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Abstract
Background: In the phase 2 double-blind Study 211, a starting dose of lenvatinib 
18 mg/day was compared with the approved starting dose of 24 mg/day in patients 
with radioiodine-refractory differentiated thyroid cancer (RR-DTC). Predefined 
criteria for noninferiority for efficacy in the 18 mg arm were not met; safety was 
similar in both arms. Impact of lenvatinib treatment on health-related quality-of-
life (HRQoL) was a secondary endpoint of Study 211.
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1   |   INTRODUCTION

The ability to effectively treat cancer while maintaining 
patients' health-related quality of life (HRQoL) is criti-
cally important to maximize therapeutic benefits. Cancer 
diagnoses impair patients' HRQoL both during and after 
treatment1–3 as HRQoL is impacted by disease progres-
sion4,5 and by anticancer therapies. Among patients with 
radioiodine-refractory differentiated thyroid cancer (RR-
DTC), first-line systemic treatment recommendations in-
clude lenvatinib, which is considered a preferred treatment 
by the National Comprehensive Cancer Network and the 
European Society for Medical Oncology.6,7 Adverse events 
(AEs) that can negatively affect quality of life (QoL) and 
are commonly associated with kinase inhibitors such as 
lenvatinib include fatigue, diarrhea, anorexia, weight loss, 
rash, nausea, and musculoskeletal pain.8–10

In the SELECT study, lenvatinib 24 mg/day demon-
strated superior efficacy compared with placebo in 
patients with RR-DTC.11 However, AEs led to dose in-
terruption and reduction in 82.4% and 67.8% of patients 

treated with lenvatinib, respectively,11 and raised the ques-
tion of whether a lower starting dose of lenvatinib would 
benefit patients' QoL while providing equivalent efficacy.

Study 211 was designed to determine if a lower start-
ing dose of lenvatinib (18 mg/day) would provide com-
parable efficacy and an improved safety profile versus 
the approved starting dose of 24 mg/day in patients with 
RR-DTC.12 In Study 211, the objective response rate 
(ORR) as of 24 weeks, as assessed by investigators using 
Response Evaluation Criteria in Solid Tumors version 
1.1 (RECIST v1.1), was 40.3% in the lenvatinib 18 mg/
day starting dose arm and 57.3% in the 24 mg/day start-
ing dose arm (odds ratio 0.50, 95% confidence interval 
[CI] 0.26–0.96). This difference in ORR as of Week 24 
was clinically relevant and was maintained for the entire 
study duration. Thus, the 18 mg/day starting dose failed 
to demonstrate non-inferiority to the approved starting 
dose of 24 mg/day. Although the study was not pow-
ered to show a difference between the treatment arms 
for progression-free survival (PFS), results appeared to 
favor the lenvatinib 24 mg/day starting dose (median not 

Methods: Patients with RR-DTC were randomly assigned to a blinded starting 
dose of lenvatinib 18 mg/day or 24 mg/day. HRQoL was assessed at baseline, 
every 8 weeks until Week 24, then every 16 weeks, and at the off-treatment visit, 
using the EQ-5D-3L and FACT-G instruments. Completion and compliance 
rates, mean change from baseline, and times to first and definitive deterioration 
were evaluated.
Results: Baseline EQ-5D and FACT-G scores, and overall changes from base-
line, were comparable between patients in the lenvatinib 18 mg/day (n = 77) and 
24 mg/day arms (n = 75). For the 18 mg versus 24 mg arms, least squares mean dif-
ferences were −0.42 (95% CI −4.88, 4.03) for EQ-5D-VAS and 0.47 (95% CI −3.45, 
4.39) for FACT-G total. Time to first deterioration did not significantly favor ei-
ther arm; EQ-5D-VAS HR [18 mg/24 mg] 0.93 (95% CI 0.61–1.40), EQ-5D-HUI 
HR [18 mg/24 mg] 0.68 (95% CI 0.44–1.05), FACT-G total HR [18 mg/24 mg] 0.73 
(95% CI 0.48–1.12). Time to definitive deterioration did not significantly favor 
either arm, though EQ-5D-VAS showed a trend in favor of the 24 mg arm (HR 
[18 mg/24 mg] 1.72; 95% CI 0.99–3.01); EQ-5D-HUI HR [18 mg/24 mg] was 0.96 
(95% CI 0.57–1.63), FACT-G total HR [18 mg/24 mg] was 0.72 (95% CI 0.43–1.21).
Conclusions: In Study 211, HRQoL for patients in the lenvatinib 18 mg/day arm 
was not statistically different from that of patients in the 24 mg/day arm. These 
data further support the use of the approved lenvatinib starting dose of 24 mg/day 
in patients with RR-DTC.
Clini​calTr​ials.gov Number: NCT02702388.

K E Y W O R D S

dose intensity, HRQoL, kinase inhibitor, lenvatinib, quality of life, radioiodine-refractory 
differentiated thyroid cancer
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reached [95% CI 22.1–not estimable]) versus the 18 mg/
day starting dose (median 24.4 months [95% CI 14.7–not 
estimable]; hazard ratio (HR) 18 mg/24 mg 1.44, 95% CI 
0.76–2.74). Moreover, the primary safety endpoint, in-
cidence of treatment-emergent AEs (TEAEs) of grade 
≥3 as of Week 24, was similar between the two arms; 
57.1% in the lenvatinib 18 mg/day starting dose arm and 
61.3% in the 24 mg/day starting dose arm, with a calcu-
lated difference of −4.2% (95% CI: −19.8, 11.4) using as-
ymptotic normal approximation. In addition, the safety 
profile of the two arms was consistent with the known 
safety profile for lenvatinib in patients with RR-DTC.12 
These efficacy and safety data support the use of the ap-
proved lenvatinib 24 mg/day starting dose. The HRQoL 
data described herein will provide further evidence to 
support the approved starting dose.

Few data exist on HRQoL in patients with RR-DTC 
receiving kinase inhibitor therapies. Because real-world 
analyses typically include few patients and prospective 
controlled clinical trial data are lacking, the effect of ki-
nase inhibitor treatment, and lenvatinib specifically, on 
HRQoL in patients with RR-DTC is an area that requires 
additional research.13 Assessment of HRQoL was a sec-
ondary objective of Study 211, and data were prospectively 
collected in this trial. Herein, we report comparisons of 
HRQoL patient-reported outcomes between the lenvatinib 
18 mg/day and 24 mg/day starting doses.

2   |   METHODS

2.1  |  Study design and patients

Eligibility details of this phase 2 multicenter, random-
ized, double-blind trial have been previously published.12 
Briefly, patients were aged ≥18 years at the time of in-
formed consent and had confirmed RR-DTC with measur-
able disease per RECIST v1.1. Patients also had an Eastern 
Cooperative Oncology Group performance status (ECOG 
PS) of ≤2 and adequate organ function; patients who had 
received ≥2 previous vascular endothelial growth factor/
vascular endothelial growth factor receptor-targeted ther-
apies were excluded.

Written informed consent was provided by all patients 
before undergoing any study-specific procedures. The 
study protocol was approved by relevant institutional re-
view boards and was conducted in accordance with the 
principles of the World Medical Association Declaration 
of Helsinki.

Patients were randomly assigned (1:1) to receive 
a starting dose of lenvatinib 18 mg/day or 24 mg/day. 
Randomization of masked lenvatinib dose packs was per-
formed centrally by an interactive voice- and webresponse 

system. Double-blind lenvatinib dosing was used to min-
imize patient and investigator bias. Patients were strati-
fied by age (≤ 65 years vs. > 65 years) and ECOG PS (0 vs. 
1 or 2).

A secondary objective of Study 211 was to evaluate 
the effect of lenvatinib treatment on HRQoL as mea-
sured by the EuroQol 5 Dimensions 3 Levels (EQ-5D-3L) 
and Functional Assessment of Cancer Therapy-General 
(FACT-G). HRQoL was assessed at baseline, every 8 weeks 
until Week 24, then every 16 weeks, and at the off-
treatment visit.

2.2  |  Patient-reported outcome 
instruments

The EQ-5D-3L is divided into the EQ-5D descriptive sys-
tem, consisting of 5 dimensions (mobility, self-care, usual 
activities, pain/discomfort, anxiety/depression), and the 
EQ-5D visual analog scale (VAS).14 The EQ-5D Health 
Utilities Index (HUI) is derived from the dimensions of 
the EQ-5D using country-specific preference weights. The 
FACT-G measures the effect of cancer treatment on QoL 
in four subscales (physical, social/family, emotional, and 
functional well-being), which are summed to get a total 
score.15 See the Data S1 for additional details.

2.3  |  Statistical analyses

Statistical tests and CIs were 2-sided and had an associated 
alpha level of 0.05. No statistical hypotheses were prespec-
ified for HRQoL outcomes. No adjustments for multiple 
testing or estimation were used for HRQoL analyses, so 
all p values and CIs are nominal and should be considered 
descriptive in nature. All analyses were performed using 
SAS, version 9.4 (SAS Institute, Cary, NC, USA). See the 
Data S1 for additional details.

2.3.1  |  Completion and compliance

Completion and compliance rates were summarized for 
each HRQoL instrument and outcome. An instrument 
was considered complete if at least one valid scale score 
could be computed from the available response data. The 
rate was computed as a percentage of patients in the full 
analysis set. The compliance rate was the percentage of 
patients who had completed the instrument among all pa-
tients who were expected to complete the instrument at a 
certain time point (i.e., the number of patients with a valid 
baseline score who were enrolled in the study and taking 
the study treatment at that time point).
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2.3.2  |  Longitudinal analysis

To assess the effect of lenvatinib starting dose on EQ-5D 
and FACT-G outcomes, mixed models with random co-
efficients were fitted using the change from baseline for 
each HRQoL score as the response variable. The least 
squares (LS) mean change from baseline for each treat-
ment arm was estimated at each timepoint (not including 
the off-treatment assessment), along with an overall LS 
mean. The difference in LS mean for the lenvatinib 18 mg 
arm versus the 24 mg arm, along with associated 95% CI 
and p value, was also estimated.

2.3.3  |  Time to deterioration

Time to deterioration (TTD) was evaluated using the 
Kaplan–Meier method to estimate the distribution of TTD 
and median TTD for each treatment arm. Time to first de-
terioration and time to definitive deterioration (defined in 
the Data S1) were assessed. The preplanned TTD analy-
ses included those for the EQ-5D VAS, EQ-5D HUI, and 
FACT-G total score. Comparisons were made between 
the TTD distributions of each lenvatinib treatment arm 
using unstratified log-rank tests. Cox models stratified by 
the randomization stratification variables were fit for each 
HRQoL score; HRs and associated 95% CIs were estimated 
to compare the two treatment arms.

2.3.4  |  Tumor responder analyses

An exploratory analysis using pooled data from both study 
arms was conducted to examine the relationship between 
radiologic tumor responses and HRQoL. Patients were 
characterized by their best overall radiologic response as 
responders (complete or partial response) or nonrespond-
ers (stable disease, progressive disease, or unknown/not 
evaluated). Time to first deterioration and time to defini-
tive deterioration were assessed for responders versus 
nonresponders using similar methods as those described 
in the TTD section.

3   |   RESULTS

3.1  |  Patient disposition and baseline 
characteristics

Patients were randomly assigned to the lenvatinib 18 mg 
starting dose arm (n =  77) and 24 mg starting dose arm 
(n  =  75). Patient demographics and baseline character-
istics have been previously reported and were generally 

well-balanced between the treatment arms. The median 
ages were 66.0 years (range 21–89) and 65.0 years (range 
36–92) in the lenvatinib 18 mg and 24 mg arms, respec-
tively. In the lenvatinib 18 mg arm, 48.1% of patients were 
male and 54.7% of patients were male in the lenvatinib 
24 mg arm. Baseline thyroid-stimulating hormone use and 
ECOG PS scores were similar between the two treatment 
arms. Most patients had papillary RR-DTC (84.0% and 
75.3% in the lenvatinib 18 and 24 mg starting dose arms, 
respectively).12

As of the data cutoff date (December 12, 2019), 45.5% 
and 57.3% of patients in the lenvatinib 18 and 24 mg 
starting-dose arms, respectively, were still undergoing 
treatment. Disease progression was the primary reason for 
discontinuation in 26.0% and 17.3% of patients in the len-
vatinib 18 mg and 24 mg starting-dose arms, respectively; 
and AEs were the primary reason for discontinuation in 
15.6% of patients in the lenvatinib 18 mg starting-dose 
arm, and 13.3% of patients in the 24 mg starting dose arm. 
All TEAEs that resulted in discontinuation of lenvatinib 
were each reported by no more than one patient in either 
treatment arm.

3.2  |  Completion and compliance

At baseline and throughout the assessment period, 
HRQoL instrument completion and compliance rates 
were similar for both groups (Table 1). While HRQoL in-
strument completion rates dropped over time (primarily 
because of patient discontinuation from treatment due to 
disease progression, AEs, or other reasons), compliance 
rates were high at baseline and remained high through 
Week 56.

3.3  |  Longitudinal change from baseline

The EQ-5D and FACT-G scores at baseline were compa-
rable between the treatment arms (Table 2). Baseline EQ-
5D VAS was 69.2 in the lenvatinib 18 mg arm and 71.1 in 
the lenvatinib 24 mg arm, and the FACT-G total score was 
77.8 in the lenvatinib 18 mg arm and 81.1 in the lenvatinib 
24 mg arm. Mean scores remained stable over the assess-
ment period (Figure 1, Figure S1). Overall, mean changes 
from baseline in HRQoL scores were similar between the 
lenvatinib 18 mg and 24 mg arms. There were no statisti-
cally significant differences in LS mean change between 
treatment arms for either EQ-5D or FACT-G HRQoL 
scores (Table 3). The LS mean change for the EQ-5D VAS 
was −5.68 (standard error [SE] 1.619) in the lenvatinib 
18 mg arm and −5.25 (SE 1.601) in the lenvatinib 24 mg 
arm, a mean difference of −0.42 (95% CI −4.88, 4.03). The 
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      |  5TAYLOR et al.

LS mean change for the FACT-G total score was −4.14 (SE 
1.438) in the lenvatinib 18 mg arm and −4.61 (SE 1.397) in 
the lenvatinib 24 mg arm, a mean difference of 0.47 (95% 
CI −3.45, 4.39).

3.4  |  Time to deterioration

No significant differences were observed in time to first 
deterioration between the treatment arms (Figure  2A). 
Among the 77 and 75 patients in the lenvatinib 18 and 
24 mg arms, respectively, first deterioration events were 
experienced by 46 and 45 patients for the EQ-5D VAS, 
37 and 48 patients for the EQ-5D HUI, and 46 and 47 pa-
tients for the FACT-G total score. The median time to first 

deterioration for the EQ-5D VAS was 21.86 weeks (95% CI 
16.14–36.29) for the lenvatinib 18 mg starting dose arm 
and 16.29 weeks (95% CI 8.29–32.43) for the 24 mg start-
ing dose arm (treatment arm comparison: HR 0.93; 95% CI 
0.61–1.40). For the EQ-5D HUI, the median time to first 
deterioration was 28.14 weeks (95% CI 16.14–72.14) for the 
lenvatinib 18 mg starting dose arm and 16.00 weeks (95% 
CI 8.14–32.43) for the 24 mg starting dose arm (treatment 
arm comparison: HR 0.68; 95% CI 0.44–1.05). The median 
time to first deterioration for the FACT-G total score was 
24.00 weeks (95% CI 16.14–28.29) for the lenvatinib 18 mg 
starting dose arm and 16.14 weeks (95% CI 8.43–16.86) for 
the 24 mg starting dose arm (treatment arm comparison: 
HR 0.73; 95% CI 0.48–1.12).

In addition, no significant differences were observed 
between the treatment arms in time to definitive deteri-
oration (Figure 2B). Definitive deterioration events in the 
lenvatinib 18 mg and 24 mg arms, respectively, were expe-
rienced by 32 and 24 patients for the EQ-5D VAS, 28 and 
32 patients for the EQ-5D HUI, and 28 and 32 patients 
for the FACT-G total score. The treatment arm compari-
son for time to definitive deterioration for the EQ-5D VAS 
showed a trend toward favoring the lenvatinib 24 mg arm 
(HR 1.72; 95% CI 0.99–3.01). Treatment arm comparisons 
for time to definitive deterioration for the EQ-5D HUI and 
the FACT-G total score showed no significant differences 
between arms (EQ-5D HUI: HR 0.96; 95% CI 0.57–1.63; 
FACT-G total score: HR 0.72; 95% CI 0.43–1.21).

3.5  |  Tumor responder analysis by best 
overall response

There was a numerical, but not statistically significant, 
trend toward a longer median time to first deterioration 

Parameter

Lenvatinib dose

18 mg (n = 77)
24 mg 
(n = 75) 18 mg (n = 77)

24 mg 
(n = 75)

Completion rates EQ-5D-3L, n (%) FACT-G, n (%)

Baseline 76 (98.7) 73 (97.3) 76 (98.7) 73 (97.3)

Week 24 52 (67.5) 52 (69.3) 50 (64.9) 53 (70.7)

Week 56 27 (35.1) 32 (42.7) 27 (35.1) 32 (42.7)

Compliance rates EQ-5D-3L, n /ma (%) FACT-G, n/ma (%)

Baseline 76/77 (98.7) 73/75 (97.3) 76/77 (98.7) 73/75 (97.3)

Week 24 52/56 (92.9) 52/56 (92.9) 50/56 (89.3) 53/56 (94.6)

Week 56 27/28 (96.4) 32/33 (97.0) 27/28 (96.4) 32/33 (97.0)

Abbreviations: EQ-5D-3L, EuroQol 5-dimension 3-levels scale; FACT-G, Functional Assessment of 
Cancer Therapy-General; HRQoL, health-related quality of life.
an = the number of patients with a valid score at the specified visit; m = number of patients in the full 
analysis set who were expected to complete an assessment at the specified visit.

T A B L E  1   HRQoL instrument 
completion and compliance rates

T A B L E  2   HRQoL scores at baseline

Scale

HRQoL score, mean (SD)

18 mg (n = 77) 24 mg (n = 75)

EQ-5D-3L

EQ-VAS 69.2 (21.29) 71.1 (19.12)

HUI 0.8 (0.23) 0.8 (0.17)

FACT-G

Total score 77.8 (16.04) 81.1 (16.18)

Physical well-being 21.9 (5.70) 23.7 (3.64)

Social/family 
well-being

21.6 (5.54) 21.6 (6.24)

Emotional well-being 16.7 (4.15) 17.7 (4.05)

Functional well-being 17.8 (6.02) 18.1 (6.61)

Abbreviations: EQ-5D-3L, EuroQol 5-dimension 3-level scale; EQ-VAS, 
EuroQol visual analog scale; FACT-G, Functional Assessment of Cancer 
Therapy-General; HRQoL, health-related quality of life; HUI, health utilities 
index; SD, standard deviation.
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F I G U R E  1   Mean scores over time for (A) EQ-VAS, (B) FACT-G total, and (C) FACT-G physical well-being functional scale. Scheduled 
assessments with fewer than 10% of patients still enrolled in each treatment arm are not displayed. CI, confidence interval; EQ-VAS, 
EuroQol visual analog scale; FACT-G, Functional Assessment of Cancer Therapy–General.
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      |  7TAYLOR et al.

among radiologic responders versus nonresponders (as 
assessed by best overall response) for the EQ-5D VAS, 
EQ-5D HUI, and FACT-G total score. A similar trend 
was observed for time to definitive deterioration, though 
EQ-5D HUI nominally significantly favored responders 
(Figure 3).

4   |   DISCUSSION

In this analysis, there were no significant differences in 
HRQoL between the lenvatinib 18 mg/day and 24 mg/day 
starting dose arms. Specifically, there were no statisti-
cally significant differences in LS mean change between 
treatment arms for both EQ-5D and FACT-G HRQoL 
scores, time to first deterioration, or time to definitive 
deterioration.

The blinded nature of this study allowed us to address 
lenvatinib starting dose selection while minimizing pa-
tient and investigator bias. In real-world practice, some 
clinicians initiate lenvatinib treatment at doses lower 
than the approved 24 mg/day starting dose in an attempt 
to minimize treatment-emergent AEs (TEAEs) and op-
timize HRQoL; however, this may prevent patients from 
receiving the full efficacy benefits of lenvatinib. The Study 
211 HRQoL results combined with the primary analysis 
suggest that use of a lower lenvatinib starting dose may 
compromise efficacy without improving HRQoL or safety 
in patients with RR-DTC.

The HRQoL data from Study 211 are particularly valu-
able because of the dearth of HRQoL data in patients with 

thyroid cancer treated with targeted therapies. An analy-
sis that assessed studies that included HRQoL outcomes 
in patients with thyroid cancer reviewed 94 articles pub-
lished between 2000 and 2019 and found few studies with 
data on HRQoL in patients with thyroid cancer treated 
with kinase inhibitors.16 Among patients with RR-DTC 
treated with lenvatinib, the only HRQoL data available in 
the literature are derived from 2 small real-world studies 
in Italian patients. In a study of 20 patients in Italy with 
RR-DTC treated with lenvatinib (10–24 mg/day), patients 
demonstrated a decrease in HRQoL, as assessed by the EQ-
5D-3L and EQ-VAS instruments, during the first 3 months 
of lenvatinib treatment.17 At 1 year after treatment onset, 
median HRQoL values had returned to levels similar to 
baseline. Another study assessed the HRQoL of Italian pa-
tients with RR-DTC treated with a starting dose of lenva-
tinib 24 mg/day (n = 39) using the European Organization 
for the Research and Treatment of Cancer Quality of Life 
Questionnaire and the pain VAS.18 The only significant 
change from baseline in HRQoL in this study was an in-
crease in diarrhea symptoms during 6 months of lenvati-
nib treatment.

In Study 211, respective compliance rates in the len-
vatinib 18 mg/day and 24 mg/day starting dose arms 
were high at baseline (98.7%; 97.3%) and remained high 
through Week 56 (96.4%; 97.0%), which support the ro-
bustness of the data collected. In this HRQoL analysis, 
no significant differences were seen in either time to 
first deterioration or time to definitive deterioration; 
however, some potential patterns can be observed in the 
TTD data. TTD data are consistent with the hypothesis 

Scale

LS mean change (SE)

LS mean 
difference  
(95% CI)

LS mean 
difference 
p value

Lenvatinib 
18 mg

Lenvatinib 
24 mg Lenvatinib 18 mg vs. 24 mg

EQ-5D-3L

VAS −5.68 (1.619) −5.25 (1.601) −0.42 (−4.88, 4.03) 0.8507

HUI −0.08 (0.018) −0.06 (0.017) −0.02 (−0.07, 0.03) 0.4589

FACT-G

Total score −4.14 (1.438) −4.61 (1.397) 0.47 (−3.45, 4.39) 0.8132

Physical well-being −3.13 (0.518) −3.61 (0.510) 0.48 (−0.95, 1.92) 0.5058

Social/family 
well-being

−0.07 (0.525) 0.03 (0.518) −0.10 (−1.54, 1.34) 0.8886

Emotional 
well-being

0.91 (0.323) 0.34 (0.319) 0.57 (−0.32, 1.46) 0.2076

Functional 
well-being

−1.56 (0.531) −1.28 (0.529) −0.28 (−1.74, 1.19) 0.7076

Abbreviations: CI, confidence interval; EQ-5D-3L, EuroQol 5-dimension 3-level scale; FACT-G, 
Functional Assessment of Cancer Therapy-General; HRQoL, health-related quality of life; HUI, health 
utilities index; LS, least squares; SE, standard error; VAS, visual analog scale.

T A B L E  3   Longitudinal change from 
baseline in overall least squares mean 
scores in HRQoL
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that time to first deterioration may reflect patients' ex-
perience of TEAEs, and time to definitive deterioration 
may align with disease progression. Time to dose reduc-
tion in Study 211 was shorter in the lenvatinib 24 mg 
starting dose arm compared with the 18 mg starting dose 
arm,12 which follows the same pattern as the shorter 
time to first deterioration in the lenvatinib 24 mg start-
ing dose arm versus the 18 mg starting dose arm, across 
all instruments (Figure 2A). In comparison, median PFS 
was longer in the 24 mg starting dose arm than in the 
18 mg arm,12 which parallels the time to definitive dete-
rioration data, as measured by EQ-5D VAS. This could 
indicate that patients experienced TEAEs after initiat-
ing treatment that led to first deterioration events but 
were able to remain on treatment until they experienced 
definitive deterioration, which could be caused by dis-
ease progression. However, numbers of patients with 
events are small so these data should be interpreted with 
caution.

Although some TEAEs are known to negatively impact 
HRQoL outcomes, it has been suggested that antitumor 

efficacy might have a beneficial effect on QoL (i.e., if pa-
tients have favorable outcomes with treatment, this may 
positively affect HRQoL). In this analysis, HRQoL was 
assessed in patients who had radiologic tumor responses 
versus those who did not. As expected, results showed that 
there was a trend toward longer TTD among patients who 
had objective radiologic responses. For time to first dete-
rioration, the EQ-5D VAS, EQ-5D HUI, and the FACT-G 
total score all numerically favored patients with radiologic 
responses. For time to definitive deterioration, the EQ-5D 
HUI nominally significantly favored patients with radio-
logic responses, and the EQ-5D VAS and the FACT-G total 
score both numerically favored radiologic responders.

The analysis of HRQoL outcomes was a secondary 
objective of Study 211, with no statistical hypotheses pre-
specified for these outcomes and, therefore, the results 
must be viewed as descriptive in nature, and all P values 
considered nominal. Recall periods for the instruments 
were relatively short (“today” for the EQ-5D-3L and 7 days 
for the FACT-G) and, thus, only represent HRQoL status 
at selected intervals. Study 211 was also limited by the 

F I G U R E  2   TTDa in patients who received starting doses of lenvatinib 18 mg/day versus 24 mg/day. (A) Time to first deterioration. 
(B) Time to definitive deterioration. aA deterioration event for a HRQoL outcome was defined as a detrimental change in score relative to 
baseline that exceeded the MID threshold for decline for that score. MIDs used in this analysis were: decrease of ≥7 points (FACT-G19,20), 
decrease of ≥0.08 points (HUI21), and decrease of ≥7 points (EQ-VAS21). Time to first deterioration was defined as the number of weeks 
between randomization and the first deterioration event during the treatment period. Time to definitive deterioration was defined as the 
number of weeks between randomization and the earliest deterioration event during the treatment period with no subsequent recovery 
above the deterioration threshold. CI, confidence interval; EQ-5D, EuroQol 5-dimension scale; FACT-G, Functional Assessment of Cancer 
Therapy–General; HUI, health utilities index; MID, minimally important difference; NE, not estimable; TTD, time to deterioration; VAS, 
visual analog scale.

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5

0.0 0.5 1.0 1.5 2.0

Hazard Ratio (95% CI)

EQ-5D

0.68 (0.44–1.05)
   VAS 0.93 (0.61–1.40)

   Total score
FACT-G
   HUI

0.73 (0.48–1.12)

Hazard Ratio
(95% CI)Scale

Hazard Ratio (95% CI)

EQ-5D

0.96 (0.57–1.63)
   VAS 1.72 (0.99–3.01)

   Total score
FACT-G
   HUI

0.72 (0.43–1.21)

Hazard Ratio
(95% CI)Scale

(A) Time to first deterioration

(B) Time to definitive deterioration 

Lenvatinib 18 mg Lenvatinib 24 mg

28.14 (16.14–72.14)
21.86 (16.14–36.29)

24.00 (16.14–28.29)

16.00 (8.14–32.43)
16.29 (8.29–32.43)

16.14 (8.43–16.86)

Median TTD,
weeks (95% CI)

Lenvatinib 18 mg Lenvatinib 24 mg

Median TTD,
weeks (95% CI)

73.86 (40.14–107.14)
72.14 (24.29–NE)

72.43 (46.14–NE) 

37/48
46/45

46/47

28/32
32/24

28/32

71.43 (56.14–NE)
88.71 (63.00–NE)

88.14 (24.14–NE)

Favors lenvatinib
18 mg

Favors lenvatinib 
24 mg

Favors lenvatinib
18 mg

Favors lenvatinib 
24 mg

Patients With
an Event

18 mg/ 24 mg

Patients With
an Event

18 mg/ 24 mg
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relatively small sample size and duration of follow-up. 
Furthermore, patient discontinuation limited the avail-
ability of HRQoL data over time. Finally, we noted that 
some patients in clinical practice experience negative 
symptoms while undergoing treatment with tyrosine ki-
nase inhibitors and, therefore, this study's HRQoL data 
may represent an incomplete picture of patients' experi-
ence, particularly among those patients who do not meet 
clinical trial criteria. Despite these limitations, to the best 
of our knowledge, this is the largest, double-blind, ran-
domized, controlled study to date with prospectively col-
lected data regarding treatment with a kinase inhibitor in 
patients with RR-DTC that includes HRQoL data.

These results demonstrate that, contrary to common 
opinions among clinicians, the starting dose of lenvatinib 
24 mg/day did not lead to worse HRQoL than the lower 
dose of lenvatinib 18 mg/day. In the primary analysis, the 
ORR as of Week 24 was 40.3% in the lenvatinib 18 mg/
day starting dose arm versus 57.3% in the 24 mg/day 
starting dose arm, and the rates of TEAEs with Common 
Terminology Criteria for Adverse Events grade ≥3 were 

similar between the arms. Together with the efficacy and 
safety results,12 these HRQoL data from Study 211 sup-
port use of the approved lenvatinib 24 mg starting dose 
to optimize efficacy, safety, and HRQoL for patients with 
RR-DTC.
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0.0 0.5 1.0 1.5 2.0

Hazard Ratio (95% CI)

EQ-5D

0.94 (0.60–1.46)
   VAS 0.79 (0.51–1.21)

   Total score
FACT-G
   HUI

0.79 (0.52–1.20)

Hazard Ratio
(95% CI)Scale
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0.0 0.5 1.0 1.5 2.0

Favors nonresponders

Hazard Ratio (95% CI)

EQ-5D

0.52 (0.30–0.89)
   VAS 0.56 (0.32–1.00)

   Total score
FACT-G
   HUI
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Hazard Ratio
(95% CI)Scale

(A) Time to first deterioration

(B) Time to definitive deterioration

Responders Nonresponders
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24.00 (16.14–40.00) 

23.43 (16.14–31.86)
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