related adverse events was 
consistent with previous reports.
Conclusions NIVO+IPI led to improved efficacy outcomes 
versus SUN in both intermediate- risk/poor- risk and 
ITT patients that were maintained through 42 months’ 
minimum follow- up. A complete response rate >10% was 
achieved with NIVO+IPI regardless of risk category, with 
no new safety signals detected in either arm. These results 
support NIVO+IPI as a first- line treatment option with the 
potential for durable response.
trial registration number NCT02231749.

IntroduCtIon
Recent approvals of immunotherapy- based 
regimens have revolutionized the treatment 
of patients with advanced renal cell carci-
noma (aRCC).1 2 First- line aRCC treatments 
include the dual immune checkpoint inhib-
itor combination nivolumab plus ipilimumab 
(NIVO+IPI) as well as immunotherapy–tyro-
sine kinase inhibitor combinations, with 
numerous novel regimens under investiga-
tion.3–7 The extent to which response and 
survival benefits with immunotherapy- based 
regimens persist after long- term follow- up will 
inform optimal first- line treatment options.

copyright.
 on July 27, 2020 at M

acquarie U
niversity Library. P

rotected by
http://jitc.bm

j.com
/

J Im
m

unother C
ancer: first published as 10.1136/jitc-2020-000891 on 12 July 2020. D

ow
nloaded from

 

http://bmjopen.bmj.com/
http://orcid.org/0000-0001-6925-2327
http://orcid.org/0000-0002-9201-3217
http://crossmark.crossref.org/dialog/?doi=10.1136/jitc-2020-000891&domain=pdf&date_stamp=2020-07-12
NCT02231749
http://jitc.bmj.com/


2 Motzer RJ, et al. J Immunother Cancer 2020;8:e000891. doi:10.1136/jitc-2020-000891

Open access 

NIVO+IPI combination therapy was the first to demon-
strate superiority over sunitinib (SUN) in the first- line 
treatment of patients with International Metastatic 
Renal Cell Carcinoma Database Consortium (IMDC) 
intermediate- risk/poor- risk aRCC.3 In the primary 
analysis of the phase 3 CheckMate 214 trial (minimum 
follow- up, 17.5 months), overall survival (OS) was 
superior (HR, 0.63; p<0.001) and confirmed objective 
response rate (ORR) was higher (42% vs 27%; p<0.001 
per independent radiology review committee (IRRC)).3 
Similar efficacy benefits were observed with NIVO+IPI 
in intention- to- treat (ITT) patients (any IMDC risk) 
and while ORR was higher with SUN in the exploratory 
favorable- risk population, OS outcomes were immature 
as of the primary analysis.3 After 30 months’ minimum 
follow- up, efficacy benefits with NIVO+IPI over SUN were 
maintained, including improved OS in both intermediate- 
risk/poor- risk and ITT patients, while the difference in 
OS outcomes between treatment arms was inconclusive 
in the favorable- risk subgroup.8

Here, we report additional follow- up through a 
minimum of 42 months to better inform the long- term 
impact of NIVO+IPI on clinical outcomes in the primary, 
secondary, and exploratory efficacy populations in Check-
Mate 214. Response per IRRC, durability of response, 
health- related quality of life, and characterization of 
safety were assessed with extended follow- up. Addition-
ally, post hoc landmark OS analyses were conducted in 
patients with treatment- related adverse events (AEs) of 
interest and by response outcomes. This ongoing, multi-
center trial enrolled patients between October 16, 2014, 
and February 23, 2016. These data represent the longest 
follow- up from a phase 3 trial of a dual immune check-
point inhibitor regimen for aRCC reported to date.

Methods
Patients and treatment
CheckMate 214 is an ongoing, global, randomized, 
open- label, phase 3 trial; detailed methodology has 
been described previously.3 8 In brief, aRCC patients 
with a clear cell component were recruited from 175 
hospitals and cancer centers in 28 countries, random-
ized 1:1 to the NIVO+IPI or SUN arm, and stratified by 
region and IMDC risk status (favorable, intermediate, 
or poor). Nivolumab 3 mg/kg and ipilimumab 1 mg/
kg were administered intravenously every 3 weeks for 
four doses (induction), followed by nivolumab 3 mg/kg 
every 2 weeks (maintenance). SUN 50 mg was adminis-
tered orally once per day for 4 weeks on and 2 weeks off 
in each 6- week cycle. Treatment continued until disease 
progression or unacceptable toxicity. A maximum of 
two dose reductions were permitted for SUN in 12.5 mg 
increments per day (daily dose must have been ≥25 mg); 
no dose reductions were allowed in the NIVO+IPI arm. 
Patients in the NIVO+IPI arm who developed a treatment- 
related AE that required discontinuation during the 
induction phase were taken off protocol and did not 

go on to receive maintenance nivolumab. The trial was 
stopped when NIVO+IPI demonstrated OS superiority 
over SUN in the primary efficacy population (August 7, 
2017). A subsequent protocol amendment on November 
13, 2017, permitted the following modifications in 
the NIVO+IPI arm: patients could discontinue after 2 
years of study treatment even in the absence of disease 
progression or unacceptable toxicity; patients receiving 
nivolumab maintenance were permitted to switch to a flat 
dose of nivolumab (240 mg every 2 weeks); additionally, 
intermediate- risk/poor- risk patients could cross over to 
NIVO+IPI from SUN (online supplementary file 2).

Assessments
The primary endpoints were OS, progression- free survival 
(PFS) per IRRC, and ORR per IRRC in intermediate- risk/
poor- risk patients. Secondary endpoints were OS, PFS, 
and ORR in the ITT population and the incidence of AEs 
(per National Cancer Institute Common Terminology 
Criteria for Adverse Events, V.4.0) in all treated patients. 
Exploratory endpoints included efficacy in favorable- risk 
patients.3 This prespecified analysis reports updated OS, 
PFS, and ORR with duration of response in intermediate- 
risk/poor- risk (primary efficacy), ITT (secondary effi-
cacy), and favorable- risk (exploratory) patients together 
with safety in all treated patients after extended follow- up. 
Response outcomes were confirmed and reported per 
IRRC using Response Evaluation Criteria in Solid Tumors 
(RECIST) V.1.1; best overall response was also assessed 
per investigator. Post hoc temporal analyses of treatment- 
related AEs, select treatment- related AEs, and cortico-
steroid use were conducted. Treatment- related select 
AEs were prespecified and defined as events that might 
be immune- mediated, differ from those caused by non- 
immunotherapeutic drugs, might require immunosup-
pression for management, and whose early recognition 
might mitigate severe toxicity (comprising events occur-
ring in skin, gastrointestinal, endocrine, hepatic, pulmo-
nary, or renal systems). Post hoc analyses were conducted 
to assess OS outcomes in ITT patient subgroups catego-
rized by 6- month landmark events including response 
per RECIST V.1.1, any- grade immune- related AEs, and 
any- grade treatment- related AEs leading to discontinua-
tion that occurred within 30 days of last dose. Immune- 
related AEs were defined as specific events regardless 
of causality that occurred within 30 days of last dose, 
required immune- modulating medication (or occurred 
in the endocrine system), and were considered immune- 
mediated by investigator assessment. Additional post hoc 
analyses included depth of response (≥50% reduction 
from baseline in sum of diameter of target lesions) in 
evaluable ITT patients at 6 months and detailed char-
acterization of all complete responders (durability of 
response, treatment- free interval, and subsequent therapy 
outcomes). Treatment- free interval was defined as the 
time between protocol therapy discontinuation until 
subsequent therapy initiation or last known date alive. 
Health- related quality of life was assessed using National 
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Comprehensive Cancer Network Functional Assessment 
of Cancer Therapy–Kidney Symptom Index (FKSI-19) 
scores.

statistical analysis
After the planned interim analysis met the prespecified 
boundary of statistical significance for OS, it was consid-
ered the final primary analysis per protocol.3 Descrip-
tive p values were included in the present analyses to 
confirm consistency with the primary analysis as appro-
priate. Here, OS, PFS, duration of study therapy, time to 
response, duration of response, and OS by 6- month land-
mark event were estimated using Kaplan–Meier methods.9 
Stratified Cox proportional HRs and 95% CIs were calcu-
lated between treatment arms for OS and PFS (NIVO+IPI 
over SUN). ORR and the exact two- sided 95% CI were 
computed by Clopper–Pearson method; the two- sided p 
values were calculated per DerSimonian and Laird.10 11 
Treatment- related AEs of interest were calculated overall 
and by 6- month interval using the total number of new 
events out of the total number of patients at risk at the 
beginning of the interval. The incidence of corticosteroid 
use (≥40 mg prednisone daily or equivalent (PDE)) for 
treatment- related select AE management over time was 
analyzed retrospectively using density plots summing 
vectors over time for patients in the NIVO+IPI arm. Each 
vector represents an individual patient’s time on treatment 
with corticosteroids. If a patient stopped and restarted 
corticosteroid treatment, the earliest and the latest dates 
of administration were used. Quality of life was assessed 
as an exploratory endpoint using patient- reported 
outcomes, including evaluation of disease- related symp-
toms based on the FKSI-19 scale. FKSI-19 scores range 
from 0 to 76; higher scores indicate fewer symptoms.12 13 
For a given baseline score, quality of life was considered 
to have deteriorated if this score decreased by at least 1 
threshold unit versus baseline. Time to confirmed deteri-
oration was calculated using the Kaplan–Meier method. 
The univariate Cox model was used to calculate the HR 
with 95% CI. All statistical analyses were done with SAS 
V.8.2 or East V.5.4. This study is registered with  Clinical-
Trials. gov.

results
A total of 1096 patients were randomized to NIVO+IPI 
(425 with intermediate- risk/poor- risk and 125 with 
favorable- risk disease) or SUN (422 with intermediate- 
risk/poor- risk and 124 with favorable- risk disease). Effi-
cacy analyses were conducted in intermediate- risk/
poor- risk, ITT (any risk), and favorable- risk patients. 
Overall, 547 patients in the NIVO+IPI arm and 535 in 
the SUN arm received treatment and were included in 
the safety analyses. Patients were enrolled from October 
16, 2014, through February 23, 2016. The database lock 
for this analysis was August 7, 2019. At a minimum study 
follow- up of 42 months, 60 (11%) of 547 patients in the 
NIVO+IPI arm and 27 (5%) of 535 patients in the SUN 

arm continued therapy (online supplementary figure 
S1). Median follow- up for OS was 43.6 months in the 
NIVO+IPI arm and 32.3 months in the SUN arm (median 
of 39.3 months for the total study population).

Key baseline characteristics were similar between treat-
ment arms and across intermediate- risk/poor- risk, ITT, 
and favorable- risk patients, as reported previously (online 
supplementary table S1).3 8 Median duration of therapy 
(IQR) was 7.9 months (2.1–21.8) in the NIVO+IPI arm 
and 7.8 months (3.5–19.6) in the SUN arm. Treated 
patients in the NIVO+IPI arm received a median (range) 
of 14.0 doses (1–114) of nivolumab and 4.0 doses (1–4) 
of ipilimumab. Among all randomized patients, 51.8% 
(285/550) in the NIVO+IPI arm and 64.1% (350/546) 
in the SUN arm received subsequent systemic therapy. In 
the NIVO+IPI arm, subsequent systemic therapy included 
SUN (22.7%; 125/550), pazopanib (18.9%; 104/550), 
and axitinib (17.5%; 96/550). In the SUN arm, subse-
quent systemic therapy included nivolumab (38.6%; 
211/546), axitinib (23.6%; 129/546), and cabozantinib 
(15.0%; 82/546).

In the primary efficacy population of intermediate- 
risk/poor- risk patients, OS was superior with NIVO+IPI 
versus SUN after extended follow- up (HR, 0.66; 95% CI, 
0.55–0.80). The 42- month OS probability was 52% with 
NIVO+IPI versus 39% with SUN (figure 1A). An improve-
ment in PFS benefit with NIVO+IPI versus SUN was 
observed (HR, 0.75; 95% CI, 0.62–0.90), and 42- month 
PFS probabilities were 33% versus 16%, respectively 
(figure 2A). ORR (95% CI) was 42.1% (37.4%–47.0%) 
with NIVO+IPI versus 26.3% (22.2%–30.8%) with SUN 
(table 1). In addition, a higher proportion of patients 
achieved a complete response (CR) with NIVO+IPI versus 
SUN (10.1% vs 1.4%). Similar results were observed per 
investigator assessment for ORR (42.4% vs 29.4%) and CR 
(12.2% vs 1.4%) (online supplementary table S2). Time to 
response was shorter and duration of response was longer 
with NIVO+IPI versus SUN (table 1; figure 2B). In the 
NIVO+IPI arm, 36/43 (83.7%) responses were ongoing 
in patients with CR and 85/136 (62.5%) responses were 
ongoing in patients with partial response (PR; table 1).

Among ITT patients (secondary efficacy population), 
OS was also superior with NIVO+IPI versus SUN (HR, 
0.72; 95% CI, 0.61–0.86), with 42- month OS probabilities 
of 56% versus 47%, respectively (figure 1B). A separation 
in the PFS curves was evident after ~24 months (HR, 0.88; 
95% CI, 0.75–1.04), and 42- month PFS probabilities were 
32% versus 20%, respectively (figure 2C). ORR (95% CI) 
was 39.1% (35.0%–43.3%) with NIVO+IPI versus 32.6% 
(28.7%–36.7%) with SUN, and a higher proportion of 
patients achieved CR with NIVO+IPI (10.7% vs 2.4%) 
(table 1). Investigator- assessed response was concordant 
in ITT patients (online supplementary table S2). Time 
to response was shorter and duration of response was 
longer with NIVO+IPI versus SUN (table 1; figure 2D). In 
the NIVO+IPI arm, 51/59 (86.4%) and 95/156 (60.9%) 
responses were ongoing in patients with CR and PR, 
respectively; in the SUN arm, 12/13 (92.3%) and 82/165 
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Figure 1 Overall survival. (A) In intermediate- risk/poor- risk patients. (B) In intent- to- treat patients. (C) In favorable- risk patients. 
mOS, median overall survival; NE, not estimable; NIVO+IPI, nivolumab plus ipilimumab; NR, not reached; SUN, sunitinib.

(49.7%) responses were ongoing in patients with CR and 
PR, respectively (table 1).

Among the exploratory efficacy population of favorable- 
risk patients, median OS was not reached in either arm and 
the HR for death was 1.19 (95% CI, 0.77–1.85); 42- month 
OS probabilities were comparable (70% with NIVO+IPI vs 
73% with SUN; figure 1C). PFS benefits were observed 
with SUN (HR, 1.65; 95% CI, 1.16–2.35); the 42- month 
PFS probabilities were 27% with NIVO+IPI versus 33% 
with SUN (figure 2E). At the time of database lock, 48 
of 125 versus 67 of 124 favorable- risk patients assessed 
for efficacy were progression free with NIVO+IPI versus 

SUN; 8 of 124 versus 11 of 119 treated patients remained 
on therapy in each arm, respectively. ORR (95% CI) was 
28.8% (21.1–37.6) with NIVO+IPI versus 54.0% (44.9–
63.0) with SUN, however, a higher proportion of patients 
achieved CR with NIVO+IPI versus SUN (12.8% vs 5.6%), 
and median (95% CI) duration of response was not 
reached (40.1–not estimable) versus 27.4 months (23.5–
40.3), respectively (table 1; figure 2F). Responses were 
ongoing in 15/16 (93.8%) patients with CR and 10/20 
(50.0%) patients with PR among favorable- risk patients 
in the NIVO+IPI arm (table 1). Some degree of discor-
dance between response per IRRC and per investigator 
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Figure 2 Progression- free survival and duration of response per independent radiology review committee. (A, B) In 
intermediate- risk/poor- risk patients. (C, D) In intent- to- treat patients. (E, F) In favorable- risk patients. mDOR, median duration of 
response; mPFS, median progression- free survival; NE, not estimable; NIVO+IPI, nivolumab plus ipilimumab; NR, not reached; 
SUN, sunitinib.

was observed, with ORR per investigator comparatively 
higher versus IRRC assessment in favorable- risk patients 
with NIVO+IPI (online supplementary table S2).

To better characterize long- term outcomes in complete 
responders, treatment- free interval and subsequent 
therapy were assessed among intermediate- risk/poor- 
risk and favorable- risk patients in both arms (figure 3). 
Among all 59 complete responders in the NIVO+IPI arm, 
20 (33.9%) were still on therapy, 28 (47.5%) discon-
tinued therapy with no subsequent systemic therapy, 
and 11 (18.6%) discontinued and then received subse-
quent systemic therapy. Among all complete responders, 
median (range) time to response was 2.8 months (0.9–
9.8) and median duration of response was not reached 
with NIVO+IPI. Median (range) duration of study therapy 
was 47.5 months (40.5–53.2) among the 20 complete 
responders who remained on protocol therapy. Median 
(range) treatment- free interval was 34.6 months (0.5–
49.7) among 28 complete responders who discontinued 
without subsequent systemic therapy.

Exploratory post hoc analyses were conducted to assess 
long- term OS outcomes in ITT patient subgroups cate-
gorized by early response and treatment- related AEs at 
a landmark of 6 months. More evaluable ITT patients 
achieved a depth of response ≥50% maximal tumor reduc-
tion at 6 months with NIVO+IPI versus SUN (156/493 
(31.6%) vs 65/472 (13.8%)). Similarly, more patients 
achieved a greater RECIST- defined response (CR or PR) 
with NIVO+IPI versus SUN at 6 months (198/481 (41.2%) 
vs 134/449 (29.8%) patients, respectively). A positive 

association was seen between RECIST- defined response 
at 6 months and OS in both treatment arms (figure 4). 
In the NIVO+IPI arm, OS probabilities at 42 months from 
randomization were 97% for patients with CR, 75% for 
patients with PR, 61% for patients with stable disease, and 
27% for patients with progressive disease (figure 4A). 
Additionally, the association of AEs at 6 months with 
long- term survival was assessed in the NIVO+IPI arm 
among 493 ITT patients at risk. OS outcomes were similar 
between patients with immune- related AEs versus those 
without and were similar between patients who discon-
tinued therapy due to any- grade treatment- related AEs 
versus those who did not, indicating that these AEs did 
not negatively affect long- term OS (figure 5).

Consistent with previous reports,3 8 similar overall 
rates of treatment- related AEs of any grade occurred in 
the NIVO+IPI and SUN arms with extended follow- up 
(514/547 (94.0%) vs 521/535 (97.4%) patients). Yet, 
there were fewer grade 3–4 treatment- related AEs with 
NIVO+IPI versus SUN (47.3% vs 64.1%; online supple-
mentary table S3). Treatment- related AEs leading to 
discontinuation within 30 days of last dose occurred in 121 
(22.1%) patients in the NIVO+IPI arm and in 69 (12.9%) 
patients in the SUN arm. No additional treatment- related 
deaths were reported since the primary analysis: 8 (1.5%) 
in the NIVO+IPI arm and 4 (0.7%) in the SUN arm. The 
incidence of any- grade and grade 3–4 treatment- related 
AEs by 6- month interval was consistently lower with 
NIVO+IPI versus SUN over time (figure 6A). The overall 
incidence of treatment- related select AEs with NIVO+IPI 
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Figure 3 Treatment- free interval and response outcomes in complete responders. (A) In intermediate- risk/poor- risk (top) and 
favorable- risk (bottom) patients in the NIVO+IPI arm. (B) In intermediate- risk/poor- risk (top) and favorable- risk (bottom) patients 
in the SUN arm. TFI was defined as the time between protocol therapy discontinuation until subsequent therapy initiation or 
last known date alive. Bar indicates time on treatment/TFI. Time zero corresponds to first treatment date. Of all- risk patients, 
11 versus 6 received subsequent systemic therapy with NIVO+IPI versus SUN. These patients may have stopped therapy due 
to investigator- assessed progression or other protocol- specified reason such as toxicity (data not shown). The decision to start 
subsequent systemic therapy in either arm was made by the investigator based on expert opinion and treatment guidelines, and 
these data were not formally collected. ITT, intention- to- treat; NIVO+IPI, nivolumab plus ipilimumab; TFI, treatment- free interval 
in patients who are off study treatment.

was similar to previous reports3 8 (online supplementary 
table S4). The temporal patterns of treatment- related 
select AE incidence and corticosteroid use (≥40 mg PDE) 
both peaked within the first 6 months of treatment with 
NIVO+IPI (figure 6B,C). In total, 157 (28.7%) of 547 
patients treated with NIVO+IPI received corticosteroids 
(≥40 mg PDE) to manage any- grade treatment- related 
select AEs; 104 (19.0%) patients received ≥40 mg PDE 
continuously for ≥2 weeks and 54 (9.9%) received ≥40 mg 
PDE continuously for ≥30 days.

Kidney cancer–specific health- related quality of life 
benefits were observed with NIVO+IPI over SUN after 
extended follow- up, as measured using FKSI-19 question-
naires. The questionnaire completion rate was adjusted 
for study attrition and exceeded 80% for those who 
remained on protocol therapy for the duration of the 
study. Analyses of time to confirmed deterioration per 
FKSI-19 total score among intermediate- risk/poor- risk 
and ITT patients showed that NIVO+IPI significantly 
reduced the risk of worsening quality of life compared 
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Figure 4 Six- month landmark analysis of overall survival by best overall response per RECIST V.1.1 (per IRRC). (A) In 
the NIVO+IPI arm. (B) In the SUN arm. CR, complete response; IRRC, independent radiology review committee; NIVO+IPI, 
nivolumab plus ipilimumab; PD, progressive disease; PR, partial response; RECIST, Response Evaluation Criteria in Solid 
Tumors; SD, stable disease; SUN, sunitinib.

with SUN (intermediate/poor risk, HR, 0.64 (95% CI, 
0.54–0.77); ITT, HR 0.64 (95% CI, 0.55–0.74)). Simi-
larly, the risk was significantly reduced with NIVO+IPI in 
disease- related symptoms, physical disease- related symp-
toms, treatment side effects, and functional well- being 
domain scores (online supplementary figure S2).

dIsCussIon
These results demonstrate long- term survival benefit 
and durable responses with NIVO+IPI over SUN after 
extended follow- up of greater than 42 months. OS and 
ORR benefits were maintained with NIVO+IPI over SUN in 

intermediate- risk/poor- risk patients and in the ITT popu-
lation comprising all patients, regardless of risk category. 
Additionally, a PFS plateau emerged after 36 months at 
~33% with NIVO+IPI in both intermediate- risk/poor- risk 
and ITT patients, further supporting the unique durable 
response seen with this dual checkpoint inhibitor regimen. 
Among favorable- risk patients, ORR was higher and 
median PFS was longer with SUN; yet, the differences in 
OS outcomes between treatment arms were not conclusive. 
Additionally, the CR rate was higher in the NIVO+IPI arm, 
and a separation in the duration of response curves 
emerged after ~18 months in favor of NIVO+IPI.
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Figure 5 Six- month landmark overall survival analyses in intent- to- treat patients with nivolumab plus ipilimumab. (A) Immune- 
related adverse events (irAEs), yes versus no. (B) Treatment- related adverse events (TRAEs) leading to discontinuation, yes 
versus no. Includes events reported between first dose and 30 days after last dose of study therapy. mOS, median overall 
survival; NE, not estimable; NR, not reached.

More responses were durable with NIVO+IPI versus 
SUN across all IMDC risk categories. A greater propor-
tion of all patients achieved a CR with NIVO+IPI, and 
most of these CRs were durable at the time of database 
lock. Notably, almost half of all complete responders 
experienced a treatment- free interval without initiating 
subsequent therapy in the NIVO+IPI arm. Additionally, 
a greater proportion of patients had a deep response 
(≥50% maximal tumor shrinkage), and RECIST- defined 
ORR was higher with NIVO+IPI versus SUN among evalu-
able ITT patients at 6 months. Favorable RECIST- defined 
response at 6 months was positively associated with long- 
term OS with NIVO+IPI.

Neither incidence of immune- related AEs nor discon-
tinuation of therapy due to treatment- related AEs at 6 
months negatively impacted long- term OS with NIVO+IPI. 
Interestingly, a positive trend was observed between these 
AEs and OS, suggesting that these early events may be 
indicative of immune activation and could potentially 
be prognostic of response and long- term survival with 
NIVO+IPI. Previous studies have shown that immune- 
related events occurring early in the course of immune 
checkpoint inhibitor treatment may correlate with clin-
ical benefit in several malignancies.14–17

No new safety signals were observed, and the overall inci-
dence of treatment- related events with longer follow- up 
was similar to previous rates.3 8 Looking at treatment- 
related AEs by 6- month interval, the overall incidence 
decreased over time in both arms, yet consistently higher 
rates of any- grade and grade 3–4 AEs occurred with SUN 
versus NIVO+IPI. The incidence of treatment- related 
select (potentially immune- mediated) AEs and cortico-
steroid use (≥40 mg PDE) was highest within the first 6 
months of treatment with NIVO+IPI before decreasing 
over time, and overall rates of both were similar to 
previous reports.8 Additionally, intermediate- risk/poor- 
risk and ITT patients (comprising all IMDC risk, including 
favorable- risk patients) reported health- related quality 
of life benefits with NIVO+IPI versus SUN, as measured 
by time to deterioration of FKSI-19 total and multiple 
domain scores.

CheckMate 214 was not designed to assess outcomes 
in each efficacy population with equal power nor was 
it designed to assess outcomes within treatment arms 
across individual- risk groups. The analyses of the IMDC 
favorable- risk subgroup were limited by the comparatively 
small number of patients and wide 95% CIs observed. 
Additionally, response outcomes in this analysis were 
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Figure 6 Safety outcomes over time. (A) Treatment- related adverse events (AEs) over time by 6- month interval with nivolumab 
plus ipilimumab (NIVO+IPI) versus sunitinib (SUN). (B) Select treatment- related AEs over time by 6- month interval with NIVO+IPI. 
(C) Corticosteroid use over time with NIVO+IPI. aN=patients at risk at the beginning of each 6- month interval, and patients may 
be counted more than once across intervals. bIncidence of grade 3–4 treatment- related AEs in all intervals with NIVO+IPI after 
24 months was ≤2.4%. cN=patients at risk at the beginning of each 6- month interval, and patients may be counted more than 
once across intervals. dIncidence of grade 3–4 treatment- related select AEs in all intervals with NIVO+IPI after 12 months was 
≤1.6%. e≥40 mg prednisone daily or equivalent. Treatment- related AEs and treatment- related select AEs were calculated by 
6- month interval using the total number of new events out of the total number of patients at risk at the beginning of the interval.

aligned with the primary analysis and focused on IRRC 
assessment, which differed from the most recent interim 
analyses after 30 months’ minimum follow- up.8

Taken together, after an extended minimum follow- up 
of 42 months, OS benefits were maintained with NIVO+IPI 

versus SUN in both intermediate- risk/poor- risk and 
ITT patients, and OS results were not conclusive in the 
favorable- risk subgroup. Responses with NIVO+IPI were 
generally deep and durable regardless of IMDC risk- based 
prognosis. CR rates were higher, and a comparatively high 
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proportion of ITT patients remained progression- free at 
42 months with NIVO+IPI versus SUN. In summary, these 
results support NIVO+IPI as a first- line treatment option 
with the potential for durable response in patients with 
aRCC.
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