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Abstract

Background—In the CheckMate 9ER trial, advanced renal cell carcinoma (aRCC) patients 

received first-line nivolumab+cabozantinib or sunitinib. The effect of treatment was evaluated via 

patient-reported outcomes (PROs).

Methods—In this phase 3, randomised, open-label trial, patients 18 years or older with 

previously untreated aRCC with a clear cell component and Karnofsky performance status 

≥70% were randomised 1:1 via interactive response technology at 125 sites in 18 countries to 

nivolumab 240 mg intravenously every 2 weeks plus oral cabozantinib 40 mg/day (n=323), or oral 

sunitinib 50 mg/day monotherapy for 4 weeks in 6-week cycles (n=328). Patients were stratified 

by International Metastatic Renal-Cell Carcinoma Database Consortium prognostic risk score, 

geographic region, and tumour programmed-death ligand 1 expression. The primary endpoint of 

progression-free survival was reported previously. PROs were analysed as exploratory endpoints 

at common timepoints (at baseline and every 6 weeks) through week 115. Median (IQR) follow-

up was 23·5 (21·0–26·5) months. Disease-related symptoms (DRS) were evaluated using the 

Functional Assessment of Cancer Therapy-Kidney Symptom Index (FKSI-19) and global health 

status with the EQ-5D-3L visual analogue scale (VAS) and UK utility index. PRO analyses were 
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completed in the intention-to-treat population. Change from baseline was assessed using mixed-

model repeated measures. Time to deterioration (TTD) analysis was conducted for first (TTFD) 

and confirmed (TTCD) deterioration events. This study is registered with ClinicalTrials.gov 

(NCT03141177) and is closed to recruitment.

Findings—Between September 11, 2017, and May 14, 2019, 323 patients were randomised to 

nivolumab+cabozantinib and 328 to sunitinib. At baseline, patients in both arms reported low 

symptom burden. Change from baseline in PRO scores indicated that nivolumab+cabozantinib was 

associated with more favourable outcomes versus sunitinib (treatment difference was 2·38 [95% 

CI 1·20–3·56] for FKSI-19 total score, 1·33 [0·84–1·83] for FKSI-19 DRS-v1, 3·48 [1·58–5·39] 

for EQ-5D-3L VAS, and 0·04 [0·01–0·07] for EQ-5D-3L UK utility index), reaching significance 

at most timepoints, with small to moderate effect sizes (0·2–0·5). Nivolumab+cabozantinib was 

associated with decreased risk of clinically meaningful deterioration (95% CI) for FKSI-19 total 

score (TTFD HR 0·70 [0·56–0·86]; nominal p=0·0007; TTCD HR 0·63 [0·50–0·80]; nominal 

p=0·0001).

Interpretation—PROs were maintained or improved with nivolumab+cabozantinib versus 

sunitinib. Compared with sunitinib, nivolumab+cabozantinib significantly delayed TTD (with and 

without confirmation). These results suggest a benefit for nivolumab+cabozantinib compared with 

sunitinib in the treatment of patients with aRCC.

Funding—Supported by Bristol Myers Squibb in collaboration with Ono Pharmaceutical and 

with Exelixis, Ipsen Pharma, and Takeda Pharmaceutical.
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Introduction

Renal cell carcinoma (RCC) is first diagnosed in the advanced or metastatic state in 

over 25% of patients, with prognosis and associated treatment strategy dependent on 

risk factors.1,2 Over the past decade, the RCC treatment landscape has evolved quickly 

as new and more effective mono- and combination therapies have emerged.3,4 First-line 

monotherapies for advanced or metastatic RCC (aRCC) often include multi-targeted 

tyrosine kinase inhibitors (TKIs) such as sunitinib, pazopanib, and cabozantinib. Data from 

newer treatments, including combination therapies such as nivolumab plus cabozantinib, 

nivolumab plus ipilimumab, and pembrolizumab plus axitinib, suggest more robust and 

durable improvements to survival outcomes.5,6 While novel treatments are effective in 

delaying disease progression and prolonging overall survival, they do not always have a 

demonstrable benefit on patient health-related quality of life (HRQoL); in some cases, 

treatments associated with greater toxicity may negatively impact HRQoL.6,7

As RCC metastasises to sites such as bone and soft tissue, patients may experience a 

substantially negative impact to all domains of HRQoL, including physical and mental 

function.2,8 It is therefore important to assess the risks and benefits of treatment options 

for aRCC, with the aim of identifying effective therapies with improved tolerability and 

substantial associated HRQoL benefits.
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The CheckMate 9ER trial investigated the use of the programmed cell death protein 1 

(PD-1) immune checkpoint inhibitor antibody nivolumab in combination with the TKI 

cabozantinib versus sunitinib in previously untreated patients with aRCC.9 At a median 

follow-up of 18·1 months, nivolumab plus cabozantinib demonstrated greater efficacy (as 

indicated by overall and progression-free survival), as well as confirmed objective response 

compared with sunitinib monotherapy; efficacy was maintained at 16 months minimum 

follow-up.9,10 Cabozantinib monotherapy previously showed a longer quality-adjusted 

survival versus sunitinib in a similar setting.11 In addition to safety and efficacy outcomes, 

exploratory objectives CheckMate 9ER included evaluation of patients’ disease-related 

symptoms, based on the National Comprehensive Cancer Network Functional Assessment 

of Cancer Therapy-Kidney Symptom Index (FKSI-19), and health status, based on the 

three-level version of the EQ-5D (EQ-5D-3L). In order to provide further insight into the 

benefit-risk profile of nivolumab plus cabozantinib in previously untreated patients with 

aRCC, the current study aimed to describe the patient-reported outcome (PRO) results for 

CheckMate 9ER from a database lock date of September 10, 2020 (median [IQR] follow-up 

23·5 [21·0–26·5] months).12 PROs from the previous database lock (March 30, 2020; median 

follow-up 18·1 months) have been presented elsewhere.13

Methods

Study design and participants

CheckMate 9ER (ClinicalTrials.gov, number NCT03141177) was a randomised, open-

label, phase 3 trial conducted in patients with previously untreated aRCC. Patients were 

randomised at 125 sites in 18 countries. Eligible patients were 18 years of age or older 

with measurable (according to Response Evaluation Criteria in Solid Tumors version 

1.1) aRCC with a clear-cell component falling within any International Metastatic Renal 

Cell Carcinoma Database Consortium (IMDC) risk group, Karnofsky performance status 

score ≥70, and available tumour tissue. Patients with active central nervous system 

metastases (unless treated and stable according to predefined criteria), active autoimmune 

disease (except for predefined conditions), conditions requiring systemic treatment with 

corticosteroids or immunosuppressive medications within 14 days of randomisation, prior 

malignancy within the previous 3 years (except locally curable cancers that appear to 

have been cured), tumours invading the superior vena cava (or other major blood vessels) 

or gastrointestinal tract (including endotracheal or endobronchial), and certain predefined 

gastrointestinal and vascular disorders were excluded (complete exclusion criteria are 

detailed in the protocol, which is available in the appendix). Patients must have had adequate 

organ function based on laboratory testing requirements as detailed in the protocol. Methods 

and selection criteria have been reported previously.9 All patients provided written informed 

consent as per the Declaration of Helsinki. This trial was approved by the institutional 

review board at each site and conducted according to Good Clinical Practice guidelines 

defined by the International Conference on Harmonisation. During the study, protocol 

amendments on December 18, 2017 and May 6, 2019 were made which affected the design 

of the study and recruitment. These amendments are detailed in the protocol, which is 

available in the appendix.
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Randomisation and masking

Patients were randomly assigned 1:1 by use of an interactive response technology to 

treatment with nivolumab plus cabozantinib combination therapy or sunitinib monotherapy. 

The allocation sequence was generated by the Bristol Myers Squibb interactive response 

technology team. This allocation sequence was transferred to a third-party vendor for 

enrolment of patients and assignment to trial groups in collaboration with the investigators 

at the study sites. Because the trial was open-label, no masking occurred. Progression-free 

survival was assessed by blinded independent central review. Randomisation was stratified 

by IMDC prognostic score (0 vs 1–2 vs 3–6), programmed cell death ligand-1 (PD-L1) 

tumour expression (≥1% vs <1% or indeterminate), and geographic region (United States 

or Europe vs rest of the world).9 Randomisation procedures were carried out via permuted 

blocks within each stratum.

Procedures

Nivolumab 240 mg was administered as an intravenous infusion every 2 weeks, to be 

continued until disease progression or unacceptable toxicity with maximum treatment of 

2 years from the first dose in cycle 1. Oral cabozantinib 40 mg was given daily until 

disease progression or unacceptable toxicity. Oral sunitinib 50 mg was administered daily 

for 4 weeks, followed by 2 weeks off per cycle, and continued until disease progression 

or unacceptable toxicity. Protocol-defined dose reductions were allowed for cabozantinib 

and sunitinib, but none were permitted for nivolumab. According to the protocol, patients 

discontinuing either nivolumab or cabozantinib could continue treatment with the other drug 

that was not related to the observed toxicity.9

Disease assessments were done using CT or MRI at baseline, week 12 (±7 days), followed 

by every 6 weeks (±7 days) until week 60, and then every 12 weeks (±14 days) until 

confirmed radiographic progression. Adverse events were assessed at cycle 1 day 1, each 

subsequent treatment visit, and at follow-up visit 1. Adverse events were graded according 

to the National Cancer Institute Common Terminology Criteria for Adverse Events, version 

4.0. Laboratory monitoring was completed at screening, cycle 1 day 1, subsequent treatment 

visits, at follow-up visit 1, and at follow-up visit 2 if toxicities were present.

PRO measures were administered using the paper method at study visits before the 

start of each treatment cycle and at follow-up visits (appendix page 5). The EQ-5D-3L 

only was administered by phone during survival follow-up visits (every 3 months from 

follow-up visit 2). Owing to differences in administration frequency inherent to the study 

treatment schedules and the fact that the study was designed to collect as much PRO 

data as operationally feasible, PRO data were collected more frequently for patients in the 

nivolumab plus cabozantinib arm (every 2 weeks) compared with those receiving sunitinib 

monotherapy (every 6 weeks). PRO data were available for both arms at common timepoints 

at baseline and every 6 weeks—ie, at visits occurring at weeks 7, 13, and 19, etc., up until 

week 115; PRO analyses were restricted to these common timepoints.

The FKSI-1914 is a multidimensional, self-administered 19-item questionnaire that measures 

disease-related symptoms in patients with kidney cancer. The 19 items cover symptoms 
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(ie, lack of energy, fatigue, decreased appetite, coughing, shortness-of-breath, pain, and 

nausea), ability to work, and HRQoL. Patients respond by selecting one of five response 

categories ranging from “not at all” to “very much.” Patients are asked to select the response 

category that best characterises their response over the past 7 days. Higher scores indicate 

fewer disease-related symptoms (ie, better HRQoL). Several scores can be estimated; our 

study reports on the FKSI-19 total score (19 items; score range 0–76) and related scales, 

namely the FKSI disease-related symptoms v.1 (FKSI-DRS-v1; 9 items relating to fatigue, 

pain, weight loss, dyspnoea, cough, fever, and haematuria; score range 0–36), FKSI disease-

related symptoms physical (FKSI-DRS-P; 12 items; score range 0–48), FKSI functional 

wellbeing (FKSI-FWB; three items; score range 0–12), and the single-item GP5 (FKSI-19 

item 16; score range 0–4), which assess bother associated with the side effects of treatment.

The EQ-5D-3L15 is an international, standardised, generic instrument for describing and 

valuing global health status and includes the EQ-5D-3L descriptive system and a visual 

analogue rating scale. The EQ-5D-3L descriptive system includes five items that assess 

current problems (with three levels; none, moderate, extreme) with mobility, self-care, 

usual activities, pain/discomfort, and anxiety/depression. Responses can be weighted and 

aggregated to generate a utility index score measuring the societal value of a respondent’s 

health state with values ranging from 1 (full health) to 0 (dead); values less than 0 indicate 

a state worse than dead.16 For this study, utility index scores were generated using UK 

population preferences. The EQ-5D-3L also includes a visual analogue scale (VAS), which 

asks respondents to rate their current health on a scale ranging from “best imaginable” 

(100) to “worst imaginable” (0), using the recall period of today. Sample estimates based on 

EQ-5D-3L data were compared against established population norms.15,17

Outcomes

The primary endpoint in CheckMate 9ER was progression-free survival by blinded 

independent central review (BICR) in the intention-to-treat population.9 Progression-free 

survival was defined as the time between the date of randomisation and the first date 

of documented progression or death due to any cause, whichever occurs first. Secondary 

endpoints consisted of OS and objective response rate per BICR in intention-to-treat 

patients, and safety in patients who received at least one dose of treatment. Overall survival 

was defined as the time between the date of randomisation and the date of death due to 

any cause. Objective response rate was defined as the proportion of patients with a best 

response of complete response or partial response per RECIST version 1.1. Here we report 

the exploratory endpoints of PROs evaluating patient HRQoL as measured by FKSI-19 and 

global health status as measured by EQ-5D-3L.

Statistical analyses

Details regarding the statistical analyses for the primary and secondary endpoints of 

CheckMate 9ER have been previously reported.9 Here, we report PRO analyses based 

on the intention-to-treat population, which included all randomly assigned patients, 

classified according to their assigned treatment group regardless of the actual treatment 

received. Time-to-event analyses were performed on the intention-to-treat population. The 

longitudinal change from baseline analyses were done on the intention-to-treat population 
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with patients who had a baseline PRO assessment and at least one PRO assessment 

after baseline. Completion rates for PRO instruments were defined as the proportion of 

patients who completed evaluable forms (ie, >50% of the items completed according to the 

scoring algorithms for FKSI-19 and all five items of the descriptive system or the VAS for 

EQ-5D-3L) among those who were expected to complete them (ie, who were alive and still 

on study), according to the schedule of assessments (appendix page 5).

Statistical comparisons were made at the α=0·05 significance level unless stated 

otherwise. Two-sided nominal p-values were calculated, with no adjustments made for 

multiple comparisons. The nominal p-value calculates the observed significance. Clinically 

meaningful thresholds for patient-level improvement or deterioration were prespecified 

(appendix page 4) and based on previously reported thresholds for EQ-5D-3L and FKSI-19 

DRS-v1.18,19 Sensitivity analyses assessed different thresholds.

Longitudinal change from baseline was evaluated via mixed-model repeated measures 

(MMRM) analysis, which assumed that missing observations were missing at random. 

In addition, a sensitivity analysis using a pattern-mixture model (PMM) with sequential 

modelling with multiple imputation and delta adjustment (ie, assuming missing not at 

random) was also performed (details available on page 3 in the appendix).20 Analyses 

included all visits with at least 10 patients in each arm. Follow-up visits and unscheduled 

visits were excluded from MMRM analyses. The dependent variable was change from 

baseline for each PRO score. The model included the treatment arm, timepoint (study week), 

and randomisation factors (IMDC prognostic score, PD-L1 tumour expression, and region) 

as fixed-effect categorical factors, the baseline PRO score as a continuous parameter, and 

the interactions between baseline and timepoint and between treatment and timepoint. An 

unstructured covariance matrix was first used for model fitting, and upon a failure of the 

iterative procedure to converge, a heterogeneous Toeplitz covariance structure was used. 

Effect sizes (ES), expressed as Hedges’ g, were also calculated.

Time to first deterioration (TTFD) and time to confirmed deterioration (TTCD) were 

assessed for FKSI-19 and EQ-5D-3L. TTFD was defined as the time from randomisation 

to the first date that a patient had a change from baseline meeting or exceeding the 

prespecified primary meaningful change threshold for the scale (table 1). TTCD was 

defined as the time from randomisation to the date of first deterioration in PRO scores 

that was either confirmed at the next consecutive scheduled visit common for both arms 

(at least 6 weeks apart), or followed by dropout, resulting in missing data. Patients with no 

baseline assessment were censored at the randomisation date. Patients without an assessment 

after baseline were censored at the date of the baseline assessment. Patients who did 

not experience deterioration before the time of the data cutoff or patients whose baseline 

scores do not allow for further deterioration were censored at the date of the last available 

PRO assessment (i.e. date of the last non-missing value). Death or progression were not 

considered deterioration events. Both time to deterioration (TTD) analyses were performed 

by means of the Kaplan-Meier product limit method. Inferences for time-to-event endpoints 

were assessed by a log-rank test stratified by the factors at randomisation. Hazard ratios 

(HRs) and associated 95% confidence intervals (CIs) were ascertained with a stratified Cox 

proportional hazards model, using the same stratification factors as above.
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In an effort to identify which symptoms may drive the observed difference in time-to-event 

analysis, a post-hoc analysis was conducted to plot the change from baseline responses in 

the individual items at the time when the deterioration event (either first or confirmed) was 

observed.

Descriptive analyses through week 115 were also conducted for observed scale scores for 

each treatment group and timepoint. In addition, we assessed the responses to the FKSI-19 

GP5, item 16 “I am bothered by side effects of treatment” by treatment group21–24 by 

calculating the proportions of patients who felt “not at all”, “a little bit”, “somewhat”, 

“quite a bit”, and “very much” bothered by side-effects among those who were expected to 

complete the PRO assessment at each timepoint.

We analysed data using SAS version 9.4.

Role of the funding source

The funders contributed to the study design, data analysis, and data interpretation in 

collaboration with the authors. The funders did not have a role in data collection. Financial 

support for editorial and writing assistance was provided by the funders. All authors had 

complete access to the data in the study.

Results

Between September 11, 2017, and May 14, 2019, 651 patients were randomly assigned to 

nivolumab plus cabozantinib (n=323) or sunitinib (n=328). Median (IQR) follow-up was 

23·5 (21·0–26·5) months. Demographic and baseline characteristics of all patients were 

balanced between the treatment arms (table 1).

PRO completion rates were comparable across groups (figure 1). The percentage of patients 

completing the FKSI-19 and EQ-5D-3L instruments was high at baseline (≥93·0% for both 

treatment arms). The completion rate for FKSI-19 and EQ-5D-3L remained high (≥75%) 

at most timepoints for the nivolumab plus cabozantinib arm through week 103, after which 

the completion rate decreased below 65%. For the sunitinib arm, the completion rate was 

high (≥75%) at most timepoints through week 79, decreasing thereafter. Patient disposition 

is illustrated in appendix page 6.

Baseline PRO scores were comparable between the treatment groups and showed relatively 

low symptom burden (table 1). FKSI-19 DRS-v1 mean scores at baseline for nivolumab plus 

cabozantinib and for sunitinib were 30·24 and 30·06, respectively, on a scale of 0 to 36, 

where higher scores indicate lower symptom burden. Baseline EQ-5D-3L scores suggested 

a baseline health status that was slightly lower than population norms (VAS 82·8; utility 

index 0·856),17 but higher than previously reported patient scores (eg, VAS 68; utility index 

0·72).18

After an initial decline in most scores across treatment arms, MMRM analysis (figure 2; 

appendix page 7) showed that nivolumab plus cabozantinib was associated with scores that 

were stable (FKSI-19 total score and EQ-5D-3L UK utility index) or improved (FKSI-19 

DRS-v1 and EQ-5D-3L VAS) over time. In contrast, patients receiving sunitinib experienced 
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a decline from baseline in scores (ie, a deterioration in health status) across all instruments. 

None of the changes from baseline exceeded the predefined clinically meaningful threshold 

in any arm except deterioration of EQ-5D-3L UK utility index values in the sunitinib arm, 

which was clinically meaningful at several timepoints after week 55. A similar trend was 

observed for the mean observed scores (appendix page 8–9).

Mean change from baseline in FKSI-19 and EQ-5D-3L scores consistently favoured 

nivolumab plus cabozantinib versus sunitinib, with nominally statistically significant 

differences between treatment arms at most timepoints through week 115. The overall 

difference in mean score change from baseline through week 115 was nominally statistically 

significant in favour of nivolumab plus cabozantinib versus sunitinib for FKSI-19 total score 

(difference, 2·38 points; 95% CI 1·20–3·56; nominal p<0·0001, ES 0·33), FKSI-19 DRS-v1 

(difference, 1·33 points; 95% CI 0·84–1·83; nominal p<0·0001, ES 0·45), EQ-5D-3L VAS 

(difference, 3·48 points; 95% CI 1·58–5·39]; nominal p=0·0004, ES 0·30), and EQ-5D-3L 

UK utility index (difference, 0·04 points; 95% CI 0·01–0·07; nominal p=0·0036, ES 0·25). 

PMM sensitivity analysis results generally aligned with the MMRM results (appendix page 

10).

In the TTD analyses for FKSI-19 total score, patients in the nivolumab plus cabozantinib 

arm had a longer median TTFD in FKSI-19 total score (6·24 months; IQR 1·68–28·58) 

than did patients in the sunitinib arm (3·48 months; 1·45–12·22; HR 0·70; 95% CI 

0·56–0·86; nominal p=0·0007; figures 3A, 4A). Median TTCD (IQR) was 19·38 months 

(4·21-not estimable) in the nivolumab plus cabozantinib arm and 6·97 months (1·91-not 

estimable) in the sunitinib arm (HR 0·63; 95% CI 0·50–0·80]; nominal p=0·0001; figures 

3C, 4B). Additionally, nivolumab plus cabozantinib significantly reduced the risk of first 

and confirmed deterioration in all other FKSI-19 scores (HR range 0·56–0·73; nominal 

p<0·05 for all scores; figures 3, 4) relative to sunitinib. Similar results were observed when 

sensitivity thresholds were applied (appendix pages 4 and 11).

For EQ-5D-3L, patients receiving nivolumab plus cabozantinib had a significantly longer 

median TTFD in VAS score (13·86 months; IQR 1·68-not estimable) than did patients in 

the sunitinib arm (4·67 months; 1·64-not estimable; HR 0·73; 95% CI 0·59–0·92; nominal 

p=0·0060; figure 4A). Median TTFD in EQ-5D-3L UK utility index was also qualitatively 

longer for nivolumab plus cabozantinib relative to sunitinib arms (6·87 months; 1·74–28·58 

vs 5·55 months; 1·64–16·82), but not nominally statistically significant (HR 0·87; 95% CI 

0·71–1·07; p=0·19; figure 4A). Risk of confirmed deterioration in both EQ-5D-3L VAS and 

UK utility index was significantly reduced for the nivolumab plus cabozantinib arm relative 

to sunitinib (nominal p<0·05, figure 4B).

Results of the post-hoc analysis suggest which symptoms may drive the observed time-to-

event differences. For the DRS-P scale, items for fatigue, pain, weight loss, appetite, and 

sleep demonstrated the highest contribution to the observed deterioration for the scale. 

Additionally, a modest contribution was observed for bone pain, cough, and dyspnoea, while 

fever and haematuria did not seem to contribute appreciably to the observed deterioration 

(appendix page 12).
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At baseline, consistent with patients with no previous treatment for aRCC, nearly 80% 

(nivolumab plus cabozantinib: 223/279; sunitinib: 235/300) of patients reported “not at all” 

in response to the FKSI-19 GP5 item, “I am bothered by side effects of treatment” (appendix 

page 13). Distributions of item responses were comparable between arms. Through the first 

year of the study (up to week 55), when toxicity is most evident, the proportion of patients 

who felt “quite a bit” or “very much” bothered by side effects of treatment was low (peaking 

at 5·0% [13/261 at week 13] “quite a bit” and 2·9% [8/274 at week 7] “very much”) in the 

nivolumab plus cabozantinib arm, suggesting that treatment was generally well tolerated. In 

contrast, 11·4% [19/166 at week 31] and 4·1% [11/270 at week 7] of the patients in the 

sunitinib arm reported being “quite a bit” or “very much” bothered, respectively). Overall, 

at all timepoints the proportion of patients who reported little to no bother was greater with 

nivolumab plus cabozantinib than with sunitinib (appendix pages 13 and 14).

Discussion

This study suggests a treatment benefit of the combination of nivolumab plus cabozantinib 

over sunitinib monotherapy in HRQoL as measured by FKSI-19 and EQ-5D-3L for 

previously untreated patients with aRCC during the first 115 weeks from treatment 

initiation, corroborating findings from the previous data cut.13 By making use of established 

generic and disease-specific PRO measures, this research helps to clarify the patient 

experience of therapies for aRCC. After an initial worsening in both treatment arms, 

likely due to early toxicity, nivolumab plus cabozantinib showed a HRQoL benefit over 

sunitinib, with nominally statistically significant differences at multiple timepoints between 

treatment. Throughout the trial, PRO scores were maintained or improved with nivolumab 

plus cabozantinib versus sunitinib; sunitinib was associated with deteriorating scores and 

a greater proportion of patients self-reporting being bothered by side effects over time. 

These changes appear to be driven by symptom deterioration relating mostly to fatigue, pain, 

weight loss, appetite, and sleep.

Furthermore, findings from the disease-specific FKSI-19 and general EQ-5D-3L were 

comparable. Treatment with nivolumab plus cabozantinib significantly delayed TTD (with 

or without confirmation) as well as the risk of deterioration in all scores of the FKSI-19, 

including disease-related symptoms, versus sunitinib. PROs were previously reported from 

the CheckMate 214 trial of nivolumab plus ipilimumab versus sunitinib in patients with 

previously untreated advanced renal cell carcinoma. In this analysis, PRO scores were 

maintained or improved from baseline with nivolumab and were consistently better than 

with sunitinib in patients with intermediate or poor IMDC risk, consistent with our PRO 

results from CheckMate 9ER.25

Because there are no formally validated thresholds for defining change in FKSI-19 scores 

as “clinically meaningful” at the group level, our study relied on within-subject thresholds 

from the literature and statistical significance. Within-subject thresholds are known to be 

larger due to a greater variance than within a group.26,27 Although we have demonstrated 

that HRQoL was maintained or improved for nivolumab plus cabozantinib from baseline 

and declined for sunitinib, the changes from baseline in either direction were small, with 

effect sizes ranging from between 0·2 and 0·5, apart from a sharp deterioration in the 
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sunitinib arm for EQ-5D-3L UK utility index values at a few timepoints. Also, although the 

between-treatment differences in FKSI-19 and EQ-5D scores were nominally statistically 

significant, they did not exceed our predefined threshold values for individual change, which 

typically were set higher than group difference thresholds. At the group level, differences 

of this magnitude may possibly reflect a clinically meaningful benefit. For example, we 

required a threshold of 5 units for individual change for FKSI-19 DRS-v1, but a threshold 

of as low as 1 point has previously been proposed for the DRS-v1 when evaluating between-

group differences.28 Using this lower threshold, the group difference in our study would be 

considered meaningful (difference=1·33; figure 3). While it can be argued that the findings 

of the longitudinal change from baseline analyses may reflect a small group difference 

with questionable clinical relevance, nivolumab plus cabozantinib significantly reduced the 

risk of clinically meaningful deterioration (with or without confirmation) in all scores of 

the FKSI-19, including disease-related symptoms, versus sunitinib. Future studies may help 

determine the minimum clinically meaningful thresholds for group-level differences and 

change.

Analysis of the GP5 item through week 55 also favoured nivolumab plus cabozantinib 

compared with sunitinib, with a smaller proportion of patients receiving nivolumab plus 

cabozantinib reporting that they were bothered by treatment side effects than those receiving 

sunitinib. These findings are particularly relevant because the PRO analysis may have 

introduced bias in favour of sunitinib. All PRO data assessments included in these analyses 

were collected at the beginning of each treatment cycle, when patients in the sunitinib arm 

had been off treatment for 2 weeks, versus 1 week for patients receiving nivolumab (and 

no break for cabozantinib treatment). Thus, patients in the sunitinib arm had more time 

to recover from any treatment-related side effects than patients receiving nivolumab, while 

there was no planned treatment interruption of cabozantinib.

With the advent of multiple effective options, selecting the optimal first-line therapy can 

be challenging. These results suggest that the superior clinical efficacy of nivolumab plus 

cabozantinib over sunitinib is accompanied by the additional small but significant benefit 

of improved HRQoL, making this combination a strong candidate for treatment selection. 

Furthermore, while combination therapies may raise concerns about overlapping toxicity, 

CheckMate 9ER data indicate that treatment with nivolumab plus cabozantinib is associated 

with better disease symptom control than sunitinib, and treatment-related adverse events 

can be managed with dose holding or dose reductions.9 This symptom control may be 

related to the advantage of this combination therapy. Future studies would benefit from 

an increased understanding of the relationship between clinical efficacy and the patient’s 

treatment experience, as in this trial where both favoured nivolumab plus cabozantinib.

Our HRQoL analysis has several limitations. The open-label nature of the CheckMate 9ER 

trial may be considered a potential cause of bias for PRO data capture. Recent research 

has suggested that the magnitude of this type of bias may be less prominent than initially 

considered.21,29,30 Another limitation is the sample size at later timepoints (eg, beyond week 

55) with lower numbers in the sunitinib arm compared with nivolumab plus cabozantinib. 

Per study protocol, patients who discontinued treatment had only two follow-up visits, 

and thereafter all PRO assessments were discontinued except for EQ-5D-3L, which caused 
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a reduction in available PRO data as the trial progressed. Most of this discrepancy was 

related to disease progression occurring earlier in patients receiving sunitinib. While the 

longitudinal change from baseline analysis included only assessments during treatment 

period, the time-to-deterioration analysis included all available assessments, including the 

two follow-up visits that took place after discontinuation of the study drug and therefore 

reflected the PRO scores beyond treatment discontinuation. A third limitation is that our 

longitudinal change from baseline analysis relies on the modelling assumptions. Because 

missing data assumptions are not testable, no single method can be counted on to give 

a comprehensive treatment of missing data. In order to stress-test the missing-at-random 

assumptions made by the MMRM, we also implemented the PMM analysis, which assumed 

four clinically feasible missing patterns where nivolumab plus cabozantinib and sunitinib 

arms were treated the same way for patterns 1 (death), 3 (progression), and 4 (other reasons), 

and pattern 2 (due to AE) penalises the nivolumab plus cabozantinib arm more. Because the 

PMM results align with the MMRM results reported here, we have added confidence in the 

fact that the longitudinal findings were not strongly dependent on the nature of the missing 

data.

Additional limitations include the distinct administration routes of the respective treatments 

and the differing schedules for nivolumab plus cabozantinib and sunitinib; these factors 

are common to first-line RCC trials. There were also differing schedules for collection 

of PRO data for patients in the nivolumab plus cabozantinib arm (every 6 weeks) and 

those in the sunitinib arm (every 2 weeks), which could contribute to possible bias in our 

analysis. Another consideration is that all analyses were exploratory and did not account for 

multiplicity. In addition, because PRO analyses were confined only to timepoints common 

between trials, it is possible that deterioration events were missed. We also noted that, for 

the EQ-5D-3L results, there was some inconsistency between the VAS and utility index (ie, 

stable vs improved); this may be because utility scores are designed for economic rather than 

patient outcome evaluations, and focus only on the five dimensions, whereas the VAS is a 

more holistic measure.

Specific to this trial, PRO data were collected for the sunitinib arm after the 2-week 

treatment-free period in each sunitinib cycle, whereas for the nivolumab plus cabozantinib 

arm, PRO assessment occurred after a 1-week treatment-free period for nivolumab with 

no treatment break for cabozantinib; it is possible that this may have alleviated treatment-

related toxicity and impacted comparisons between the treatment arms in favour of sunitinib. 

Although almost 80% of patients reported not being bothered by treatment side effects at 

baseline, some patients reported treatment side effects before the initiation of the trial; this 

may have been associated with factors such as concomitant comorbidities or side effects of 

previous nephrectomy or local radiotherapy.

This study has the advantage of a large patient sample (>650 patients) and high PRO 

completion rates (>75% across most timepoints). We employed both a widely used generic 

instrument (EQ-5D-3L) as well as a cancer-specific instrument (FKSI-19) to gain insights 

into patient-reported HRQoL. Additionally, we determined prespecified thresholds to define 

deterioration.
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In conclusion, CheckMate 9ER demonstrates that the clinical benefit of nivolumab 

plus cabozantinib is accompanied by maintenance or improvement in patient HRQoL, 

functioning, and disease-related symptoms compared with treatment with sunitinib. PROs 

of nivolumab plus cabozantinib show that the treatment is well tolerated, with smaller 

proportions of patients reporting being bothered by treatment side effects in contrast to 

sunitinib. These analyses of CheckMate 9ER PROs demonstrate the positive impact that 

nivolumab plus cabozantinib can have on HRQoL in patients with aRCC.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Research in context

Evidence before this study

We searched PubMed for “renal cell carcinoma,” “RCC,” “kidney cancer,” “health 

related quality of life,” “HRQoL,” “patient reported outcomes [PRO],” “FKSI-19”, and 

“EQ-5D” on April 23, 2021, and found a single result published in 2019. This study 

reported on the PRO results of CheckMate 214, an open-label, randomised, controlled, 

phase 3 clinical trial in patients with advanced RCC (aRCC) treated with nivolumab 

plus ipilimumab or with sunitinib. Using data from the Functional Assessment of 

Cancer Therapy Kidney Symptom Index-19 (FKSI-19), Functional Assessment of Cancer 

Therapy-General (FACT-G), and EuroQol five dimensional three level (EQ-5D-3L), 

this study demonstrated that combination therapy with nivolumab plus ipilimumab is 

associated with a benefit to health-related quality of life (HRQoL) in patients with aRCC 

when compared with sunitinib. In addition, we identified via targeted literature search 

a review published in 2020 that summarises available first-line treatment options for 

patients with aRCC, including combination therapies nivolumab plus ipilimumab, as well 

as pembrolizumab or avelumab plus axitinib. Both pembrolizumab and avelumab plus 

axitinib—despite offering a survival advantage over sunitinib—do not appear to offer any 

improvement to HRQoL.

Added value of this study

The current study provides a summary of patient-reported outcome (PRO) measure 

analyses for the CheckMate 9ER phase 3 clinical trial, wherein patients were treated 

with nivolumab plus cabozantinib or sunitinib. Efficacy results from CheckMate 9ER 

indicate that patients with renal cell carcinoma treated with nivolumab plus cabozantinib 

experience survival benefits and increased probability of response compared with 

those treated with sunitinib. In the current study, PROs assessed via the FKSI-19 

and the EQ-5D-3L as exploratory endpoints further support the use of nivolumab 

plus cabozantinib over sunitinib, with PRO-related findings consistently favouring 

nivolumab plus cabozantinib throughout the trial. Findings suggest that patients 

receiving combination nivolumab plus cabozantinib treatment experienced maintenance 

or improvement in PRO scores, while those receiving sunitinib experienced a decline. 

In addition, time to deterioration also tended to be longer for the nivolumab plus 

cabozantinib arm compared with sunitinib. Moreover, a lower proportion of patients 

receiving nivolumab plus cabozantinib than patients receiving sunitinib reported that they 

were bothered by treatment side effects, suggesting a reduction in toxicity without a 

corresponding reduction in efficacy for this combination therapy. Taken together, these 

results describe a positive overall risk-benefit profile for nivolumab plus cabozantinib.

Implications of all the available evidence

Our results suggest that, in contrast to treatment with sunitinib for patients with aRCC, 

nivolumab plus cabozantinib may be associated with maintenance or improvement 

of HRQoL in addition to the previously established survival benefit. Compared with 
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sunitinib, nivolumab plus cabozantinib was well tolerated, with few patients reporting 

being bothered by the side effects of treatment.
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Figure 1: PRO completion. (A) FKSI-19. (B) EQ-5D-3L
EQ-5D-3L=three-level version of the EQ-5D. FKSI-19=Functional Assessment of Cancer 

Therapy-Kidney Symptom Index.
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Figure 2: Change from baseline in (A) FKSI-19 total score, (B) FKSI-19 DRS-v1 score, (C) 
EQ-5D-3L VAS score, and (D) EQ-5D-3L UK utility index value – MMRM results
CI=confidence interval. DRSv1=disease-related symptoms version 1. EQ-5D-3L=three-

level version of the EQ-5D. FKSI-19=Functional Assessment of Cancer Therapy-Kidney 

Symptom Index. MMRM=mixed-model repeated measures. SD=standard deviation. 

SE=standard error.
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Figure 3: Kaplan-Meier plot of TTFD and TTCD in FKSI-19 scores. (A) FKSI-19 total score: 
TTFD. (B) FKSI-19 disease-related symptoms score: TTFD. (C) FKSI-19 total score: TTCD. (D) 
FKSI-19 disease-related symptoms score: TTCD
CI=confidence interval. DRSv1=disease-related symptoms version 1. FKSI-19 = 

Functional Assessment of Cancer Therapy-Kidney Symptom Index. HR=hazard ratio. 

IQR=interquartile range. NR=not reached. TTCD=time to confirmed deterioration. 

TTFD=time to first deterioration.
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Figure 4: Forest plots for time to first deterioration (A) and time to confirmed deterioration (B) 
in FKSI-19 scores
This analysis includes all patients in the intention-to-treat population (nivolumab plus 

cabozantinib, n=323; sunitinib, n=328).

CI=confidence interval. DRS-P=disease-related symptoms-physical. DRSv1=disease-related 

symptoms version 1. EQ-5D-3L=three-level version of the EQ-5D. FKSI-19=Functional 

Assessment of Cancer Therapy-Kidney Symptom Index. FWB=functional wellbeing. 

IQR=interquartile range. NR=not reached. VAS=visual analogue scale.
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Table 1:

Select demographic and baseline characteristics and baseline PRO scores (intention-to-treat population)
a

Parameter/category Nivolumab plus cabozantinib (n=323) Sunitinib (n=328)

Age, years

Mean (SD) 61·4 (10·2) 60·4 (10·6)

Median (range) 62·0 (29–90) 61·0 (28–86)

Sex, n (%)

Male 249 (77·1) 232 (70·7)

Female 74 (22·9) 96 (29·3)

Geographic region, n (%)

United States or Europe 158 (48·9) 161 (49·1)

Rest of the world 165 (51·1) 167 (50·9)

Baseline IMDC prognostic risk score, n (%)

Favourable: 0 74 (22·9) 72 (22·0)

Intermediate: 1–2 188 (58·2) 188 (57·3)

Poor: 3–6 61 (18·9) 68 (20·7)

Tumour PD-L1 expression, n (%)

≥1% 83 (25·7) 83 (25·3)

<1% or indeterminate 240 (74·3) 245 (74·7)

Prior nephrectomy, n (%)

Yes 222 (68·7) 233 (71·0)

No 101 (31·3) 95 (29·0)

Prior radiotherapy, n (%)

Yes 46 (14·2) 45 (13·7)

No 277 (85·8) 283 (86·3)

Time from study diagnosis to randomisation, years, n (%)

<1 year 210 (65·0) 214 (65·2)

≥1 year 112 (34·7) 111 (33·8)

Not reported 1 (0·3) 3 (0·9)

FSKI-19, mean (SD)

Total score (range 0–76) 58·74 (10·57) 58·39 (9·92)

DRS-v1 (range 0–36) 30·24 (5·19) 30·06 (5·03)

DRS-P (range 0–48) 38·19 (6·96) 38·14 (6·47)

FWB (range 0–12) 7·17 (3·49) 7·08 (3·48)

EQ-5D-3L, mean (SD)

VAS (range 0–100) 74·23 (22·23) 75·68 (20·92)

Utility index (range 0–1) 0·78 (0·25) 0·73 (0·29)
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a
The intention-to-treat population included all the patients who underwent randomisation. IMDC prognostic risk score, PD-L1 status, and 

geographic region (stratification factors) were recorded at screening by means of interactive response technology.

IMDC=International Metastatic Renal Cell Carcinoma Database Consortium. PD-L1=programmed cell death ligand-1. SD=standard deviation.
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