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BACKGROUND
The efficacy and safety of nivolumab plus cabozantinib as compared with those 
of sunitinib in the treatment of previously untreated advanced renal-cell carcinoma 
are not known.

METHODS
In this phase 3, randomized, open-label trial, we randomly assigned adults with pre-
viously untreated clear-cell, advanced renal-cell carcinoma to receive either nivolumab 
(240 mg every 2 weeks) plus cabozantinib (40 mg once daily) or sunitinib (50 mg once 
daily for 4 weeks of each 6-week cycle). The primary end point was progression-free 
survival, as determined by blinded independent central review. Secondary end 
points included overall survival, objective response as determined by independent 
review, and safety. Health-related quality of life was an exploratory end point.

RESULTS
Overall, 651 patients were assigned to receive nivolumab plus cabozantinib (323 
patients) or sunitinib (328 patients). At a median follow-up of 18.1 months for 
overall survival, the median progression-free survival was 16.6 months (95% confi-
dence interval [CI], 12.5 to 24.9) with nivolumab plus cabozantinib and 8.3 months 
(95% CI, 7.0 to 9.7) with sunitinib (hazard ratio for disease progression or death, 
0.51; 95% CI, 0.41 to 0.64; P<0.001). The probability of overall survival at 12 months 
was 85.7% (95% CI, 81.3 to 89.1) with nivolumab plus cabozantinib and 75.6% 
(95% CI, 70.5 to 80.0) with sunitinib (hazard ratio for death, 0.60; 98.89% CI, 0.40 
to 0.89; P = 0.001). An objective response occurred in 55.7% of the patients receiv-
ing nivolumab plus cabozantinib and in 27.1% of those receiving sunitinib 
(P<0.001). Efficacy benefits with nivolumab plus cabozantinib were consistent 
across subgroups. Adverse events of any cause of grade 3 or higher occurred in 
75.3% of the 320 patients receiving nivolumab plus cabozantinib and in 70.6% of 
the 320 patients receiving sunitinib. Overall, 19.7% of the patients in the combina-
tion group discontinued at least one of the trial drugs owing to adverse events, 
and 5.6% discontinued both. Patients reported better health-related quality of life 
with nivolumab plus cabozantinib than with sunitinib.

CONCLUSIONS
Nivolumab plus cabozantinib had significant benefits over sunitinib with respect 
to progression-free survival, overall survival, and likelihood of response in patients 
with previously untreated advanced renal-cell carcinoma. (Funded by Bristol Myers 
Squibb and others; CheckMate 9ER ClinicalTrials.gov number, NCT03141177.)
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Renal-cell carcinoma is a tumor 
characterized by loss of the VHL gene, 
and this loss leads to increased angio-

genesis.1 Immunotherapies and antiangiogenic 
therapies have improved outcomes, and the treat-
ment landscape has expanded rapidly.1-3 Clinical 
benefits in patients with advanced renal-cell 
carcinoma have been observed with regimens 
that include different combinations of immune, 
antiangiogenic, and signal transduction–block-
ing agents,4-9 and refining the individual compo-
nents may further improve outcomes.

Both cabozantinib (a small-molecule inhibi-
tor of tyrosine kinases) and nivolumab (a pro-
grammed death 1 [PD-1] immune checkpoint 
inhibitor antibody) are approved therapies for 
the treatment of advanced renal-cell carcinoma 
and have been shown to improve overall survival 
as single agents in phase 3 trials.10-13 Cabozanti-
nib inhibits tyrosine kinases involved in tumor-
cell proliferation, neovascularization, and immune-
cell regulation, including MET, vascular endothelial 
growth factor receptor 1 (VEGF-R1) through 
VEGF-R3, and the TAM family of kinases 
(TYRO3, AXL, and MER), and has immunomodu-
latory properties that counteract tumor-induced 
immunosuppression, which may enhance re-
sponse to immune-checkpoint inhibition.14-17 In 
a phase 1 dose-finding study of nivolumab plus 
cabozantinib involving patients with advanced 
genitourinary cancers, a cabozantinib dose of 
40 mg per day had similar efficacy to that of 60 mg 
per day but had fewer toxic effects.4 We conducted 
a phase 3 trial (CheckMate 9ER) to compare the 
efficacy and safety of the combination of nivolu-
mab plus cabozantinib with sunitinib in the first-
line treatment of patients with advanced renal-
cell carcinoma with clear-cell histologic features.

Me thods

Patients

Eligible patients were adults with previously un-
treated advanced renal-cell carcinoma with a 
clear-cell component. Patients had any Interna-
tional Metastatic Renal-Cell Carcinoma Database 
Consortium (IMDC) prognostic risk score18,19 and 
a Karnofsky performance-status score of at least 
70 (on a scale from 0 to 100, with lower scores 
indicating greater disability).20 Patients had mea-
surable disease according to Response Evalua-

tion Criteria in Solid Tumors, version 1.1, as 
assessed by the investigator and either advanced 
renal-cell carcinoma (not amenable to curative 
surgery or radiation therapy) or metastatic renal-
cell carcinoma (American Joint Committee on 
Cancer stage IV). Additional enrollment criteria 
included no previous systemic therapy for renal-
cell carcinoma (one previous adjuvant or neoad-
juvant therapy for completely resectable renal-
cell carcinoma was permitted) and available 
tumor tissue for analysis. Patients were excluded 
if they had active central nervous system metas-
tases or active autoimmune disease or had re-
ceived systemic treatment with either glucocorti-
coids (>10 mg of prednisone equivalent per day) 
or other immunosuppressive medications within 
14 days before randomization. Full eligibility 
criteria are listed in the trial protocol, available 
with the full text of this article at NEJM.org.

Trial Design and Treatments

CheckMate 9ER is a phase 3, randomized, open-
label trial of nivolumab combined with cabozan-
tinib as compared with sunitinib monotherapy. 
Patients underwent randomization in a 1:1 ratio 
and were stratified according to IMDC prognos-
tic risk score (0 [favorable] vs. 1 or 2 [intermedi-
ate] vs. 3 to 6 [poor]),18,19 geographic region 
(United States and Europe vs. the rest of the 
world), and tumor expression of the PD-1 ligand 
PD-L1 (≥1% vs. <1% or indeterminate). Specific 
risk factors that make up the IMDC score are 
included in the Supplementary Appendix, avail-
able at NEJM.org. Nivolumab was administered 
intravenously at a dose of 240 mg every 2 weeks, 
and cabozantinib was administered orally at a 
dose of 40 mg once daily. Sunitinib was admin-
istered orally at a dose of 50 mg once daily for 
4 weeks, followed by 2 weeks off (6-week cycle). 
All trial treatment continued until disease pro-
gression or unacceptable toxic effects, with a 
maximum 2-year duration of nivolumab treat-
ment. Crossover between groups was not per-
mitted. Dose reductions were not allowed for 
nivolumab but were permitted for cabozantinib 
and sunitinib, according to the protocol. Dose 
delays for adverse events were permitted for all 
trial drugs. Discontinuation assessments for 
nivolumab and cabozantinib were made sepa-
rately for each drug; if discontinuation criteria 
were met for only one drug, treatment could 
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continue with the other drug that was not re-
lated to the observed toxic effect, according to 
the protocol. Dose-reduction specifications and 
discontinuation criteria for both groups are de-
tailed in the trial protocol.

End Points and Assessments

The primary end point was progression-free sur-
vival among all the patients who underwent ran-
domization (intention-to-treat population). The 
secondary end points were overall survival and 
objective response (including time to and dura-
tion of response) in the intention-to-treat popu-
lation and safety in patients who received at least 
one dose of trial treatment. Progression-free 
survival and objective response were assessed by 
blinded independent central review. Efficacy out-
comes according to key disease and demograph-
ic characteristics at baseline were evaluated by 
means of prespecified supportive subgroup analy-
ses. An exploratory analysis of secondary pro-
gression-free survival outcomes, including sub-
sequent therapy (progression-free survival 2), was 
performed. Health-related quality of life was as-
sessed as an exploratory end point with the use 
of the National Comprehensive Cancer Network 
19-item Functional Assessment of Cancer Ther-
apy–Kidney Symptom Index (FKSI-19; scores 
range from 0 to 76, with higher scores indicat-
ing fewer symptoms) and the 9-item subset of 
disease-related symptoms (FKSI-DRS; scores 
range from 0 to 36, with higher scores indicat-
ing fewer symptoms).21 Threshold values for the 
change in scores that was considered important 
to patients for the FKSI-19 instrument and sub-
scales have been estimated (total score, 3 points; 
FKSI-DRS, 1 point).22,23

Adverse events were graded according to the 
National Cancer Institute Common Terminology 
Criteria for Adverse Events, version 4.0.24 The 
incidences of adverse events (both of any cause 
and treatment-related) and of events leading to 
discontinuation of trial treatment or death are 
summarized. Immune-mediated adverse events 
and the use of glucocorticoids (≥40 mg predni-
sone daily or equivalent) to manage these events 
are also reported. In addition, PD-L1 expression 
was defined as the percent of positive tumor cell 
membrane staining in a minimum of 100 tumor 
cells that could be evaluated by means of the 
validated Dako PD-L1 IHC 28-8 pharmDx assay.25

Trial Oversight

This trial was approved by the institutional re-
view board or an ethics committee at each site 
and was conducted in accordance with Good 
Clinical Practice guidelines defined by the Inter-
national Council for Harmonisation. Enrolled 
patients provided written informed consent ac-
cording to the principles of the Declaration of 
Helsinki. Efficacy and safety data were reviewed 
by an independent data monitoring committee. 
The trial was designed by the authors in collabo-
ration with the sponsor (Bristol Myers Squibb) 
and partner (Exelixis). The authors vouch for the 
completeness and accuracy of the data and for 
the fidelity of the trial to the protocol. All the 
authors contributed to drafting and provided 
final approval of the manuscript. As part of the 
site agreement, investigators agreed to keep all 
aspects and outcomes of the trial confidential. A 
medical writer employed by the sponsor assisted 
with the preparation of the manuscript.

Statistical Analysis

It was estimated that 638 patients would undergo 
randomization. The overall alpha for this trial 
was 0.05 (two-sided) for the primary end point 
(progression-free survival) and secondary end 
points (overall survival, followed by objective 
response), and a hierarchical testing procedure 
was used.26 Progression-free survival was to be 
evaluated at an alpha level of 0.05 (single final 
analysis). If the between-group difference in 
progression-free survival was significant, analy-
sis of overall survival would be performed at an 
overall alpha level of 0.05, with the use of a hier-
archical testing procedure. If the difference in 
progression-free survival (primary end point) 
was significant, it was specified that the trial 
would continue until the between-group differ-
ence in overall survival (secondary end point) 
was significant (0.011 at the first interim, 0.025 
at the second interim, and 0.041 at the final 
analysis with an O’Brien and Fleming alpha 
spending function).27 On rejection of the null 
hypothesis for overall survival, analysis of objec-
tive response would be performed at an alpha 
level of 0.05 (single final analysis), according to 
a hierarchical testing procedure. Confidence in-
tervals were defined on the basis of the respec-
tive alpha level assigned to a given end point. All 
P values reported are two-sided. Further details 
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of the analysis are included in the Methods sec-
tion of the Supplementary Appendix, and the 
full statistical analysis plan is available with the 
protocol.

Progression-free and overall survival were com-
pared between the treatment groups with the 
use of a stratified log-rank test, and the estimate 
of the hazard ratio between treatment groups 
was calculated by means of a stratified Cox 
proportional-hazards model that used IMDC prog-
nostic risk score (0 vs. 1 or 2 vs. 3 to 6), tumor 
PD-L1 expression (≥1% vs. <1% or indetermi-
nate), and region (United States or Europe vs. 
the rest of the world) as stratification factors. 
Progression-free and overall survival and re-
sponse duration were estimated with the use of 
Kaplan–Meier methods. Estimates of the per-
centage of patients with an objective response, 
along with the exact two-sided 95% confidence 
interval, were computed according to the Clopper–
Pearson method.28 The forest plots of the un-
stratified hazard ratios for progression-free and 
overall survival and a forest plot of unweighted 
differences in the percentage of patients with an 
objective response were produced for each pre-
specified subgroup, with no adjustment for mul-
tiplicity. Change from baseline in health-related 
quality of life was assessed with the use of de-
scriptive statistics, and nominal P values based 
on a linear-regression model for repeated mea-
sures that controlled for treatment group, time 
point, baseline patient-reported outcomes score, 
and the stratification factors (IMDC prognostic 
risk score, tumor PD-L1 expression, and geo-
graphic region) are reported. All data reported 
are based on the final analysis of progression-
free survival, the first interim analysis of overall 
survival, and the final analysis of objective re-
sponse from a database lock of March 30, 2020.

R esult s

Patients and Treatments

Between September 2017 and May 2019, a total 
of 651 patients underwent randomization at 125 
sites in 18 countries; 323 patients made up the 
intention-to-treat population in the nivolumab-
plus-cabozantinib group, and 328 patients made 
up the intention-to-treat population in the suni-
tinib group. Among patients in the intention-to-
treat population, 22.4% had IMDC favorable-risk, 
57.8% had intermediate-risk, and 19.8% had 

poor-risk prognostic features; 25.5% had at least 
1% and 74.5% had less than 1% (or indetermi-
nate) tumor PD-L1 expression at the time of 
stratification. Patient characteristics at baseline 
were representative of a population with previ-
ously untreated advanced renal-cell carcinoma 
and were balanced in the two treatment groups 
(Table 1). The primary reason for discontinua-
tion of trial treatment was disease progression; 
55.6% of treated patients in the nivolumab-plus-
cabozantinib group and 28.8% of those in the 
sunitinib group continued to receive treatment 
at the time of this analysis (Fig. S1 in the Supple-
mentary Appendix). Details of subsequent anti-
cancer therapy (started on or after the date of 
the first trial dose) are summarized in Table S1.

Efficacy

At a median follow-up for overall survival of 18.1 
months (range, 10.6 to 30.6), the median pro-
gression-free survival was 16.6 months (95% 
confidence interval [CI], 12.5 to 24.9) with nivo-
lumab plus cabozantinib and 8.3 months (95% 
CI, 7.0 to 9.7) with sunitinib, and the probability 
of progression-free survival at 12 months was 
57.6% (95% CI, 51.7 to 63.1) and 36.9% (95% CI, 
31.1 to 42.8), respectively. Nivolumab plus cabo-
zantinib had a superior progression-free survival 
benefit over sunitinib (Fig. 1A), with a hazard 
ratio for disease progression or death of 0.51 
(95% CI, 0.41 to 0.64; P<0.001). Nivolumab plus 
cabozantinib also had a significant overall sur-
vival benefit over sunitinib. The probability of 
overall survival at 12 months was 85.7% (95% 
CI, 81.3 to 89.1) with nivolumab plus cabozan-
tinib and 75.6% (95% CI, 70.5 to 80.0) with 
sunitinib (hazard ratio for death, 0.60; 98.89% 
CI, 0.40 to 0.89; P = 0.001). The median overall 
survival was not reached in either group (Fig. 1B).

The percentage of patients who had an objec-
tive response according to independent review 
was 55.7% (95% CI, 50.1 to 61.2) with nivolumab 
plus cabozantinib and 27.1% (95% CI, 22.4 to 
32.3) with sunitinib (P<0.001); a complete re-
sponse occurred in 8.0% of the patients in the 
nivolumab-plus-cabozantinib group and in 4.6% 
of those in the sunitinib group (Table 2). The 
median time to response was 2.8 months with 
nivolumab plus cabozantinib and 4.2 months 
with sunitinib, and the median duration of re-
sponse was 20.2 months and 11.5 months, respec-
tively (Table 2). The probability of ongoing re-
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Table 1. Demographic and Clinical Characteristics of the Patients at Baseline (Intention-to-Treat Population).*

Characteristic

Nivolumab plus 
Cabozantinib 

(N = 323)
Sunitinib 
(N = 328)

Age

Median (range) — yr 62 (29–90) 61 (28–86)

<65 yr — no. (%) 191 (59.1) 210 (64.0)

≥65 yr — no. (%) 132 (40.9) 118 (36.0)

Sex — no. (%)

Male 249 (77.1) 232 (70.7)

Female  74 (22.9)  96 (29.3)

Geographic region — no. (%)

United States or Europe 158 (48.9) 161 (49.1)

Rest of the world 165 (51.1) 167 (50.9)

Karnofsky performance-status score — no. (%)†   

90 or 100 257 (79.6) 241 (73.5)

70 or 80  66 (20.4)  85 (25.9)

Not reported 0  2 (0.6)

IMDC prognostic risk score — no. (%)

Favorable: 0  74 (22.9)  72 (22.0)

Intermediate: 1 or 2 188 (58.2) 188 (57.3)

Poor: 3–6  61 (18.9)  68 (20.7)

Tumor PD-L1 expression — no. (%)

≥1%  83 (25.7)  83 (25.3)

<1% or indeterminate 240 (74.3) 245 (74.7)

Sarcomatoid features — no./total no. (%)‡     

Yes  34/313 (10.9)  41/319 (12.9)

No 279/313 (89.1) 278/319 (87.1)

Previous radiotherapy — no. (%)  46 (14.2)  45 (13.7)

Previous nephrectomy — no. (%) 222 (68.7) 233 (71.0)

No. of sites with target or nontarget lesions — no. (%)§   

1  63 (19.5)  69 (21.0)

≥2 259 (80.2) 256 (78.0)

Most common sites of metastasis — no. (%)

Lung 238 (73.7) 249 (75.9)

Lymph node 130 (40.2) 131 (39.9)

Bone  78 (24.1)  72 (22.0)

Liver  73 (22.6)  53 (16.2)

Adrenal gland  36 (11.1)  36 (11.0)

*  The intention-to-treat population includes all the patients who underwent randomization. The International Metastatic 
Renal-Cell Carcinoma Database Consortium (IMDC) prognostic risk score, programmed death ligand 1 (PD-L1) status, 
and geographic region (stratification factors) were recorded at screening by means of interactive response technology.

†  Karnofsky performance-status scores range from 0 to 100, with lower scores indicating greater disability.
‡  Sarcomatoid status was not reported in 10 patients in the nivolumab-plus-cabozantinib group and in 9 patients in the 

sunitinib group.
§  Data are for tumor sites defined at baseline by the investigators according to Response Evaluation Criteria in Solid 

Tumors (RECIST), version 1.1. The number of target or nontarget lesions at baseline was not reported for one patient 
in the nivolumab-plus-cabozantinib group and for three patients in the sunitinib group.
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sponse at 12 months was 71.1% with nivolumab 
plus cabozantinib and 40.9% with sunitinib 
(Fig. S2). Of 284 patients with data that could be 
evaluated in the nivolumab-plus-cabozantinib 
group, 94.7% had any reduction in the sum of 
target-lesion diameters, and 70.4% had a reduc-
tion of at least 30%; of 259 patients with data 
that could be evaluated in the sunitinib group, 
84.9% had any reduction and 42.5% had a reduc-
tion of at least 30% (Fig. S3).

The benefits of nivolumab plus cabozantinib 
over sunitinib with respect to progression-free 

survival, overall survival, and objective response 
were generally consistent across subgroups, in-
cluding IMDC risk status, tumor PD-L1 expres-
sion, and the presence or absence of bone 
 metastases. (Details are provided in Fig. 2, Fig. 
S4, and Table S2.)

Exposure and Safety

A total of 320 patients in each group received at 
least one dose of trial treatment. The median 
duration of treatment was 14.3 months (range, 
0.2 to 27.3) in the nivolumab-plus-cabozantinib 

Figure 1. Progression-free and Overall Survival in the Intention-to-Treat Population.

The intention-to-treat population included all the patients who underwent randomization. Shown are Kaplan–Meier estimates of pro-
gression-free survival (Panel A) and overall survival (Panel B). Progression-free survival was assessed according to Response Evaluation 
Criteria in Solid Tumors, version 1.1, by blinded independent central review of radiologic imaging. NE denotes could not be estimated, 
and NR not reached.
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group and 9.2 months (range, 0.8 to 27.6) in the 
sunitinib group. In the nivolumab-plus-cabozan-
tinib group, the median duration of treatment 
was 13.3 months (range, 0 to 24.0) with nivolu-
mab and 13.8 months (range, 0.2 to 27.3) with 
cabozantinib. Among all treated patients, 71.9% 
had at least one nivolumab dose delay, 68.1% 
had at least one cabozantinib dose delay, and 
51.9% had at least one sunitinib dose delay; 
56.3% of the patients had a reduction in the dose 
of cabozantinib, and 51.6% had a reduction in 
the dose of sunitinib.

Adverse events of any cause during treatment 
occurred in 99.7% of the patients who received 
nivolumab plus cabozantinib and in 99.1% of 
those who received sunitinib; adverse events of 
any cause of grade 3 or higher occurred in 75.3% 
of the patients in the nivolumab-plus-cabozan-
tinib group and in 70.6% of those in the suni-
tinib group (Table 3). Treatment-related adverse 
events occurred in 96.6% of the patients with 
nivolumab plus cabozantinib and in 93.1% with 
sunitinib; 60.6% of the patients in the nivolumab-
plus-cabozantinib group and 50.9% in the suni-
tinib group had treatment-related adverse events 
of grade 3 or higher (Table S3). Among patients 
treated with nivolumab plus cabozantinib, 9.8% 

had grade 3 or 4 laboratory abnormalities in 
alanine aminotransferase (ALT) levels, and 7.9% 
had grade 3 or 4 abnormalities in aspartate ami-
notransferase (AST) levels; overall, resolution to 
grade 0 or 1 occurred in 82.9%. In the sunitinib 
group, 3.5% had grade 3 or 4 laboratory abnor-
malities in ALT levels, and 2.6% had grade 3 or 
4 abnormalities in AST levels; overall, resolution 
to grade 0 or 1 occurred in 66.7%. Immune-
mediated adverse events are summarized in Ta-
ble S4. Overall, 19.1% of the patients treated with 
nivolumab plus cabozantinib received glucocorti-
coids (≥40 mg of prednisone daily or equivalent) 
to manage immune-mediated adverse events for 
any duration of time; 10.3% and 3.8% of patients 
received glucocorticoids continuously for at least 
14 days and at least 30 days, respectively.

Adverse events of any cause led to discontinu-
ation of a trial drug in 19.7% of the patients 
treated with nivolumab plus cabozantinib (6.6% 
discontinued nivolumab only, 7.5% discontinued 
cabozantinib only, and 5.6% discontinued both 
nivolumab and cabozantinib) and in 16.9% of 
the patients treated with sunitinib. Overall, one 
death was considered by investigators to be 
treatment-related with nivolumab plus cabozan-
tinib (small-intestine perforation), and two deaths 

Table 2. Objective Response (Intention-to-Treat Population).*

Variable

Nivolumab plus 
Cabozantinib 

(N = 323)
Sunitinib 
(N = 328)

Confirmed objective response — % (95% CI)† 55.7 (50.1–61.2) 27.1 (22.4–32.3)

Confirmed best overall response — no. (%)

Complete response 26 (8.0) 15 (4.6)

Partial response 154 (47.7) 74 (22.6)

Stable disease 104 (32.2) 138 (42.1)

Progressive disease 18 (5.6) 45 (13.7)

Unable to determine or not reported 21 (6.5) 56 (17.1)

Median time to response (interquartile range) — mo‡§ 2.8 (2.8–4.2) 4.2 (2.8–6.9)

Median duration of response (95% CI) — mo‡¶ 20.2 (17.3–NE) 11.5 (8.3–18.4)

*  Response was assessed according to RECIST, version 1.1, by blinded independent central review of radiologic imaging. 
Percentages may not total 100 because of rounding. NE denotes could not be estimated.

†  The estimated difference in objective response between the nivolumab-plus-cabozantinib group and the sunitinib group 
was 28.6 percentage points (95% CI, 21.7 to 35.6), and the P value was less than 0.001.

‡  The median time to response and median duration of response were calculated only for patients who had a complete 
or partial response (180 patients in the nivolumab-plus-cabozantinib group and 89 patients in the sunitinib group).

§  The median time to response was 2.8 months (range, 1.0 to 19.4) with nivolumab plus cabozantinib and 4.2 months 
(range, 1.7 to 12.3) with sunitinib.

¶  The median duration of response was 20.2 months (range, 1.4+ to 22.2+) with nivolumab plus cabozantinib and 11.5 
months (range, 1.3+ to 18.4) with sunitinib. The plus sign indicates a censored value.
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were considered to be treatment-related with 
sunitinib (pneumonia and respiratory distress in 
one patient each).

Quality of Life

The mean (±SD) FKSI-19 total scores at baseline 
were similar in the two groups (58.7±10.6 with 
nivolumab plus cabozantinib and 58.4±9.9 with 
sunitinib); the percentage of patients who com-
pleted the FKSI-19 questionnaire was more than 
90% in both groups at baseline, and the percent-
age was at least 80% at all subsequent assess-
ments during treatment with sufficient data 
(≥10 patients) through at least week 91 in both 
groups. Quality of life was maintained over time 
with nivolumab plus cabozantinib, whereas a 
consistent deterioration from baseline was re-
ported with sunitinib. When we controlled for 
baseline score and other relevant covariates, pa-
tients treated with nivolumab plus cabozantinib 
had better quality of life than those treated with 
sunitinib at all time points through week 91 
(Fig. S5A). In addition, disease-related symptoms 
as measured by the FKSI-DRS subscale improved 
from baseline in patients in the nivolumab-plus-
cabozantinib group, whereas patients in the 
sunitinib group had a decline from baseline 
after week 7 through week 91 (Fig. S5B). The 
between-group differences were significant (P<0.05) 
at all time points except week 7 for the FKSI-19 
total score and week 79 for the FKSI-DRS score.

Discussion

Progression-free survival (primary end point) was 
significantly longer with nivolumab plus cabo-
zantinib than with sunitinib among patients 

with previously untreated advanced renal-cell car-
cinoma with a clear-cell component. The risk of 
disease progression or death was 49% lower 
with nivolumab plus cabozantinib than with 
sunitinib, and the median progression-free sur-
vival was twice as long in the combination group 
(16.6 months, vs. 8.3 months in the sunitinib 
group). Overall survival and the likelihood of 
objective response (secondary end points) were 
also better with the combination. The risk of 
death was 40% lower with nivolumab plus cabo-
zantinib than with sunitinib. The percentage of 
patients with an objective response was twice as 
high with nivolumab plus cabozantinib than with 
sunitinib (55.7% vs. 27.1%), and complete re-
sponses were also more frequent with nivolumab 
plus cabozantinib (8.0%, vs. 4.6% with sunitinib). 
In a supportive subgroup analysis, nivolumab 
plus cabozantinib had consistent benefits over 
sunitinib with respect to progression-free sur-
vival, overall survival, and the likelihood of re-
sponse, regardless of key baseline characteris-
tics, including IMDC risk status, tumor PD-L1 
expression, and the presence or absence of bone 
metastases. These results are consistent with 
previous data suggesting that cabozantinib may 
enhance immune-checkpoint inhibition.4,14-17

The adverse-event profile of nivolumab plus 
cabozantinib was not trivial but was consistent 
with previous studies of each agent as mono-
therapy, and no new safety signals were identi-
fied.10,12,29 One death was considered by the in-
vestigators to be related to treatment with the 
combination. The incidence of the most common 
treatment-related adverse events of any grade or 
of grade 3 or higher that were observed with 
nivolumab plus cabozantinib was similar to those 
seen with sunitinib monotherapy, including 
palmar–plantar erythrodysesthesia syndrome, 
hypertension, hypothyroidism, and fatigue. Most 
immune-mediated adverse events that were re-
ported in the nivolumab-plus-cabozantinib group 
were of low grade, and 19.1% of the patients 
receiving the combination received glucocorti-
coids (≥40 mg of prednisone daily or equivalent) 
for any duration of time. Nivolumab or cabozan-
tinib or both were discontinued before progres-
sion in 19.7% of patients owing to adverse 
events, including 5.6% who discontinued both. 
Yet, the patient-reported outcome measures sug-
gested that the toxic effects did not have a major 
adverse effect on quality of life.

Figure 2 (facing page). Progression-free and Overall 
Survival According to Subgroup.

Shown is the analysis of progression-free survival (Panel 
A) and overall survival (Panel B), according to subgroup. 
The International Metastatic Renal-Cell Carcinoma Data-
base Consortium (IMDC) prognostic risk, programmed 
death ligand 1 (PD-L1) status, and geographic region 
(stratification factors) were recorded at screening by 
means of interactive response technology among all 
the patients who underwent randomization. Karnofsky 
performance-status scores range from 0 to 100, with 
lower scores indicating greater disability. Median pro-
gression-free survival and 95% confidence intervals ac-
cording to subgroup are provided in Table S2 in the 
Supplementary Appendix.
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Table 3. Adverse Events (As-Treated Population).*

Event
Nivolumab plus Cabozantinib 

(N = 320)
Sunitinib 
(N = 320)

Any Grade Grade ≥3 Any Grade Grade ≥3

number of patients (percent)

Any event 319 (99.7) 241 (75.3) 317 (99.1) 226 (70.6)

Diarrhea 204 (63.8) 22 (6.9) 151 (47.2) 14 (4.4)

Palmar–plantar erythrodysesthesia 128 (40.0) 24 (7.5) 130 (40.6) 24 (7.5)

Hypertension 111 (34.7) 40 (12.5) 119 (37.2) 42 (13.1)

Hypothyroidism 109 (34.1) 1 (0.3) 94 (29.4) 1 (0.3)

Fatigue 103 (32.2) 11 (3.4) 111 (34.7) 15 (4.7)

Increased ALT level 90 (28.1) 17 (5.3) 27 (8.4) 7 (2.2)

Decreased appetite 90 (28.1) 6 (1.9) 65 (20.3) 4 (1.2)

Nausea 85 (26.6) 2 (0.6) 98 (30.6) 1 (0.3)

Increased AST level 81 (25.3) 11 (3.4) 35 (10.9) 4 (1.2)

Dysgeusia 76 (23.8) 0 69 (21.6) 0

Asthenia 71 (22.2) 14 (4.4) 59 (18.4) 10 (3.1)

Rash 69 (21.6) 6 (1.9) 26 (8.1) 0

Mucosal inflammation 66 (20.6) 3 (0.9) 81 (25.3) 8 (2.5)

Pruritus 60 (18.8) 1 (0.3) 14 (4.4) 0

Arthralgia 59 (18.4) 1 (0.3) 29 (9.1) 1 (0.3)

Back pain 58 (18.1) 5 (1.6) 40 (12.5) 6 (1.9)

Vomiting 55 (17.2) 6 (1.9) 66 (20.6) 1 (0.3)

Cough 55 (17.2) 0 51 (15.9) 0

Dysphonia 55 (17.2) 1 (0.3) 11 (3.4) 0

Stomatitis 54 (16.9) 8 (2.5) 79 (24.7) 7 (2.2)

Increased lipase level 53 (16.6) 20 (6.2) 38 (11.9) 15 (4.7)

Hyponatremia 51 (15.9) 30 (9.4) 28 (8.8) 19 (5.9)

Abdominal pain 50 (15.6) 5 (1.6) 27 (8.4) 1 (0.3)

Headache 50 (15.6) 0 37 (11.6) 2 (0.6)

Anemia 48 (15.0) 6 (1.9) 81 (25.3) 12 (3.8)

Increased amylase level 47 (14.7) 10 (3.1) 29 (9.1) 8 (2.5)

Hypophosphatemia 46 (14.4) 19 (5.9) 18 (5.6) 4 (1.2)

Hypomagnesemia 44 (13.8) 2 (0.6) 15 (4.7) 2 (0.6)

Increased blood creatinine level 42 (13.1) 4 (1.2) 43 (13.4) 1 (0.3)

Constipation 39 (12.2) 3 (0.9) 40 (12.5) 1 (0.3)

Pyrexia 39 (12.2) 2 (0.6) 27 (8.4) 1 (0.3)

Muscle spasms 38 (11.9) 0 5 (1.6) 0

Increased blood alkaline phosphatase level 37 (11.6) 3 (0.9) 26 (8.1) 2 (0.6)

Upper respiratory tract infection 36 (11.2) 1 (0.3) 12 (3.8) 1 (0.3)

Decreased weight 35 (10.9) 2 (0.6) 10 (3.1) 0

Peripheral edema 34 (10.6) 1 (0.3) 28 (8.8) 0

Proteinuria 33 (10.3) 9 (2.8) 25 (7.8) 7 (2.2)
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A limitation of this analysis is the relatively 
short duration of follow-up. As of the data cutoff 
date, the median overall survival was not reached 
in either group; follow-up is ongoing. In particu-
lar, few deaths have occurred in the IMDC favor-
able-risk group, and additional follow-up may 
better characterize survival with nivolumab plus 
cabozantinib as compared with sunitinib in these 
patients. Assessment of tumor response is also 
ongoing to determine longer-term outcomes, 
including depth and durability of response, es-
pecially complete responses. Another potential 
limitation of this trial is the lack of blinding, 
which could not be implemented in this trial.

First-line immunotherapy-based regimens have 
transformed the treatment landscape for ad-
vanced renal-cell carcinoma, providing signifi-
cant improvements in clinical outcomes, including 
overall survival.6,7,30,31 Dual checkpoint inhibition 
with nivolumab plus ipilimumab was the first to 
show a significant long-term survival advantage 
over sunitinib with a high incidence of durable 
and complete responses and better quality of life 
in the phase 3 CheckMate 214 trial; consistent 
outcomes were observed in intermediate- and 
poor-risk patients and the intention-to-treat 
population, which have been maintained after 
extended follow-up.22,30,32,33 Regimens that com-

bine an anti–PD-1 or anti–PD-L1 antibody with a 
tyrosine kinase inhibitor have also shown clini-
cal benefits over sunitinib in phase 3 trials,6,7 
although the magnitude of benefit with respect 
to progression-free survival in the current trial 
with nivolumab plus cabozantinib as compared 
with sunitinib is notable in this context. Data on 
health-related quality of life for the new treat-
ment combinations are limited; however, avail-
able patient-reported outcomes suggest no advan-
tage with pembrolizumab–axitinib as compared 
with sunitinib through 30 weeks.34 Patients had 
significantly better quality of life with nivolumab 
plus cabozantinib than with sunitinib at most 
time points through 91 weeks as measured by 
the FKSI-19 total scale and FKSI-DRS subscale. 
With improved treatment options, more patients 
are surviving substantially longer, and many re-
ceive treatment for an extended period of time. 
Therefore, overall efficacy, safety, and quality-of-
life benefits as well as individual patient charac-
teristics are important considerations when se-
lecting appropriate therapy.31,35

In this trial involving patients with previously 
untreated advanced renal-cell carcinoma, nivolu-
mab plus cabozantinib had significant benefits 
over sunitinib with respect to progression-free 
survival, overall survival, and the likelihood of 

Event
Nivolumab plus Cabozantinib 

(N = 320)
Sunitinib 
(N = 320)

Any Grade Grade ≥3 Any Grade Grade ≥3

number of patients (percent)

Dizziness 33 (10.3) 1 (0.3) 19 (5.9) 0

Hyperthyroidism 32 (10.0) 2 (0.6) 9 (2.8) 0

Dyspepsia 26 (8.1) 0 39 (12.2) 1 (0.3)

Thrombocytopenia 25 (7.8) 2 (0.6) 62 (19.4) 15 (4.7)

Gastroesophageal reflux disease 25 (7.8) 0 36 (11.2) 0

Epistaxis 22 (6.9) 0 32 (10.0) 0

Decreased platelet count 18 (5.6) 0 61 (19.1) 15 (4.7)

Neutropenia 15 (4.7) 2 (0.6) 50 (15.6) 12 (3.8)

*  Shown are adverse events of any cause that occurred in at least 10% of patients in either group while patients were 
receiving the assigned treatment or within 30 days after the end of the trial treatment period. The as-treated population 
included all the patients who underwent randomization and received at least one dose of trial treatment. Events are 
listed in descending order of frequency in the nivolumab-plus-cabozantinib group. Adverse events are classified according 
to the Medical Dictionary for Regulatory Activities, version 22.1. ALT denotes alanine aminotransferase, and AST aspartate 
aminotransferase.

Table 3. (Continued.)
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objective response. The combination was associ-
ated with substantial toxic effects; 19.7% of the 
patients in the combination group discontinued 
at least one of the trial drugs prematurely, and 
5.6% discontinued both; nevertheless, quality of 
life was maintained at a high level. In addition, 
efficacy benefits with nivolumab plus cabozan-
tinib were consistent across prespecified sub-
groups.
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