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Background: Nivolumab plus cabozantinib (NIVO þ CABO) was approved for first-line treatment of advanced renal cell
carcinoma (aRCC) based on superiority versus sunitinib (SUN) in the phase III CheckMate 9ER trial (18.1 months median
survival follow-up per database lock date); efficacy benefit was maintained with an extended 32.9 months of median
survival follow-up. We report updated efficacy and safety after 44.0 months of median survival follow-up in intent-to-
treat (ITT) patients and additional subgroup analyses, including outcomes by International Metastatic Renal Cell
Carcinoma Database Consortium (IMDC) prognostic risk score.
Patients and methods: Patients with treatment-naïve aRCC received NIVO 240 mg every 2 weeks plus CABO 40 mg
once daily or SUN 50 mg for 4 weeks (6-week cycles), until disease progression/unacceptable toxicity (maximum
NIVO treatment, 2 years). Primary endpoint was progression-free survival (PFS) per blinded independent central
review (BICR). Secondary endpoints were overall survival (OS), objective response rate (ORR) per BICR, and safety
and tolerability.
Results: Overall, 323 patients were randomised to NIVO þ CABO and 328 to SUN. Median PFS was improved with
NIVO þ CABO versus SUN [16.6 versus 8.4 months; hazard ratio (HR) 0.59; 95% confidence interval (CI) 0.49-0.71];
median OS favoured NIVO þ CABO versus SUN (49.5 versus 35.5 months; HR 0.70; 95% CI 0.56-0.87). ORR (95% CI)
was higher with NIVO þ CABO versus SUN [56% (50% to 62%) versus 28% (23% to 33%)]; 13% versus 5% of
patients achieved complete response, and median duration of response was 22.1 months versus 16.1 months,
respectively. PFS and OS favoured NIVO þ CABO over SUN across intermediate, poor and intermediate/poor IMDC
risk subgroups; higher ORR and complete response rates were seen with NIVO þ CABO versus SUN regardless of
IMDC risk subgroup. Any-grade (grade �3) treatment-related adverse events occurred in 97% (67%) versus 93%
(55%) of patients treated with NIVO þ CABO versus SUN.
ondence to: Prof. Thomas Powles, Barts Cancer Institute, Cancer Research UK Experimental Cancer Medicine Centre, Queen Mary University of London,
National Health Service Trust, London, UK
homas.powles1@nhs.net (T. Powles).

Porta is now with University of Bari ‘A. Moro,’ Bari, Italy.
dke is now with Klinikum Stuttgart, Katharinenhospital, Stuttgart, Germany.
J. Motzer and Toni K. Choueiri are co-senior authors.
Prior presentation: These results were presented, in part, at the American Society of Clinical Oncology (ASCO) Genitourinary Cancers Symposium; 16-18
023; San Francisco, California, USA, abstract number 6033, and the Cancer Immunotherapy and Immunomonitoring Conference; 24-27 April 2023; Vilnius,

29/© 2024 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
p://creativecommons.org/licenses/by-nc-nd/4.0/).

- Issue 5 - 2024 https://doi.org/10.1016/j.esmoop.2024.102994 1

Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
mailto:thomas.powles1@nhs.net
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.esmoop.2024.102994&domain=pdf
https://doi.org/10.1016/j.esmoop.2024.102994
https://doi.org/10.1016/j.esmoop.2024.102994


ESMO Open T. Powles et al.

2

Conclusions: After extended follow-up, NIVO þ CABO maintained survival and response benefits; safety remained
consistent with previous follow-ups. These results continue to support NIVO þ CABO as a first-line treatment for aRCC.
Trial registration: ClinicalTrials.gov, NCT03141177.
Key words: renal cell carcinoma, nivolumab, cabozantinib, IMDC, immunotherapy, phase III
INTRODUCTION

There has been substantial development in the first-line
setting of advanced renal cell carcinoma (aRCC) with the
advent of immunotherapy-based combination therapies.1,2

Treatment modalities combining immune checkpoint in-
hibitors (ICIs) and vascular endothelial growth factor
receptor-directed tyrosine kinase inhibitors (VEGFR-TKIs)
have led to improved efficacy and survival outcomes in this
patient population.3-10 As ICI combination therapy is known
to be associated with durable response in this disease
setting, longer follow-ups are important to assess the
durability of clinical benefit observed with ICI plus VEGFR-
TKI combinations.4,6,9-11

In the phase III CheckMate 9ER trial (NCT03141177),
first-line nivolumab plus cabozantinib (NIVO þ CABO)
demonstrated efficacy over sunitinib (SUN) in patients
with advanced or metastatic renal cell carcinoma (RCC)
across all three efficacy endpoints of progression-free
survival (PFS), overall survival (OS) and objective
response rate (ORR) at primary analysis with median
follow-up for OS of 18.1 months per database lock of 30
March 2020 (clinical data cut-off date, 12 February 2020).3

On the basis of these results, NIVO þ CABO is now a
standard of care for first-line aRCC.12,13 Improved efficacy
outcomes with NIVO þ CABO versus SUN were maintained
at extended median follow-up for OS of 32.9 months per
database lock of 24 June 2021 (clinical data cut-off date,
26 April 2021).4

Trials of ICI plus VEGFR-TKI combinations have exam-
ined efficacy by the International Metastatic Renal Cell
Carcinoma Database Consortium (IMDC) risk category,
with efficacy benefits observed mostly in the intermedi-
ate- and poor-risk groups.4,6,9,10 Long-term follow-up is
needed to determine the durable benefits of ICI plus
VEGFR-TKI combinations among IMDC risk groups,
particularly among favourable-risk patients who have
more indolent disease.14

Furthermore, NIVO treatment in the CheckMate 9ER trial
was not to exceed a maximum of 2 years per study design.
As such, data regarding the extent of survival benefit after
immunotherapy discontinuation as well as the impact of
subsequent therapy from the patient population who
completed per-protocol 2 years of NIVO treatment have not
yet been reported, and would provide insights into the
durability of NIVO efficacy after per-protocol discontinua-
tion of NIVO treatment.

Here, we report updated results after an extended me-
dian follow-up for OS of 44.0 months. We also report
exploratory subgroup analyses of efficacy by IMDC risk
category and subsequent therapy in patients who
completed the per-protocol 2 years of NIVO treatment.
https://doi.org/10.1016/j.esmoop.2024.102994
PATIENTS AND METHODS

Study design and patients

CheckMate 9ER is an open-label, randomised phase III trial.
Trial design and methods have been reported in detail
previously.3,4 Briefly, adults with treatment-naïve histologi-
cally confirmed advanced or metastatic RCC with a clear cell
component, any IMDC prognostic risk category and
measurable disease according to Response Evaluation
Criteria in Solid Tumors (RECIST) v1.1 were recruited from
125 hospitals and cancer centres across 18 countries. Pa-
tients were randomised 1 : 1 to intravenous NIVO 240 mg
every 2 weeks plus oral CABO 40 mg per day, or to oral SUN
50 mg per day monotherapy for 4 weeks in 6-week cycles.
Treatment continued until disease progression, unaccept-
able toxicity, withdrawal of consent or end of study,
whichever occurred first, with a maximum duration of 2
years of NIVO treatment. According to the protocol, dose
delays for adverse events (AEs) were allowed for all study
drugs, but dose reductions were not permitted for NIVO.
Randomisation was carried out via permuted blocks within
each stratum using a block size of four and stratified by
IMDC prognostic risk score [0 (favourable) versus 1-2 (in-
termediate) versus 3-6 (poor)], tumour programmed death
ligand 1 (PD-L1) expression (�1% versus <1% or indeter-
minate) and geographical region (United States, Canada and
Europe versus rest of the world). The Bristol Myers Squibb
(Princeton, NJ) interactive response technology team
generated the allocation sequence, which was transferred
to a third-party vendor for patient enrolment and assign-
ment to trial groups in collaboration with the investigators
at their respective study sites.

Endpoints and assessments

The primary endpoint was RECIST v1.1-defined PFS per
blinded independent central review (BICR). Secondary
endpoints were OS, ORR by RECIST v1.1 per BICR (including
time to and duration of response), and safety and tolera-
bility (including treatment-related events and AEs leading to
discontinuation).

Disease progression and objective response were defined
per RECIST v1.1, as assessed by the investigator and
confirmed by BICR. Best overall response of complete
response or partial response were verified by a confirma-
tory tumour assessment.

Duration of study therapy was defined as the time from
the first dose to last dose of study treatment or, for patients
who were still on study treatment, the clinical data cut-off
date. Time to treatment discontinuation was based on
KaplaneMeier analysis. The last dose date was the event
date for patients off study treatment (patients in the
Volume 9 - Issue 5 - 2024
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NIVO þ CABO arm were considered off treatment if both
NIVO and CABO were discontinued); patients who were still
on study treatment at the clinical data cut-off date were
censored.

AEs were assessed according to the National Cancer
Institute Common Terminology Criteria for Adverse Events
(v4.0) and are reported between first dose and 30 days after
the last dose of study therapy. A post hoc analysis was
conducted on incidence of any-grade and grade 3-4
treatment-related AEs in all treated patients by a 6-month
interval. Immune-mediated AEs were reported and
defined as specific events occurring within 100 days of the
last dose of study drug regardless of causality, treated with
immune-modulating medication, with no clear alternate
aetiology (based on investigator assessment) or had an
immune-mediated component. The use of corticosteroids
(�40 mg prednisone daily or equivalent) to manage
immune-mediated AEs was also reported.

Several pre-specified or post hoc exploratory subgroup
analyses were carried out by individual IMDC prognostic risk
subgroups and in the intermediate/poor combined sub-
group for efficacy (pre-specified); exposure (time to treat-
ment discontinuation and duration of therapy; post hoc);
and subsequent therapy (post hoc and pre-specified,
respectively). A post hoc analysis of subsequent therapy in
patients who completed the planned 2 years of NIVO
treatment was also carried out. Time to subsequent therapy
was defined as the time from the last dose of study treat-
ment to the start of subsequent therapy or death; patients
who never received subsequent anticancer therapy were
censored at the date the patient was last known alive.
Statistical analysis

Statistical methods have been previously reported.3,4

Assuming a 25% screen failure rate, w850 patients were
to be enrolled to randomise 638 patients. The planned
overall alpha for this trial was 0.05 (two-sided) for the
primary and secondary endpoints, and a hierarchical testing
procedure was used. PFS, OS, time to response, duration of
response, time to treatment discontinuation and time to
subsequent therapy were estimated using KaplaneMeier
methods.15 A stratified Cox proportional hazards model,
based on stratification factors used in randomisation, was
used for between-treatment arm comparisons of PFS and
OS for the intent-to-treat (ITT) population (all randomised
patients). An unstratified Cox proportional hazards model
was used for IMDC risk groups. For ORR, the exact two-
sided 95% confidence intervals (CIs) were computed using
the ClopperePearson method.16

Efficacy endpoints and subsequent therapy were ana-
lysed in the ITT population, and in IMDC risk subgroups.
Exposure, safety and tolerability were analysed in all treated
patients (patients who received at least one dose of any
study drug). The time to subsequent therapy was evaluated
in all treated patients and in patients who completed the
per-protocol 2 years of NIVO treatment. Temporal analysis
of treatment-related AEs by a 6-month interval was done
Volume 9 - Issue 5 - 2024
using the total number of new events out of the total
number of patients at risk at the beginning of the interval
and evaluated in all treated patients.

A data-monitoring committee provided oversight of effi-
cacy, safety and study conduct. All statistical analyses were
carried out using SAS (v9.2 and v9.4; SAS Institute Inc, Cary,
NC).
Trial oversight

The study protocol and its amendments were approved by
the institutional review board or an ethics committee at
each site, and the study was conducted in accordance with
Good Clinical Practice guidelines defined by the Interna-
tional Council for Harmonisation. Patients provided written
informed consent before enrolment. Protocol amendments
that were made on 18 December 2017 and 3 May 2019
affected the design of the study and recruitment, which
included terminating enrolment into the NIVO plus ipili-
mumab plus CABO triplet arm, increasing the number of
randomly assigned patients, including patients with IMDC
favourable-risk disease in the primary data analysis, and
adjustment to interim analyses and the overall a level of
endpoints.

RESULTS

Patients

At the time of database lock (27 May 2022), the median
follow-up for OS was 44.0 months [range 36.5-56.5 months;
median (range) follow-up for OS at clinical cut-off (12 April
2022), 42.5 months (35.0-55.0 months)] in all randomised
patients (NIVO þ CABO, n ¼ 323; SUN, n ¼ 328). Of all
treated patients, 57 of 320 (17.8%) in the NIVO þ CABO
arm versus 32 of 320 (10.0%) in the SUN arm remained on
treatment; the two most common reasons for discontinu-
ation were disease progression [154 (48.1%) versus 201
(62.8%)] and study drug toxicity [32 (10.0%) versus 37
(11.6%)], respectively (Supplementary Figure S1, available
at https://doi.org/10.1016/j.esmoop.2024.102994). Base-
line characteristics in the ITT population and patient sub-
groups of interest are summarised in Supplementary
Tables S1 and S2, available at https://doi.org/10.1016/j.
esmoop.2024.102994.
Efficacy outcomes

PFS was improved with NIVO þ CABO [median PFS 16.6
months (95% CI 12.8-19.5 months)] versus SUN [median PFS
8.4 months (95% CI 7.0-9.7 months)], with a hazard ratio
(HR) (95% CI) of 0.59 (0.49-0.71) in the ITT population. PFS
probability (95% CI) at 36 months favoured NIVO þ CABO
[23.2% (18.4% to 28.3%)] versus SUN [11.3% (7.7% to
15.7%)]. An improvement in PFS outcomes was also seen
across intermediate [HR 0.63 (95% CI 0.49-0.80)], poor [HR
0.37 (95% CI 0.24-0.57)] and intermediate/poor [HR 0.56
(95% CI 0.46-0.69)] combined IMDC risk groups, with a
trend towards favouring NIVO þ CABO with the favourable-
risk group [HR 0.72 (95% CI 0.49-1.05); Figure 1].
https://doi.org/10.1016/j.esmoop.2024.102994 3
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Figure 1. PFS per BICR in the (A) ITT population and by IMDC favourable (B), intermediate (C), poor (D) and intermediate/poor combined (E) risk group (IRT).
BICR, blinded independent central review; CI, confidence interval; HR, hazard ratio; IMDC, International Metastatic Renal Cell Carcinoma Database Consortium; IRT,
interactive response technology; ITT, intent-to-treat; NIVO þ CABO, nivolumab plus cabozantinib; PFS, progression-free survival; SUN, sunitinib.
aStratified Cox proportional hazard model used for HR.
bUnstratified Cox proportional hazard model used for HR.
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ORR (95% CI) was improved with NIVO þ CABO [56.0%
(50.4% to 61.5%)] versus SUN [28.0% (23.3% to 33.2%)]
in the ITT population, and across all IMDC risk subgroups,
particularly in the combined intermediate/poor-risk
group (Table 1). Higher complete response rates were
4 https://doi.org/10.1016/j.esmoop.2024.102994
observed with NIVO þ CABO versus SUN in the ITT popu-
lation (13.3% versus 4.9%) and across all IMDC risk sub-
groups, including the favourable-risk group (16.2% versus
9.7%) and the combined intermediate/poor-risk group
(12.4% versus 3.5%). Progressive disease rates were lower
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with NIVO þ CABO versus SUN in the ITT population (6.5%
versus 14.0%) and across almost all IMDC risk subgroups,
including the combined intermediate/poor-risk group (7.6%
versus 17.2%); similar progressive disease rates were seen
in the favourable-risk group (2.7% versus 2.8%). Median
(95% CI) duration of response in the ITT population was
22.1 months (18.0-26.0 months) with NIVO þ CABO versus
16.1 months (11.1-19.4 months) with SUN, with similar
trends across all IMDC risk subgroups (Table 1).

Similar to PFS, OS outcomes favoured NIVO þ CABO
[median OS 49.5 months (95% CI 40.3 months-not
estimable)] versus SUN [median OS 35.5 months (95% CI
29.2-42.3 months)] in the ITT population [HR (95% CI) 0.70
(0.56-0.87)]. OS probability (95% CI) at 36 months was
58.7% (53.0% to 63.9%) with NIVO þ CABO versus 49.5%
(43.9% to 54.9%) with SUN. An improvement in OS was also
seen across intermediate [HR 0.75 (0.56-1.00)], poor [HR
0.46 (0.30-0.72)] and combined intermediate/poor [HR 0.65
(0.51-0.83)] IMDC risk groups; no difference in OS outcomes
was observed in the favourable-risk group [HR 1.07 (0.63-
1.79); Figure 2].
Exposure and subsequent therapy

Among all treated patients, median time to treatment
discontinuation (95% CI) was 21.8 months (18.0-23.7
months) in the NIVO þ CABO arm (patients were consid-
ered off treatment if both NIVO and CABO were dis-
continued) versus 8.4 months (7.0-10.5 months) in the
SUN arm. In patient subgroups by IMDC risk category,
median time to treatment discontinuation (95% CI) was
23.6 months (19.3-27.6 months) versus 13.4 months (9.5-
20.9 months) in favourable-risk patients, 23.4 months
(18.0-24.4 months) versus 9.9 months (7.3-11.8 months)
in intermediate-risk patients, 14.0 months (9.0-18.4
months) versus 3.4 months (2.3-4.8 months) in poor-risk
patients and 19.6 months (16.3-23.5 months) versus 7.1
months (6.1-9.2 months) in intermediate/poor-risk pa-
tients, respectively.

The median duration of therapy (quartile 1-quartile 3) in
all treated patients was 21.8 months (8.8-34.0 months) in
the NIVO þ CABO arm (where either NIVO or CABO were
continued) versus 8.9 months (2.9-20.7 months) in the SUN
arm. In patient subgroups by IMDC risk category, median
duration of therapy (quartile 1-quartile 3) was 23.6 months
(12.7-37.7 months) versus 13.9 months (6.5-32.7 months) in
favourable-risk patients, 23.4 months (8.7-35.5 months)
versus 10.4 months (3.8-21.2 months) in intermediate-risk
patients, 14.0 months (5.8-23.8 months) versus 3.8
months (2.5-7.4 months) in poor-risk patients and 19.6
months (8.3-33.2 months) versus 7.6 months (2.8-16.8
months) in intermediate/poor-risk patients, respectively.

Among the ITT population, a higher proportion of pa-
tients in the SUN arm (133/328, 40.5%) received any sub-
sequent systemic anticancer therapy compared with the
NIVO þ CABO arm (81/323, 25.1%; Table 2). In the NIVO þ
CABO arm, a VEGF-targeted or VEGFR-targeted therapy (69/
323, 21.4%) was the most common subsequent systemic
https://doi.org/10.1016/j.esmoop.2024.102994 5

https://doi.org/10.1016/j.esmoop.2024.102994
https://doi.org/10.1016/j.esmoop.2024.102994


74
72

70
68

67
63

63
61

56
55

55
52

48
49

26
27

9
5

0
0

No. at risk
NIVO+CABO
SUN

0 6 12 18 24 30 36 42 48
Months

A

323
328

298
276

272
240

250
217

222
189

207
168

180
150

97
83

25
17

No. at risk
NIVO+CABO
SUN

0

50

75

25

100
O

ve
ra

ll 
su

rv
iv

al
 (%

)

54

0
0

79.0%

68.8% 58.7%

49.5%

0 6 12 18 24 30 36 42 48
Months

54

B

0

50

75

25

100

O
ve

ra
ll 

su
rv

iv
al

 (%
)

86.3%

87.3%
68.4%

70.1%

61
68

52
44

49
32

42
29

34
23

33
21

28
16

16
7

3
1

0
0

No. at risk
NIVO+CABO
SUN

0 6 12 18 24 30 36 42 48
Months

C

188
188

176
164

156
145

145
127

132
111

119
95

104
85

55
49

13
11

No. at risk
NIVO+CABO
SUN

0

50

75

25

100

O
ve

ra
ll 

su
rv

iv
al

 (%
)

54

0
0

0 6 12 18 24 30 36 42 48
Months

54

D

0

50

75

25

100

O
ve

ra
ll 

su
rv

iv
al

 (%
)

0 6 12 18 24 30 36 42 48
Months

E

249
256

228
208

205
177

187
156

166
134

152
116

132
101

71
56

16
12

No. at risk
NIVO+CABO
SUN

0

50

75

25

100

O
ve

ra
ll 

su
rv

iv
al

 (%
)

54

0
0

ITT Favourable

Intermediate Poor

78.9%

70.3%

46.8%

25.1%

43.3%

71.0% 58.7%

50.4%

Intermediate/poor

76.8%

63.6%
55.7%

43.6%

Median OS (95% CI), months

HR (95% CI), 0.70 (0.56-0.87)a

NIVO+CABO 49.5 (40.3-NE)
35.5 (29.2-42.3)SUN

Median OS (95% CI), months

HR (95% CI), 1.07 (0.63-1.79)b

NIVO+CABO NR (40.7-NE)
47.6 (43.6-NE)SUN

Median OS (95% CI), months

HR (95% CI), 0.75 (0.56-1.00)b

NIVO+CABO 49.5 (37.6-NE)
36.2 (25.7-46.0)SUN

Median OS (95% CI), months

HR (95% CI), 0.65 (0.51-0.83)b

NIVO+CABO 49.5 (34.9-NE)
29.2 (23.7-36.0)SUN

Median OS (95% CI), months

HR (95% CI), 0.46 (0.30-0.72)b

NIVO+CABO 34.8 (21.4-NE)
10.5 (6.8-20.7)SUN

Figure 2. OS in the (A) ITT population and by IMDC favourable (B), intermediate (C), poor (D) and intermediate/poor combined (E) risk group (IRT).
CI, confidence interval; HR, hazard ratio; IMDC, International Metastatic Renal Cell Carcinoma Database Consortium; IRT, interactive response technology; ITT, intent-
to-treat; NE, not estimable; NIVO þ CABO, nivolumab plus cabozantinib; NR, not reached; OS, overall survival; SUN, sunitinib.
aStratified Cox proportional hazard model used for HR.
bUnstratified Cox proportional hazard model used for HR.
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therapy, with axitinib most commonly used in this class (29/
323, 9.0%); followed by programmed death 1 (PD-1) or PD-
L1 inhibitor-based therapy (21/323, 6.5%), with NIVO most
commonly used in this class (17/323, 5.3%). The most
common subsequent systemic therapy in the SUN arm was
6 https://doi.org/10.1016/j.esmoop.2024.102994
a PD-1 or PD-L1 inhibitor-based therapy (101/328, 30.8%),
with NIVO most commonly used in this class (93/328,
28.4%); followed by a VEGF-targeted or VEGFR-targeted
therapy, with cabozantinib most commonly used in this
class (30/328, 9.1%). The trends in subsequent anticancer
Volume 9 - Issue 5 - 2024
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Table 2. Summary of subsequent anticancer therapy in the ITT population and in patients by IMDC risk group

Therapya ITT population IMDC risk category

Favourable Intermediate Poor Intermediate/poor

NIVO þ
CABO
(N ¼ 323)

SUN
(N ¼ 328)

NIVO þ
CABO
(n ¼ 74)

SUN
(n ¼ 72)

NIVO þ
CABO
(n ¼ 188)

SUN
(n ¼ 188)

NIVO þ
CABO
(n ¼ 61)

SUN
(n ¼ 68)

NIVO þ
CABO
(n ¼ 249)

SUN
(n ¼ 256)

Any subsequent therapyb 116 (35.9) 148 (45.1) 26 (35.1) 30 (41.7) 71 (37.8) 89 (47.3) 19 (31.1) 29 (42.6) 90 (36.1) 118 (46.1)
Any subsequent systemic
therapy

81 (25.1) 133 (40.5) 20 (27.0) 29 (40.3) 47 (25.0) 78 (41.5) 14 (23.0) 26 (38.2) 61 (24.5) 104 (40.6)

Any PD-(L)1 inhibitor 21 (6.5) 101 (30.8) 5 (6.8) 21 (29.2) 13 (6.9) 58 (30.9) 3 (4.9) 22 (32.4) 16 (6.4) 80 (31.3)
Nivolumab 17 (5.3) 93 (28.4) 5 (6.8) 20 (27.8) 10 (5.3) 52 (27.7) 2 (3.3) 21 (30.9) 12 (4.8) 73 (28.5)
Pembrolizumab 7 (2.2) 7 (2.1) 3 (4.1) 2 (2.8) 3 (1.6) 4 (2.1) 1 (1.6) 1 (1.5) 4 (1.6) 5 (2.0)
Atezolizumab 0 1 (0.3) 0 1 (1.4) 0 0 0 0 0 0
Durvalumab 0 4 (1.2) 0 2 (2.8) 0 2 (1.1) 0 0 0 2 (0.8)

Any CTLA-4 inhibitor 8 (2.5) 20 (6.1) 3 (4.1) 6 (8.3) 5 (2.7) 10 (5.3) 0 4 (5.9) 5 (2.0) 14 (5.5)
Ipilimumab 8 (2.5) 19 (5.8) 3 (4.1) 5 (6.9) 5 (2.7) 10 (5.3) 0 4 (5.9) 5 (2.0) 14 (5.5)
Tremelimumab 0 1 (0.3) 0 1 (1.4) 0 0 0 0 0 0

Any VEGF(R) inhibitor 69 (21.4) 63 (19.2) 18 (24.3) 17 (23.6) 38 (20.2) 36 (19.1) 13 (21.3) 10 (14.7) 51 (20.5) 46 (18.0)
Axitinib 29 (9.0) 20 (6.1) 11 (14.9) 3 (4.2) 15 (8.0) 12 (6.4) 3 (4.9) 5 (7.4) 18 (7.2) 17 (6.6)
Sunitinib 21 (6.5) 8 (2.4) 4 (5.4) 2 (2.8) 12 (6.4) 6 (3.2) 5 (8.2) 0 17 (6.8) 6 (2.3)
Pazopanib 13 (4.0) 8 (2.4) 3 (4.1) 1 (1.4) 6 (3.2) 7 (3.7) 4 (6.6) 0 10 (4.0) 7 (2.7)
Lenvatinib 10 (3.1) 3 (0.9) 3 (4.1) 3 (4.2) 5 (2.7) 0 2 (3.3) 0 7 (2.8) 0
Cabozantinib 7 (2.2) 30 (9.1) 2 (2.7) 9 (12.5) 4 (2.1) 15 (8.0) 1 (1.6) 6 (8.8) 5 (2.0) 21 (8.2)
Sorafenib 2 (0.6) 7 (2.1) 0 1 (1.4) 1 (0.5) 5 (2.7) 1 (1.6) 1 (1.5) 2 (0.8) 6 (2.3)
Tivozanib 2 (0.6) 0 1 (1.4) 0 1 (0.5) 0 0 0 1 (0.4) 0
Sorafenib tosylate 1 (0.3) 0 0 0 0 0 1 (1.6) 0 1 (0.4) 0
Tivozanib hydrochloride
monohydrate

0 1 (0.3) 0 1 (1.4) 0 0 0 0 0 0

Other 20 (6.2) 18 (5.5) 7 (9.5) 6 (8.3) 9 (4.8) 9 (4.8) 4 (6.6) 3 (4.4) 13 (5.2) 12 (4.7)
Everolimus 12 (3.7) 10 (3.0) 5 (6.8) 4 (5.6) 3 (1.6) 5 (2.7) 4 (6.6) 1 (1.5) 7 (2.8) 6 (2.3)
Investigational
antineoplastic drugs

4 (1.2) 4 (1.2) 0 1 (1.4) 4 (2.1) 2 (1.1) 0 1 (1.5) 4 (1.6) 3 (1.2)

Belzutifan 1 (0.3) 0 1 (1.4) 0 0 0 0 0 0 0
BMS 986179 1 (0.3) 0 0 0 1 (0.5) 0 0 0 1 (0.4) 0
Gimeracil; oteracil
potassium; tegafur

1 (0.3) 0 0 0 1 (0.5) 0 0 0 1 (0.4) 0

MK 4280 1 (0.3) 0 0 0 0 0 1 (1.6) 0 1 (0.4) 0
Talazoparib 1 (0.3) 0 1 (1.4) 0 0 0 0 0 0 0
Investigational drug 0 1 (0.3) 0 1 (1.4) 0 0 0 0 0 0
Monoclonal antibodies and
antibodyedrug conjugates

0 1 (0.3) 0 0 0 1 (0.5) 0 0 0 1 (0.4)

Savolitinib 0 2 (0.6) 0 1 (1.4) 0 1 (0.5) 0 0 0 1 (0.4)
Temsirolimus 0 1 (0.3) 0 0 0 0 0 1 (1.5) 0 1 (0.4)

All values presented as no. of patients (%).
CTLA-4, cytotoxic T-lymphocyte-associated protein 4; IMDC, International Metastatic Renal Cell Carcinoma Database Consortium; ITT, intent-to-treat; NIVO þ CABO, nivolumab
plus cabozantinib; PD-(L)1, programmed death-(ligand) 1; SUN, sunitinib; VEGF(R), vascular endothelial growth factor (receptor).
aPatients may have received more than one type of subsequent therapy. Subsequent therapy was defined as therapy started on or after the date of first study dose (date of
randomisation if patient was never treated).
bIncludes patients who received subsequent radiotherapy, surgery or systemic therapy.

T. Powles et al. ESMO Open
therapy were generally consistent between the ITT popu-
lation and each IMDC risk group. In the NIVO þ CABO arm,
axitinib use among IMDC favourable-risk patients tended to
be higher versus other IMDC risk groups (Table 2).

Among patients who completed the per-protocol 2 years
of NIVO treatment, 10.4% (12/115) received any subse-
quent systemic anticancer therapy; the most common was a
VEGF-targeted or VEGFR-targeted therapy (7/115, 6.1%),
followed by a PD-1 or PD-L1 inhibitor-based therapy (5/115,
4.3%, Supplementary Table S3, available at https://doi.org/
10.1016/j.esmoop.2024.102994). NIVO (5/115, 4.3%) and
everolimus (4/115, 3.5%) were the most common individual
subsequent therapies received in this patient subgroup.

The median time to subsequent therapy (95% CI) in all
treated patients was 4.0 months (2.6-6.8 months) in the
NIVO þ CABO arm and 2.1 months (1.4-2.8 months) in the
Volume 9 - Issue 5 - 2024
SUN arm (after discontinuation of all study drugs;
Supplementary Figure S2, available at https://doi.org/10.
1016/j.esmoop.2024.102994) and 20.6 months (7.9
months-not estimable) in patients who completed per-
protocol 2 years of NIVO treatment (irrespective of
continuing or completing CABO treatment) (Supplementary
Figure S3, available at https://doi.org/10.1016/j.esmoop.
2024.102994).
Safety

Among all treated patients, the incidence of any-grade and
grade �3 treatment-related AEs was 97.2% (311/320) and
66.9% (214/320) in the NIVO þ CABO arm and 93.1% (298/
320) and 55.3% (177/320) in the SUN arm, respectively;
similar to previous reporting.4 The most common any-grade
https://doi.org/10.1016/j.esmoop.2024.102994 7
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Figure 3. Treatment-related AEs in ‡20% of all treated patients.
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treatment-related AEs were diarrhoea [59.4% (190/320)],
palmareplantar erythrodysaesthesia [38.8% (124/320)] and
hypothyroidism [36.9% (118/320)] in the NIVO þ CABO
arm, and diarrhoea [46.3% (148/320)], palmareplantar
erythrodysaesthesia [41.9% (134/320)] and hypertension
[34.1% (109/320)] in the SUN arm (Figure 3). The most
common grade �3 treatment-related AEs were hyperten-
sion [12.8% (41/320)], palmareplantar erythrodysaesthesia
[7.8% (25/320)] and diarrhoea [7.2% (23/320)] in the
NIVO þ CABO arm, and hypertension [12.5% (40/320)] and
palmareplantar erythrodysaesthesia [8.1% (26/320)] in the
SUN arm.

The incidence of any-grade and grade 3-4 treatment-
related AEs in all treated patients by a 6-month interval
decreased over time in both arms and was generally higher
with NIVO þ CABO versus SUN (Supplementary Figure S4,
available at https://doi.org/10.1016/j.esmoop.2024.102994).

Any-grade treatment-related AEs led to discontinuation
of either therapy in 27.5% (88/320) of patients in the
NIVO þ CABO arm [6.6% (21/320) discontinued NIVO and
CABO simultaneously; 1.6% (5/320) discontinued NIVO and
8 https://doi.org/10.1016/j.esmoop.2024.102994
CABO sequentially; while 9.7% (31/320) discontinued NIVO
only; and 9.7% (31/320) discontinued CABO only]; 10.6%
(34/320) of patients discontinued SUN.

The incidence of immune-mediated AEs was similar to
that reported previously, with most as low-grade
events.4 The most common any-grade immune-medi-
ated AEs were hypothyroidism [27.8% (89/320)], hyper-
thyroidism [9.4% (30/320)] and rash [8.4% (27/320)]
in the NIVO þ CABO arm, and hypothyroidism [9.7%
(31/320)] and hepatotoxicity [1.9% (6/320)] in the SUN
arm. The most common grade �3 immune-mediated AEs
were alanine aminotransferase increased [2.8% (9/320)],
diarrhoea [2.5% (8/320)] and hepatotoxicity [2.2%
(7/320)] in the NIVO þ CABO arm, and hypothyroidism,
hepatotoxicity and hyperbilirubineamia [each 0.3%
(1/320)] in the SUN arm.

Overall, 21.9% (70/320) of patients treated with NIVO þ
CABO required continuous corticosteroids (�40 mg pred-
nisone daily or equivalent) for any duration of time to
manage immune-mediated AEs; 12.8% (41/320) and 5.3%
(17/32) received corticosteroids (�40 mg prednisone daily
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or equivalent) continuously for �14 days and �30 days,
respectively.

No new treatment-related deaths were reported since
the previous database lock (14 June 2021).4
DISCUSSION

With extended follow-up (44.0 months median survival
follow-up, per database lock date), first-line NIVO þ CABO in
patients with previously untreated aRCC continued to
maintain clinical benefits over SUN in all three efficacy
endpoints of PFS per BICR, OS, and ORR per BICR. Notably,
median OS in the NIVO þ CABO arm increased by 11.8
months in the ITT population since the previous database
lock.4 With the longer follow-up reported here, the safety
profile of NIVO þ CABO remains consistent with previous
follow-up for this trial,4 with no new safety signals emerging.

Responses with NIVO þ CABO were durable, with higher
complete response rates with NIVO þ CABO versus SUN
observed within the ITT population and across all IMDC risk
groups. OS and PFS outcomes favoured NIVO þ CABO
versus SUN across most IMDC risk groups except for pa-
tients in the favourable-risk group; however, there was a
trend toward favouring NIVO þ CABO for PFS. Outcomes
observed by individual IMDC risk categories are consistent
with results from previous CheckMate 9ER follow-ups.3,4

Other phase III aRCC trials comparing first-line ICI plus
VEGFR-TKI combination regimens with SUN have demon-
strated generally similar outcomes in subgroup analyses by
individual IMDC risk category, including KEYNOTE-426
(pembrolizumab plus axitinib), CLEAR (pembrolizumab
plus lenvatinib) and JAVELIN Renal 101 (avelumab plus
axitinib).6,9,10 In this analysis, median PFS and objective
response with NIVO þ CABO versus SUN were doubled (PFS
15.6 months versus 7.1 months; ORR 52.6% versus 23.0%)
in the combined IMDC intermediate/poor-risk group.
Generally similar efficacy outcomes for PFS and ORR in the
combined intermediate/poor-risk group were observed
with the first-line anti-PD-1 plus VEGFR-TKI combination,
pembrolizumab plus axitinib.10 In this extended follow-up,
median OS also favoured NIVO þ CABO versus SUN (49.5
versus 29.2 months) in the combined intermediate/poor-
risk group. These OS outcomes are generally similar with
those previously reported in long-term follow-up analyses
of this subpopulation in trials evaluating first-line ICI plus
VEGFR-TKI or dual ICI regimens.9-11 Controversy surround-
ing the use of anti-PD-1 plus VEGFR-TKI combination ther-
apy in patients with IMDC favourable-risk remains, as
notable improvements in PFS and ORR, but not OS, have
been observed in this patient population.6,10

Subsequent systemic cancer therapy in the ITT population
followed trends similar to those previously reported, with
VEGF-targeted therapy in the NIVO þ CABO group and PD-
(L)1 inhibitor-based regimens in the SUN group as the most
common subsequent systemic anticancer therapy3,4; these
trends were also seen across all IMDC risk groups and in
patients who completed 2 years of NIVO treatment. In
addition, patients who completed 2 years of NIVO
Volume 9 - Issue 5 - 2024
treatment experienced an extended time to initiation of
subsequent therapy (median 20.6 months), suggesting the
continued durability of efficacy with NIVO.

In this updated analysis, a post hoc assessment of
treatment-related AEs by a 6-month interval in all treated
patients was conducted to evaluate safety over time.
Interestingly, this assessment showed that the highest
incidence of most treatment-related AEs occurred during
the treatment initiation period with NIVO þ CABO and
decreased over time. These data suggest that tolerability
with NIVO þ CABO may improve over time.

Some limitations should be considered when evaluating
outcomes in this report. This open-label trial is limited due
to the lack of blinding. Exploratory subgroup analyses (i.e.
exposure and subsequent therapy by IMDC prognostic risk
category, and subsequent therapy in patients who
completed the per-protocol 2 years of NIVO treatment),
together with the analysis of incidence of treatment-related
AEs over time by a 6-month interval, were limited by their
post hoc exploratory nature. Additionally, this trial was not
powered to detect differences between treatment arms in
subsets of patients stratified by IMDC risk. Finally, the
KaplaneMeier curve for time to subsequent therapy in
patients who completed the per-protocol 2 years of NIVO
flattened after 12 months post-NIVO discontinuation until a
single event led to crossing of the median and contributed
to the wide CI, with the upper bound not estimable.

In conclusion, NIVO þ CABO combination continues to
demonstrate prolonged survival and durable antitumour
activity versus SUN after a median follow-up of 44.0 months
in patients with previously untreated aRCC, including
among the IMDC intermediate, poor and intermediate/
poor-risk subgroups. These results continue to support
first-line NIVO þ CABO as a standard of care for this
population.
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