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Abstract 
Background:  Preserving health-related quality of life (HRQOL) is an important goal during renal cell carcinoma treatment. We report HRQOL 
outcomes from a phase II trial (NCT03173560).
Patients and Methods:  HRQOL data were collected during a multicenter, randomized, open-label phase II study comparing the safety and 
efficacy of 2 different starting doses of lenvatinib (18 mg vs. 14 mg daily) in combination with everolimus (5 mg daily), following one prior vas-
cular endothelial growth factor–targeted treatment. HRQOL was measured using 3 different instruments—FKSI-DRS, EORTC QLQ-C30, and 
EQ-5D-3L—which were all secondary endpoints. Change from baseline was assessed using linear mixed-effects models. Deterioration events 
for time to deterioration (TTD) analyses were defined using established thresholds for minimally important differences in the change from base-
line for each scale. TTD for each treatment arm was estimated using the Kaplan–Meier method.
Results:  Baseline characteristics of the 343 participants randomly assigned to 18 mg lenvatinib (n = 171) and 14 mg lenvatinib (n = 172) were 
well balanced. Least-squares mean estimates for change from baseline were favorable for the 18 mg group over the 14 mg group for the FKSI-
DRS and most EORTC QLQ-C30 scales, but differences between treatments did not exceed the minimally important thresholds. Median TTD 
was longer among participants in the 18 mg group than those in the 14 mg group for most scales.
Conclusions:  Participants who received an 18 mg lenvatinib starting dose had favorable HRQOL scores and longer TTD on most scales com-
pared with those who received a 14 mg starting dose.
Key words: EORTC QLQ-C30; FKSI-DRS; patient-reported outcomes; phase II; VEGF.

Implications for Practice
In phase II, open-label trial comparing 2 starting doses of lenvatinib (18 mg vs. 14 mg QD) in combination with everolimus (5 mg QD), the 
median time to definitive deterioration in most subscales of the FKSI-DRS, the EORTC QLQ-C30, and the EQ-5D-3L was longer among 
participants in the 18 mg group than those in the 14 mg group.
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Introduction
Renal cell carcinoma (RCC) is the most common type of kid-
ney cancer, constituting 80-85% of primary renal neoplasms. 
RCC and the therapies used to treat patients with RCC are 
associated with a range of symptoms and treatment–related 
adverse events, which contribute to the burden of disease.1 
Preserving health-related quality of life (HRQOL) is an 
important goal during RCC management, and thus RCC 
clinical trials should include assessments of patient-reported 
outcomes (PROs) to evaluate patients’ experiences with 
treatment.

Lenvatinib 18 mg daily (QD) in combination with evero-
limus 5 mg QD is approved in the United States, European 
Union, and other regions for the treatment of advanced 
RCC after one prior anti-angiogenic treatment. Study 
E7080-G000-218 (NCT03173560) is a multicenter, ran-
domized, open-label (formerly double-blind), phase II study 
to assess the safety and efficacy of lenvatinib at 2 different 
starting doses (18 mg vs. 14 mg QD) in combination with 
everolimus (5 mg QD) following one prior vascular endothe-
lial growth factor (VEGF)–targeted treatment. Results from 
Study 218 demonstrated that the 14-mg starting dose failed 
to demonstrate non-inferiority to the 18-mg starting dose, 
and had a comparable safety profile, thereby supporting the 
currently approved dosing paradigm.2

The objective of this analysis was to evaluate HRQOL 
and disease symptoms as secondary endpoints from Study 
218. These outcomes were evaluated using the Functional 
Assessment of Cancer Therapy–Kidney Symptom Index–
Disease-Related Symptoms (FKSI-DRS), the European 
Organization for Research and Treatment of Cancer Quality 
of Life Questionnaire for Patients with Cancer–Core 30 
(EORTC QLQ-C30), and the EQ-5D 3 levels (EQ-5D-3L), 
which are validated for use in RCC and oncology.

Patients and Methods
Study Design and Participants
PRO data were collected during a multicenter, randomized, 
open-label, phase II study comparing the safety and efficacy 
of 2 different starting doses of lenvatinib (18 mg vs. 14 mg 
QD) in combination with everolimus (5 mg QD) following 
one prior VEGF-targeted treatment (NCT03173560). Eligible 
participants were adults (aged >18 years) with histological 
or cytological confirmation of predominant clear cell RCC, 
documented evidence of advanced RCC, and disease progres-
sion on or after VEGF-targeted treatment. All participants 
provided written informed consent.

Participants were randomly assigned to 1 of 2 treatment 
arms in a 1:1 ratio. In arm 1, patients were treated with len-
vatinib 18 mg (orally, QD) plus everolimus 5 mg (orally, QD) 
(LEN18 + EVE). In arm 2, patients were treated with lenvatinib 
14 mg (orally, QD) plus everolimus 5 mg (orally, QD) (LEN14 
+ EVE). Randomization was based on 2 stratification factors: 
Memorial Sloan Kettering Cancer Center (MSKCC) prognos-
tic groups (favorable, intermediate, and poor risk) and whether 
participants had programmed death-1 (PD-1)/programmed 
death-ligand 1 (PD-L1) treatment (yes or no). Participants who 
were randomized to the LEN14 + EVE treatment group were 
required to undergo a dose increase to lenvatinib 18 mg on day 
1 of cycle 2 if they did not experience any intolerable grade 2 or 

higher adverse events. Treatment was administered until disease 
progression, participant request or withdrawal of consent, unac-
ceptable toxicity, or the end of the study.

PRO questionnaires were administered at baseline, on day 
1 of each postbaseline treatment cycle after cycle 1, and at 
the end-of-treatment visit (up to 30 days after treatment dis-
continuation). Every effort was made to administer the PRO 
questionnaires prior to lenvatinib administration and before 
other assessments and procedures were conducted.

Participant Demographic and Clinical 
Characteristics
Participants’ baseline demographic and clinical characteris-
tics were collected prior to randomization into study arms. 
Characteristics included age, sex, Karnofsky Performance Status, 
MSKCC prognostic group, whether participants had a prior 
nephrectomy (yes or no), whether participants received prior 
PD-1/PD-L1 treatment (yes or no), and participants’ number of 
prior anticancer therapy regimens.

PRO Measures
FKSI-DRS
The FKSI-DRS consists of 9 items that clinical experts and 
patients have indicated are important concepts for the treatment 
of advanced kidney cancer and that clinical experts have indi-
cated are primarily disease-related and not treatment-related.3 

Table 1. Baseline participant characteristics

Characteristic Lenvatinib 
18 mg + 
everolimus 
5 mg
(n = 171) 

Lenvatinib 
14 mg + 
everolimus 
5 mg
(n = 172) 

Age, years

 � Median (range) 62 (35-87) 61 (28-82)

Sex, n (%)

 � Male 129 (75.4) 133 (77.3)

Karnofsky performance status,  
n (%)

 � Score ≥90 124 (72.5) 128 (74.4)

MSKCC prognostic group,  
n (%)

 � Favorable risk 50 (29.2) 49 (28.5)

 � Intermediate risk 90 (52.6) 93 (54.1)

 � Poor risk 31 (18.1) 30 (17.4)

Prior nephrectomy, n (%)

 � Yes 140 (81.9) 144 (83.7)

Prior PD-1/PD-L1 treatment,  
n (%)

 � Yes 41 (24) 49 (28.5)

Number of prior anticancer  
therapy regimens, n (%)

 � 1 140 (81.9) 129 (75)

 � 2 29 (17) 38 (22.1)

 � ≥3 2 (1.2) 5 (2.9)

Abbreviations: MSKCC, Memorial Sloan Kettering Cancer Center; PD-1, 
programmed death-1; PD-L1, programmed death-ligand 1.
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The FKSI-DRS is used to assess symptoms including pain, fatigue, 
shortness of breath, fever, weight loss, coughing, and blood in 
the urine. Patients report the frequency/severity of each symptom 
using a 5-point Likert-type scale (0 = “not at all,” 1 = “a little 
bit,” 2 = “somewhat,” 3 = “quite a bit,” 4 = “very much”). A total 
score is calculated by numerically reversing and summing all item 
scores so that the total ranges from 0 to 36, with higher scores 
representing better HRQOL.

EORTC QLQ-C30
The EORTC QLQ-C30 is composed of 9 multiple-item 
scales and 6 single-item scales.4 The multiple-item scales 
include 5 functional scales (physical, role, emotional, 
cognitive, and social), 3 symptom scales (fatigue, nau-
sea and vomiting, and pain), and a global health status/
quality of life (QOL) score. The single-item scales include 
dyspnea, insomnia, appetite loss, constipation, diarrhea, 

Figure 1. Overall least-squares mean differences between treatments. *Indicates statistically significant differences (P < .05). 
Abbreviations: FKSI-DRS, Functional Assessment of Cancer Therapy–Kidney Symptom Index–Disease-Related Symptoms; LEN14 + EVE, lenvatinib 
14 mg + everolimus 5 mg; LEN18 + EVE, lenvatinib 18 mg + everolimus 5 mg; QLQ-C30, Quality of Life Questionnaire for Patients with Cancer–Core 
30; VAS, visual analog scale. EORTC QLQ-C30 symptom scales are plotted in reverse, as higher values indicate worse symptoms.
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and financial difficulties. Scores for all scales range from 
0 to 100. For the global health status/QOL scale and the 
functional scales, higher scores indicate better QOL and 
functioning; for the symptom scales, higher scores indicate 
worse symptoms.

EQ-5D-3L
The EQ-5D is a general, preference-based PRO instru-
ment that was developed to assess health outcomes for 
a wide variety of interventions on a common scale.5 It 
consists of a descriptive system of 5 questionnaire items 
and a visual analog scale (VAS). The instrument asks par-
ticipants to rate their perceived health state today for 5 
dimensions, including mobility, self-care, usual activities, 

pain/discomfort, and anxiety/depression. This study used 
the 3-level version of the EQ-5D (EQ-5D-3L). For this 
version, patients rate the items on a 3-point Likert-type 
scale, with 1 indicating “no problems,” 2 indicating “some 
problems,” and 3 indicating “extreme problems.” The VAS 
component of the EQ-5D measures current health status 
from 0 to 100, where 0 represents the “worst imaginable 
health state” and 100 represents the “best imaginable 
health state.”

The EQ-5D index was calculated by applying prefer-
ence-based weights (tariffs) to the scores of the 5 health state 
domains. Index values can range from −1 to 1, with 0 rep-
resenting a health state equivalent to death and 1 represent-
ing perfect health. Values less than 0 represent health states 

Figure 2. Time to first deterioration: hazard ratios. 
Abbreviations: CI, confidence interval; EORTC QLQ-C30, European Organization for Research  
and Treatment of Cancer Quality of Life Questionnaire for Patients with Cancer–Core 30; FKSI-DRS, Functional Assessment of Cancer  
Therapy–Kidney Symptom Index–Disease-Related Symptoms; LEN14, lenvatinib 14 mg; LEN18, lenvatinib 18 mg; MID, minimally important difference; 
QOL, quality of life.
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that are worse than death.6 Health states were mapped using 
United States time–trade-off (TTO) method tariffs7for North 
American participants, United Kingdom TTO method tariffs8 
for both Western and Eastern European participants, and 
South Korean TTO method tariffs for participants from the 
Asia/Pacific region.9

Statistical Analysis
Completion rates (ie, the percentage of participants who com-
pleted the instrument among all participants enrolled in the full 
analysis set at baseline) and compliance rates (ie, the percentage 
of participants who completed the instrument among all partic-
ipants expected to complete the instrument) were summarized 

Figure 3. Kaplan–Meier plots of time to first deterioration. A. FKSI-DRS total score. B. EORTC QLQ-C30 Global Health Status/QOL Score. C. EORTC 
QLQ-C30 Physical Functioning Score. D. EORTC QLQ-C30 Emotional Functioning Score. E. EORTC QLQ-C30 Fatigue Score. F. EORTC QLQ-C30 
Nausea and Vomiting Score. 
Abbreviations: CI, confidence interval; EORTC QLQ-C30, European Organization for Research and Treatment of Cancer Quality of Life Questionnaire 
for Patients with Cancer–Core 30; FKSI-DRS, Functional Assessment of Cancer Therapy–Kidney Symptom Index–Disease-Related Symptoms; LEN14, 
lenvatinib 14 mg; LEN18, lenvatinib 18 mg; QOL, quality of life; TTD, time to deterioration.
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for each PRO instrument and scale by assessment timepoint and 
treatment arm.

The effect of treatment assignment on the change in PRO 
scores from baseline was assessed using mixed models. 
Specifically, mixed models with random coefficients were fit-
ted using the change from baseline for each PRO score as 
the response variable. Each model included treatment, time, 
a time by treatment interaction term, baseline PRO score, 
and the 2 randomization stratification variables (MSKCC 
prognostic group and prior PD-1/PD-L1 treatment) along 
with patient-specific random intercept and slope terms. The 
covariance matrix for these random effects was assumed to 

be unstructured. The least-squares (LS) mean change from 
baseline for each treatment arm was estimated at each time-
point, along with an overall LS mean. The difference in LS 
means for the LEN18 + EVE versus LEN14 + EVE was also 
estimated.

The distribution of time to deterioration (TTD) and median 
TTD for each treatment arm were estimated using the Kaplan–
Meier method. Both time to first deterioration10 and time to 
definitive deterioration11 were analyzed using established 
thresholds for minimally important differences in the change 
from baseline for each scale. Specifically, a deterioration event 
for each PRO was defined as a detrimental change in score, 

Figure 3. Continued
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relative to baseline, that exceeded the minimally important 
difference (MID) for decline in the score. For the FKSI-DRS, 
the MID threshold was a decrease of 3 points or more.3 For 
the EORTC QLQ-C30 functional domain/QOL scores, the 
MID threshold was a decrease of 10 points or more, and for 
the EORTC QLQ-C30 symptom scores, the MID threshold 
was an increase of 10 points or more.12 For the EQ-5D, the 
MID threshold was a decrease of 0.08 points or more, and for 
the EQ-VAS, the MID threshold was a decrease of 7 points 

or more.13 Death due to any cause within 30 days of treat-
ment discontinuation was considered a deterioration event. 
Participants without a deterioration event at the analysis cut-
off date were censored at the date of the last PRO assessment. 
Cox models stratified by the randomized stratification vari-
ables were fit for each score; hazard ratios (HRs) and 95% 
CIs were estimated to compare the 2 treatment arms.

All statistical tests and CIs have an associated alpha level 
of 0.05. No adjustments for multiple testing or estimation 

Figure 3. Continued
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were used, so all P values and CIs should be considered 
nominal and descriptive in nature. All analyses were per-
formed using SAS version 9.4 (SAS Institute, Cary, NC).

Results
Baseline Participant Characteristics
Participant demographic and clinical characteristics were bal-
anced between the LEN18 + EVE (n = 171) and LEN14 + 
EVE (n = 172) study arms (Table 1).

Completion and Compliance Rates
Completion rates for all PRO instruments were generally 
similar between treatment arms, with rates for completion 

of any instrument declining below 50% by cycle 10 in both 
groups. Less than half of enrolled participants in both treat-
ment groups had a valid score at the off-treatment visit. 
Compliance was high (> 90%) in both groups during treat-
ment and was lower at the off-treatment visit, where com-
pliance for any instrument was 77.3% in the LEN18 + EVE 
group and 80.2% in the LEN14 + EVE group.

Longitudinal Change From Baseline
Overall LS mean differences estimated at the mean follow-up 
time (approximately 34 weeks [241 days], with 95% CIs) 
between the treatment arms for each scale are shown in Fig. 
1. Differences in the overall LS means, which were nominally 
statistically significant, were seen for the FKSI-DRS total and 

Figure 4. Time to definitive deterioration: hazard ratios. 
Abbreviations: CI, confidence interval; EORTC QLQ-C30, European Organization for Research and Treatment of Cancer Quality of Life Questionnaire 
for Patients with Cancer–Core 30; FKSI-DRS, Functional Assessment of Cancer Therapy–Kidney Symptom Index–Disease-Related Symptoms; LEN14, 
lenvatinib 14 mg; LEN18, lenvatinib 18 mg; MID, minimally important difference; QOL, quality of life; VAS, visual analog scale.
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the EORTC QLQ-C30 global health status/QOL, physical 
functioning, role functioning, emotional functioning, social 
functioning, fatigue, nausea and vomiting, pain, insomnia, 
and financial difficulties scales. There were no statistically 
notable differences seen for the cognitive functional scale,  
3 of the gastrointestinal symptom scales (appetite loss, consti-
pation, diarrhea), or dyspnea.

Time to Deterioration
Time to First Deterioration
The median time to first deterioration was shorter for the 
LEN14 + EVE treatment group than for the LEN18 + EVE 
treatment group for nearly all scales, with the exception 
of EORTC QLQ-C30 constipation and role functioning. 

Figure 5. Kaplan–Meier plots of time to definitive deterioration. A. FKSI-DRS Total Score. B. EORTC QLQ-C30 Global Health Status/QOL Score. C. 
EORTC QLQ-C30 Physical Functioning Score. D. EORTC QLQ-C30 Emotional Functioning Score. E. EORTC QLQ-C30 Fatigue Score. F. EORTC QLQ-C30 
Nausea and Vomiting Score. 
Abbreviations: CI, confidence interval; EORTC QLQ-C30, European Organization for Research and Treatment of Cancer Quality of Life Questionnaire 
for Patients with Cancer–Core 30; FKSI-DRS, Functional Assessment of Cancer Therapy–Kidney Symptom Index–Disease-Related Symptoms; LEN14, 
lenvatinib 14 mg; LEN18, lenvatinib 18 mg; NE, not estimable; QOL, quality of life; TuDD, time until definitive dseterioration.
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The median time to first deterioration was nominally sta-
tistically significantly shorter for the LEN14 + EVE treat-
ment group than for the LEN18 + EVE treatment group 
for the FKSI-DRS scale and the EORTC QLQ-C30 emo-
tional functioning, social functioning, dyspnea, insomnia, 
and financial difficulties scales. HRs with 95% CIs com-
paring LEN14+EVE with LEN18+EVE are shown in Figs. 
2 and 3 and Supplementary Fig. S1 (in the Supplementary 
Appendix) present Kaplan–Meier distributions of median 
time to first deterioration by treatment group. Scales with 
nominally significant 95% CIs for HRs included the FKSI-
DRS total score and the EORTC QLQ-C30 emotional 
functioning, social functioning, dyspnea, insomnia, and 
financial difficulties scales. For all of these scales, the HRs 
favored the LEN18+EVE group.

Time to Definitive Deterioration
The median time to definitive deterioration was shorter for 
the LEN14 + EVE treatment group than for the LEN18 
+ EVE treatment group across all domains. HRs with 
95% CIs comparing LEN14+EVE with LEN18+EVE are 
shown in Figs. 4 and 5 and Supplementary Fig. S2 (in the 
Supplementary Appendix) present Kaplan–Meier distribu-
tions of median time to definitive deterioration by treat-
ment group. Scales with statistically significant 95% CIs 
for HRs comparing the 2 treatment groups included the 
FKSI-DRS total score and EORTC QLQ-C30 global health 
status/QOL, physical functioning, role functioning, emo-
tional functioning, cognitive functioning, social function-
ing, fatigue, nausea and vomiting, and financial difficulties.

Figure 5. Continued
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Discussion
This analysis of PRO data from a prospective RCC clinical 
trial provided valuable insight into how RCC treatment start-
ing dosage can impact patients’ HRQOL and disease symp-
toms differentially. The clinical objective of the trial was to 
evaluate whether the 14  mg starting dose of lenvatinib has 
comparable efficacy with improved safety when compared 
with the currently approved 18 mg starting dose of lenvatinib 
when either dose is combined with 5 mg everolimus QD. For 
this reason, it is also important to determine if the treatments 
provide comparable participant experiences with regard to 

HRQOL and disease burden. However, no statistical hypoth-
eses were prespecified for these outcomes, so the results must 
be viewed as descriptive in nature.

Based on the longitudinal analyses of change from baseline 
scores, there were nominally significant overall differences in 
favor of the 18 mg lenvatinib treatment group for the FKSI-
DRS and most EORTC QLQ-C30 domains. Although none 
of the differences rose to the level of being clinically mean-
ingful, these results do suggest that participants in the 18 mg 
lenvatinib group had slightly better HRQOL and less severe 
treatment-related symptoms at the average follow-up time. 

Figure 5. Continued
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Gastrointestinal symptoms and dyspnea were the exceptions, 
having approximately equal average severity in the 2 treat-
ment arms.

Deterioration was the most frequently observed outcome for 
all HRQOL scales, and the distribution of outcomes was similar 
for most scales between the 2 treatment arms. The only excep-
tions were the EORTC QLQ-C30 insomnia and financial dif-
ficulties scales; for both, a larger proportion of participants in 
the lenvatinib 14 mg arm experienced deterioration compared 
with the lenvatinib 18 mg arm. Potential drivers of differences in 
these outcomes between dosage arms are unknown; in particu-
lar, financial difficulties as measured by the EORTC QLQ-C30 
have been found to be associated with worse HRQOL and sur-
vival outcomes in patients with multiple tumor types.14

The TTD analyses are consistent with the longitudinal 
analysis with regard to longer maintenance of HRQOL and 
symptom control within the lenvatinib 18  mg treatment 
group, particularly for definitive deterioration. The time 
to symptom deterioration was not significantly different 
for diarrhea, appetite loss, and constipation; these results, 
when viewed with the changes in scores for these domains 
over time, suggest that the 2 dosages of lenvatinib have 
similar effects on these gastrointestinal symptoms.

Some limitations of these analyses should be considered. 
First, due to the open-label study design, the findings should 
be interpreted with caution. All patients were analyzed as 
part of the group to which they were randomized. Those who 
escalated from 14 to 18 mg were part of the 14 mg arm for 
analysis; we did not quantify the number of patients who 
escalated or adjust the analyses to account for the dose esca-
lation. In addition, the analyses did not account for dose 
reduction, dose modification, or treatment duration in either 
arm, each of which may in turn affect HRQOL or TTD. 
Missing data were assumed to be missing at random, and the 
analyses included no adjustment for multiplicity.

Conclusions
These results indicate that HRQOL and disease symptoms 
for participants in the 14  mg QD lenvatinib treatment group 
were similar to or slightly worse than those for participants in 
the 18 mg QD lenvatinib treatment group. These findings sup-
port the approved treatment of the 18  mg QD starting dose 
of lenvatinib in combination with everolimus as an effective 
treatment option for patients with RCC following one prior 
VEGF-targeted treatment while maintaining QOL. Efficacy 
and safety data show that disease is better controlled with the 
approved 18 mg starting dose without significant clinical dete-
rioration and that patients may derive some QOL benefit at this  
dose level.
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