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ABSTRACT
◥

Purpose: Lenvatinib has shown efficacy in treating radioiodine-
refractory differentiated thyroid cancer (RR-DTC) in the multina-
tional phase III SELECT study; however, it has not been tested in
Chinese patients with RR-DTC.

Patients and Methods: Chinese patients with confirmed RR-
DTC (n ¼ 151) were randomly assigned 2:1 to receive lenvatinib
24 mg/day or placebo in 28-day cycles. The primary endpoint was
progression-free survival, and key secondary endpoints included
objective response rate and safety. Analyses for progression-free
survival and objective response rate were conducted using Response
Evaluation Criteria in Solid Tumors v1.1 and confirmed by inde-
pendent imaging review. All adverse events were assessed and
monitored.

Results: Progression-free survival was significantly longer with
lenvatinib treatment [n ¼ 103; median 23.9 months; 95% confi-

dence interval (CI), 12.9–not estimable] versus placebo (n ¼ 48;
median 3.7 months; 95% CI, 1.9–5.6; hazard ratio ¼ 0.16; 95% CI,
0.10–0.26; P < 0.0001). The objective response rate was 69.9% (95%
CI, 61.0–78.8) in the lenvatinib arm and 0% (95% CI, 0–0) in the
placebo arm. At data cutoff, 60.2% of patients receiving lenvatinib
remained on treatment; treatment-emergent adverse events led to
lenvatinib discontinuation in 8.7% of patients. Overall, treatment-
emergent adverse events of grade≥3 occurred in 87.4%of patients in
the lenvatinib arm, the most common being hypertension (62.1%)
and proteinuria (23.3%).

Conclusions: Lenvatinib at a starting dose of 24 mg/day signif-
icantly improved progression-free survival and objective response
rate in Chinese patients with RR-DTC versus placebo. There were
no new or unexpected toxicities. Results are consistent with those
from SELECT involving patients with RR-DTC.

Introduction
Recent data note that approximately 194,000 patients have a

diagnosis of thyroid cancer in China (1). A real-world analysis
measuring the incidence of differentiated thyroid cancer (DTC) at
a hospital in China demonstrated that cases of DTC had increased
yearly from 2009 to 2018, and the prevalence of metastasis was
nearly 60% (2). Although DTC is often curable through surgery
with or without radioactive iodine therapy, approximately two
thirds of patients who have recurrence or metastasis develop

radioiodine-refractory (RR)-DTC, which typically has a poor prog-
nosis (3). The Chinese Society of Clinical Oncology suggests that
systemic therapy, including molecular-targeted therapy, should be
considered in patients with progressive and/or symptomatic RR-
DTC (4). The level I treatment recommendation for these patients
is sorafenib, and the level II treatment recommendation is adriamycin
or participation in clinical trials of other agents being assessed to treat
this condition (4).

Lenvatinib is an oral, multitargeted, tyrosine kinase inhibitor of
vascular endothelial growth factor receptors (VEGFR) 1–3, fibroblast
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growth factor receptors 1–4, platelet-derived growth factor receptor-a,
RET, and KIT (5–8), and is approved as a first-choice systemic therapy
for RR-DTC in the United States (9) and Europe (10). Lenvatinib is
also approved in multiple countries for the treatment of RR-DTC (11)
based on the results of the international, randomized, multicenter,
phase III Study of (E7080) LEnvatinib in Differentiated Cancer of the
Thyroid (SELECT; ref. 12). In SELECT, lenvatinib treatment resulted
in a substantial improvement in progression-free survival (PFS)
compared with placebo. Among patients with RR-DTC who received
lenvatinib, median PFS duration was 18.3 months [95% confidence
interval (CI), 15.1–not estimable (NE)] versus 3.6 months in patients
who received placebo (95% CI, 2.2–3.7; hazard ratio (HR) 0.21; 99%
CI, 0.14–0.31; P < 0.001). Improved efficacy was also seen in older
patients; in a subanalysis of SELECT, overall survival (OS) in
patients > 65 years old who received lenvatinib was NE (95% CI,
22.1–NE), compared with OS of 18.4 months (95% CI, 13.3–20.3)
in patients > 65 years old who received placebo (13). Subgroup ana-
lyses of SELECT also demonstrated that the PFS benefit of lenvatinib
for patients with RR-DTC was maintained regardless of BRAF or RAS
mutational status (12). However, SELECT did not include patients
from China.

To evaluate the efficacy and safety of lenvatinib for the treatment of
RR-DTC in the Chinese population, the phase III Study 308 was
conducted at 24 sites across China.

Patients and Methods
Study design

Study 308 was a multicenter, randomized, double-blind, placebo-
controlled, phase III study of lenvatinib in Chinese patients with RR-
DTC (NCT02966093; ref. 14). Patients were randomly assigned 2:1 to
receive either daily lenvatinib or placebo in continuous 28-day cycles.
Randomization was stratified by tumor subtype (papillary or follicu-
lar), number (0 or 1) of prior vascular endothelial growth factor
(VEGF)/VEGFR-targeted therapies, and age (≤ 65 years or > 65 years).

The study consisted of three phases: the prerandomization phase,
the randomization phase, and the extension phase. During the pre-
randomization phase, patients underwent screening to determine
eligibility and baseline assessments. The randomization phase con-
sisted of the study-treatment cycles, during which patients received
lenvatinib orally at a starting dose of 24 mg/day or placebo. Upon

identifying an intolerable grade 2 or grade 3 treatment-related toxicity,
patients underwent a lenvatinib treatment interruption until the
toxicity had resolved to grade ≤ 1 or baseline. Lenvatinib treatment
was then resumed at a reduced dose, with stepped reduction level
options of 20 mg, 14 mg, and then 10 mg/day for each successive
toxicity occurrence. At the completion of the primary analysis, patients
who were still undergoing treatment moved to the extension phase.
Blinded study-drug administration was discontinued following inde-
pendent imaging review (IIR) confirmation of disease progression.

During the randomization phase, tumor assessments were per-
formed every 8 weeks until documentation of disease progression or
another anticancer therapy was initiated. Patients who received pla-
cebo and experienced confirmed disease progression were eligible to
cross over to receive optional open-label lenvatinib treatment andwere
followed according to the schedule of the extension phase, which
consisted of the optional open-label lenvatinib treatment period and
follow-up assessment period. During the follow-up period, all patients
underwent survival follow-up, with the recording of all anticancer
treatments. Tumor assessments were performed every 12 weeks, or
sooner if clinically indicated, until documentation of disease progres-
sion. Tumor assessment by IIR was not required during the extension
phase. All patients underwent periodic follow-up for survival, and all
anticancer treatments were recorded until time of death.

Patients
Eligible patients were ≥ 18 years of age, had an Eastern Cooperative

Oncology Group performance status (ECOG PS) of ≤ 2, ≤ 1 prior
VEGF/VEGFR-targeted regimen, and a histologically or cytologically
confirmed diagnosis of RR-DTC with demonstrated evidence of
disease progression within 12 months of providing informed consent,
as measured by Response Evaluation Criteria in Solid Tumors version
1.1 (RECIST v1.1) and confirmed by IIR. Radioiodine-refractory/
resistant disease was defined as having one or more of the following
attributes:≥ 1measurable lesionswith no iodine uptake on radioiodine
scan; ≥ 1 measurable lesion that has progressed per RECIST v1.1
within 12months of radioiodine therapy despite radioiodine avidity at
time of treatment, or having received cumulative activity of radio-
iodine of > 600 mCi or 22 gigabecquerels with the last dose admin-
istered ≥ 6 months prior to study entry. Patients with the following
RR-DTC subtypes were eligible for enrollment: papillary thyroid
cancer (follicular variant or variants including but not limited to tall
cell, columnar cell, cribriform-morular, solid, oxyphil, Warthin’s-like,
trabecular, tumor with nodular fasciitis-like stroma, H€urthle cell
variant of papillary carcinoma, or poorly differentiated) and folli-
cular thyroid cancer (including H€urthle cell, clear cell, or insular).
Definitions of RR-DTC and measurable target lesions are included
within the full list of inclusion and exclusion criteria, which can be
found on this study’s listing on clinicaltrials.gov (NCT02966093).

Written informed consent was provided by all patients before
undergoing any study-specific procedures. The study protocol was
approved by relevant institutional review boards andwas conducted in
accordance with the standard operating practices of the Contract
Research Organization. These practices are designed to ensure adher-
ence to Good Clinical Practice Guidelines and the World Medical
Association Declaration of Helsinki principles.

Efficacy and safety outcomes
The primary endpoint was PFS, defined as the time from random-

ization to the date of first documentation of disease progression as
confirmed by IIR per RECIST v1.1, or death. Secondary endpoints
included objective response rate (ORR; the proportion of patients with

Translational Relevance

The tyrosine kinase inhibitor lenvatinib has demonstrated effi-
cacy in the treatment of patients with radioiodine-refractory
differentiated thyroid cancer (RR-DTC) in the global phase III
SELECT study, but has not been tested in Chinese patients. Rates of
DTC are increasing inChina, and althoughDTC can often be cured
through surgery with or without radioiodine therapy, there are few
options for patients who experiencemetastasis and are nonrespon-
sive to radioiodine treatment. Current recommendations in China
for the treatment of RR-DTC are sorafenib and adriamycin. The
aim of this study was to determine if lenvatinib, administered at a
starting dose of 24 mg/day to Chinese patients, can improve
efficacy outcomes in comparison with placebo, with a tolerable
safety profile. It was found that progression-free survival was
significantly longer in patients treated with lenvatinib versus
placebo, similar to the results from SELECT.
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a best overall response of complete or partial response), OS as
measured from randomization until the date of death from any cause,
and safety and tolerability, including the monitoring and recording of
all adverse events (AE) using Common Terminology Criteria for AEs
v4.0 grades. IIR per RECIST v1.1 assessed tumor responses. Explor-
atory endpoints were disease control rate, clinical benefit rate, and
durable stable disease (SD). Disease control rate was the proportion of
patients who had the best overall response of complete response,
partial response, or SD, with SD defined as stable for ≥ 7 weeks after
randomization. The clinical benefit rate was the proportion of patients
who had the best overall response of complete response, partial
response, or durable SD. Durable SDwas defined as SD for ≥ 23 weeks.
A post hoc analysis was conducted for time to treatment failure,
defined as the time from randomization to the date of the last dose.

Statistical analysis
Efficacy analyses were conducted using the full analysis set, which

included all randomly assigned patients. Of the analyses reported
herein, only the OS analysis included data from the optional open-
label phase in which patients from the placebo arm crossed over to
receive open-label lenvatinib during the extension phase. The other
analyses were conducted using data from the randomization phase.
Safety analyses were performed using the safety analysis set, which
included all patients randomly assigned and who received ≥ 1 dose of
study drug and 1 postbaseline safety evaluation. For patients randomly
assigned to receive placebo but who crossed over to lenvatinib during
the optional open-label phase, safety data collected before the first dose
of lenvatinib were included in the randomization-phase analysis;
safety data collected from the first dose of open-label lenvatinib up to
30 days after the final dosewere assessed separately. The sample size was
estimated based on the primary endpoint, PFS. Approximately 150
patients were planned to be randomly assigned into the lenvatinib
versus placebo groups using a 2:1 ratio. For the primary analysis, 104
PFS events (i.e., progression or death) were targeted. This number
would provide > 90% power to detect a HR of 0.5 (i.e., estimatedmedian
PFS of 19 months in patients who received lenvatinib vs. 9.5 months
in patients who received placebo) with a significance level of 0.05
(two-sided). A sequential testing procedure was used to control the
overall family-wise error rate with a two-sideda of 0.05. After achieving
statistical significance in favor of the lenvatinib arm at the interim
analysis (described below) or the final analysis with PFS (the primary
endpoint), the secondary endpoint of ORR was to be tested. If ORR
was also significant, then OS was to be tested.

The statistical significance of the difference in PFS between lenva-
tinib versus placebo was assessed using a log-rank test. Median PFS,
and the PFS rate at each time point, were calculated using Kaplan–
Meier product-limit estimates for each treatment arm, presented with
two-sided 95% CIs, and the Kaplan–Meier estimates of PFS were
plotted over time. The Cox regression model was used to estimate the
HR and its 95%CI. The statistical significance of the difference inORR
between treatment arms was evaluated using the chi-square test, and a
95% CI was also presented. OS was analyzed using Kaplan–Meier
product-limit estimates and compared between lenvatinib and placebo
using a log-rank test. Median OS, and the OS rate at each time point,
were analyzed in the same manner as PFS. Time to treatment failure
was also analyzed by the Kaplan–Meier method. Patients who dis-
continued study treatment were considered events; other patients were
censored at the last dosing date or the data cutoff date. The interim
analysis was planned for the time point when half of the targeted PFS
events (i.e., 52) was reached or 6 months after 100 patients were
enrolled in the lenvatinib arm, whichever occurred later. A one-sideda

of 0.01 (fixed) was allocated to the interim analysis. The interim
analysis was conducted by the Data Monitoring Committee and the
Statistical Analysis Center, both of which were independent of the
sponsor, principal investigators, and coordinating doctors.

Results
Patient disposition and baseline characteristics

Of the 151 patients enrolled in several study centers across China,
103 were randomly assigned to receive lenvatinib and 48 to receive
placebo (Table 1). The first patient signed informed consent on
January 11, 2017, and the data cutoff date was July 31, 2019. All
patients were Chinese. The median age was 60.0 years [range, 22–
80 years (lenvatinib arm, median: 61.0 years; placebo arm, median:
60.0 years)].Most patients (81.5%) had papillaryDTC (lenvatinib arm,
80.6%; placebo arm, 83.3%), whereas 18.5% had follicular DTC

Table 1. Demographic and other baseline characteristics.

Characteristic
Lenvatinib
(n ¼ 103)

Placebo
(n ¼ 48)

Total
(N ¼ 151)

Sex, n (%)
Male 57 (55.3) 21 (43.8) 78 (51.7)
Female 46 (44.7) 27 (56.3) 73 (48.3)

Age, years
Median 61.0 60.0 60.0
Range 28–80 22–80 22–80
≤65, n (%) 73 (70.9) 33 (68.8) 106 (70.2)
>65, n (%) 30 (29.1) 15 (31.3) 45 (29.8)

Weight (kg)
Mean (standard deviation) 67.6 (12.9) 66.0 (13.0) 67.1 (12.9)

Race, n (%)
Asian (Chinese) 103 (100) 48 (100) 151 (100)

Histology, n (%)
Papillary 83 (80.6) 40 (83.3) 123 (81.5)
Follicular 20 (19.4) 8 (16.7) 28 (18.5)

ECOG PS, n (%)
0 57 (55.3) 29 (60.4) 86 (57.0)
1 41 (39.8) 16 (33.3) 57 (37.7)
2 5 (4.9) 3 (6.5) 8 (5.3)

Prior VEGF/VEGFR therapy, n (%)
0 77 (74.8) 36 (75.0) 113 (74.8)
1 26 (25.2) 12 (25.0) 38 (25.2)

Radioiodine refractory statusa, n (%)
A 60 (58.3) 35 (72.9) 95 (62.9)
B 43 (41.7) 13 (27.1) 56 (37.1)
C 24 (23.3) 10 (20.8) 34 (22.5)

Metastatic sitesb, n (%)
Lung 91 (88.3) 38 (79.2) 129 (85.4)
Liver 17 (16.5) 7 (14.6) 24 (15.9)
Lymph node 72 (69.9) 35 (72.9) 107 (70.9)
Bone 36 (35.0) 13 (27.1) 49 (32.5)
Other 43 (41.7) 23 (47.9) 66 (43.7)

Abbreviations: ECOG PS, Eastern Cooperative Oncology Group performance
status; RECIST v1.1, Response Evaluation Criteria in Solid Tumors version 1.1;
VEGF(R), vascular endothelial growth factor (receptor).
aRadioiodine refractory status categories are: (A) ≥ 1 measurable lesions that did
not demonstrate iodine uptake on any radioiodine scan; (B) ≥ 1 measurable
lesions that had progressed per RECIST v1.1 within 12 months of radioiodine
therapy, despite demonstration of radioiodine avidity at the time of that
treatment by pretreatment or posttreatment scanning; or (C) cumulative
activity of radioiodine of > 600 mCi or 22 gigabecquerels, with the last dose
administered at least 6 months prior to study entry.
bMetastatic sites were identified during baseline tumor assessments.
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(lenvatinib arm, 19.4%; placebo arm, 16.7%). Most patients (74.8%)
had not received prior VEGF/VEGFR-targeted therapy (lenvatinib
arm, 74.8%; placebo arm, 75.0%), and 57.0% of patients had a baseline
ECOG PS of 0 (lenvatinib arm, 55.3%; placebo arm, 60.4%). The most
common metastatic site for both study arms was the lungs (lenvatinib
arm, 88.3%; placebo arm, 79.2%). Histologic subtype details are
included in Supplementary Table S1.

At the data cutoff date for the interim analysis, 62 patients (60.2%)
assigned to receive lenvatinib and 8 patients (16.7%) assigned to
receive placebo were still receiving their randomly assigned treatment.
Nineteen patients (18.4%) from the lenvatinib arm and 37 patients
(77.1%) from the placebo arm discontinued treatment because of
radiologic disease progression, which was confirmed by independent
review (Fig. 1). The remaining 25 patients (lenvatinib arm, n ¼ 22;
placebo arm, n ¼ 3) all discontinued treatment for various reasons:
among those receiving lenvatinib, 5 discontinued because of patient
choice, 4 because of withdrawal of consent, and 3 for other reasons;
additionally, 10 patients (9.7%) discontinued lenvatinib because of an
AE (one of these cases was due to dyspnea, but it developed 51 days
following the final exposure to lenvatinib and was considered not to be
treatment-emergent). The 3 patients (6.3%) in the placebo arm dis-
continued treatment because of an AE.

Efficacy
Based on the encouraging efficacy results of the interim analysis, the

Data Monitoring Committee recommended that the randomization
phase be stopped early. The interim analysis data cutoff date (July 31,
2019) was used for the primary analysis. Overall PFS was significantly
improved with lenvatinib (median 23.9 months; 95% CI, 12.9–NE)
versus placebo (median 3.7 months; 95% CI, 1.9–5.6; HR ¼ 0.16;
95% CI, 0.10–0.26; P < 0.0001; Fig. 2). Among patients in the
lenvatinib arm, the PFS rate was 82.6% (95% CI, 73.1–89.0) at

6 months, 69.6% (95% CI, 57.6–78.8) at 12 months, and 54.4%
(95% CI, 40.4–66.4) at 18 months. In the placebo arm, the PFS rate
was 32.7% (95%CI, 19.5–46.6) at 6months, 8.9% (95%CI, 2.4–21.0) at
12 months, and 3.0% (95% CI, 0.2–13.0) at 18 months. Moreover, PFS
with lenvatinib treatment was improved versus placebo irrespective of
subgroup at baseline (i.e., tumor subtype, number of prior VEGF/
VEGFR therapies, age group, and sex; Supplementary Fig. S1).

The ORR was 69.9% (95% CI, 61.0–78.8) in the lenvatinib arm
versus 0% (95% CI, 0–0) in the placebo arm (69.9% difference, 95% CI
61.0–78.8, P < 0.0001; Table 2). In the lenvatinib arm, the disease
control rate was 90.3% (95% CI, 84.6–96.0) versus 56.3% (95% CI,
42.2–70.3) in the placebo arm, and the clinical benefit rate in the
lenvatinib arm was 81.6% (95% CI, 74.1–89.0) versus 45.8% (95% CI,
31.7–59.9) in the placebo arm (Table 2). Percentage changes in the
sums of diameters of target lesions at postbaseline nadir are shown
in Fig. 3. During the extension phase, 30 of 48 patients crossed over
from placebo to optional open-label lenvatinib treatment; of these 30,
14 had an objective response (as assessed by investigators) for an ORR
of 46.7% (95% CI, 28.8–64.5). At the data cutoff date, median OS had
not been reached for either the lenvatinib or the placebo arm (HR 0.84,
95% CI, 0.39–1.83), which included those patients who had crossed
over to lenvatinib (Supplementary Fig. S2). The OS rate in the
lenvatinib arm was 86.0% (95% CI, 76.3–91.9) at 12 months, 75.6%
(95% CI, 63.5–84.2) at 18 months, and 75.6% (95% CI, 63.5–84.2) at
24 months. The OS rate for the placebo arm was 81.7% (95% CI, 66.4–
90.5) at 12months, 78.3% (95%CI, 61.9–88.2) at 18months, and 71.7%
(95% CI, 50.7–85.0) at 24 months. The median duration of survival
follow-up was 14.8 months (95% CI, 12.4–16.7) for the lenvatinib arm
and 15.6months (95%CI, 11.6–19.1) for the placebo arm.Median time
to treatment failure was 18.5 months (95% CI, 12.5–NE) in the
lenvatinib arm and 6.4 months (95% CI, 3.9–7.8) in the placebo arm
(HR ¼ 0.27; 95% CI, 0.17–0.42; Supplementary Fig. S3).

221 Patients were assessed 
for eligibility

70 Patients were excluded
62 Patients did not meet criteria
1 Patient withdrew consent
1 Patient was excluded due to 

an adverse event 
6 Patients had other reasons

151 Patients were randomly assigned

103 Patients were assigned to 
receive lenvatinib

48 Patients were assigned to 
receive placebo

45 Patients (93.8%) completed 
the study

37 Patients (77.1%) had 
confirmed disease progression
8 Patients (16.7%) continued to 

receive study drug at data cutoff point
3 Patients (6.3%) discontinued 

study drug

81 Patients (78.6%) completed 
the study

19 Patients (18.4%) had 
confirmed disease progression

62 Patients (60.2%) continued to 
receive study drug at data cutoff point

22 Patients (21.4%) discontinued 
study drug

Figure 1.

Patient enrollment, randomization, and treatment.
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Safety
The median duration of treatment was 9.26 months for lenvatinib

and 6.26 months for placebo. The median dose intensity [dose
intensity was defined as the total dose (mg)/duration of treatment
(days)] for lenvatinib was 17.49 mg/day.

Among patients who received lenvatinib, the most common grade
≥ 3 treatment-emergent AEs (TEAE; lenvatinib arm vs. placebo arm)
recorded were hypertension (62.1% vs. 8.3%), proteinuria (23.3%

vs. 0%), and palmar–plantar erythrodysesthesia syndrome (9.7%
vs. 0%; Table 3). Serious TEAEs were experienced by 40 patients
(38.8%) who received lenvatinib and 16 patients (33.3%) who received
placebo (Table 3); serious TEAEs were considered treatment-related
in 23 patients (22.3%) in the lenvatinib arm and 6 patients (12.5%)
in the placebo arm.

Overall, 13 patients experienced a fatal TEAE (10 patients received
lenvatinib and 3 patients received placebo). Of these, two deaths in the
lenvatinib arm and one death in the placebo arm were because of
disease progression. Fatal serious TEAEs that occurred in 2 or more
patients included death of unknown cause (lenvatinib arm, n ¼ 2;
placebo arm, n¼ 2), multiple organ dysfunction syndrome (lenvatinib
arm, n ¼ 2), and pleural effusion (lenvatinib arm, n ¼ 2). Five deaths
were considered related to lenvatinib treatment (cardiogenic shock,
death, sudden death, pleural effusion, and hemorrhage; n ¼ 1 each);
one death was considered related to placebo (suicide attempt).

Overall, TEAEs led to study-drug discontinuation in 9 patients
(8.7%) who received lenvatinib and 3 patients (6.3%) who received
placebo (Table 3). TEAEs leading to dose reduction occurred in 83
patients (80.6%) who received lenvatinib and 3 patients (6.3%) who
received placebo. Lastly, TEAEs leading to study-drug interruption
were reported in 69 patients (67.0%) who received lenvatinib and in
4 patients (8.3%) who received placebo.

Discussion
The results of this analysis indicate that when comparedwith placebo,

lenvatinib, administered at a starting dose of 24 mg/day, significantly
prolonged PFS in Chinese patients with RR-DTC. Median PFS in
patients treated with lenvatinib was 23.9 months (95% CI, 12.9–NE)
compared with 3.7 months (95% CI, 1.9–5.6) in patients treated with
placebo. ORRwas 69.9% in patients treated with lenvatinib versus 0% in
patients treated with placebo. There were no unexpected toxicities, and
most AEs were managed with dose modifications and medications.

Figure 2.

Kaplan–Meier plot of PFS as assessed by IIR using RECIST v1.1. There were 2 patients censored following discontinuation of study drug owing to an AE, both in the
lenvatinib arm. Of these, 1 patient experienced dysphagia that was considered by the investigator to be not related to lenvatinib and 1 patient experienced dyspnea
that was considered by the investigator to be related to lenvatinib. AE, adverse event; CI, confidence interval; HR, hazard ratio; IIR, independent imaging review; NE,
not estimable; PFS, progression-free survival; RECIST v1.1, Response Evaluation Criteria In Solid Tumors version 1.1.

Table 2. Summary of tumor responses in patients who received
lenvatinib or placebo.

Parameter
Lenvatinib
(n ¼ 103)

Placebo
(n ¼ 48)

Best overall response, n (%)
Complete response 2 (1.9) 0
Partial response 70 (68.0) 0
Stable disease 21 (20.4) 27 (56.3)

Durable stable diseasea 12 (11.7) 22 (45.8)
Progressive disease 6 (5.8) 16 (33.3)
Not evaluable/unknown 4 (3.9) 5 (10.4)

Objective response rate, n (%) 72 (69.9) 0

Difference, % (95% CI) 69.9 (61.0–78.8)
P value < 0.0001

Disease control rateb, n (%) 93 (90.3) 27 (56.3)

Difference, % (95% CI) 34.0 (18.9–49.2)

Clinical benefit ratec, n (%) 84 (81.6) 22 (45.8)

Difference, % (95% CI) 35.7 (19.8–51.7)

Abbreviation: CI, confidence interval.
aDurable stable disease ¼ duration of ≥ 23 weeks.
bDisease control rate¼ complete response, partial response, and stable disease.
cClinical benefit rate¼ complete response, partial response, and durable stable
disease.
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Overall, efficacy results from the multinational SELECT (12) were
similar to the results in this study of Chinese patients with RR-DTC.
However, caution should be used when comparing trials. Aside from
region/race, baseline characteristics were generally similar between the
two studies. Median PFS in patients who received lenvatinib was
18.3 months in SELECT (95% CI, 15.1–NE; ref. 12) versus 23.9 (95%
CI, 12.9–NE)months in this analysis. The HR for progression or death
in SELECT [0.21; 99%CI, 0.14–0.31; ref. 12) was comparable to theHR
for progression or death in this analysis (0.16; 95% CI, 0.10–0.26). In
addition, ORR was similar in patients who received lenvatinib in both
studies (SELECT, 64.8%; ref. 12; this analysis, 69.9%).

The safety profile of lenvatinib in this study was also generally
consistent with the well-established safety profile of this drug, and no
new signals were detected. Specifically, in the current analysis, 10
patients (9.7%) who received lenvatinib experienced a fatal AE, and
5 (4.9%) of those events were considered related to treatment; these
results were comparable to those of SELECT, in which 20 patients
(7.7%) who received lenvatinib experienced a fatal AE, and 6 (2.3%) of
those events were considered related to treatment (12). Notably,
among patients who received lenvatinib, 50% of patients in SELECT
experienced a serious AE, compared with 38.8% of patients in this
analysis. Moreover, the numerically lower incidence of TEAEs leading
to study-drug withdrawal in this study (8.7%) compared with patients
who received lenvatinib in SELECT (14.2%; ref. 12) indicates that the

safety profile of lenvatinib is tolerable in Chinese patients with RR-
DTC. The lower rates of study-drug withdrawal could be attributed to
differences in the management of Asian patients versus global popula-
tions. However, more information would be needed to draw conclu-
sions regarding this difference. A relatively higher rate of dose reduc-
tions because of TEAEs was seen in this study (80.6%), and in Japanese
patients from SELECT (90%; ref. 15), compared with the multinational
SELECTpopulation (67.8%; ref. 12).Ofnote, the twomost commonAEs
in this study among Chinese patients who received lenvatinib
[hypertension (81.6%) and proteinuria (80.6%)] were also found to
occur at higher rates in the Asian subpopulation of SELECT compared
with the total study population (16). Specifically, grade≥ 3 hypertension
occurred at a rate of 71.7% in the Asian subpopulation of SELECT, and
62.1% in this study, compared with 44.4% in the total SELECT pop-
ulation (12, 16). Grade ≥ 3 proteinuria occurred in 21.7% of patients in
the Asian subpopulation of SELECT, and 23.3% in this study, compared
with 10.0%ofpatients in theoverall SELECTpopulation (16). It has been
suggested that East Asian patients have more severe AEs following
tyrosine kinase inhibitor treatment compared with European patients,
which is likely due to a lower body mass (17). It is possible that lower
body mass in Asian patients contributed to the increased occurrence of
grade ≥ 3 AEs observed in this study compared with rates in SELECT.

A limitation of this study is that it was not designed with sufficient
statistical power to demonstrate a difference in OS; therefore, OS

Figure 3.

Percentage changes in the sums of
diameters of target lesions frombaseline
to postbaseline nadir for patients treated
with (A) lenvatinib or (B) placebo (by
IIR using RECIST v1.1). CR, complete
response; IIR, independent imaging
review; NE/UNK, not evaluable/unknown;
PD, progressive disease; PR, partial
response; RECIST v1.1, Response Evalu-
ation Criteria In Solid Tumors version 1.1;
SD, stable disease. aTwo patients were
determined to be PD due to nontarget
lesions, but target lesions were not eva-
luable. These patients are not depicted
on the plot. b“Unknown” patients lacked
a baseline and/or postbaseline tumor
assessment. c1 patient had a single post-
baseline assessment at week 5 but this
duration was not long enough to be con-
sidered SD. This patient is considered
“NE” and is shown in gray in this plot.
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results should be interpreted carefully. Furthermore, the OS findings
are confounded because of crossover from the placebo arm into the
active-treatment lenvatinib arm during the open-label phase of the
study. In the current study, the median duration of treatment was
9.3 months, and the median PFS was 23.9 months. Although the
medians for these parameters may differ due to differences in the
calculation methods, the duration of treatment and PFS for individual
patients were similar. Inherently, duration of treatment is shorter with
shorter follow-up. The study data reported herein are from the
preplanned interim analysis. The same data were later used for the
primary analysis after the randomization phase was stopped early
based on encouraging efficacy data. However, this resulted in a shorter
duration of follow-up, which may be a potential limitation of this
study. In general, it is possible for censoring of patients in PFS analyses
to cause a difference between treatment duration and PFS results.
However, only two patients in the lenvatinib arm of this study were
censored during the PFS analysis owing to an AE that led to discon-
tinuation of study drug (1 patient with dysphagia that was considered
not related to lenvatinib and 1 patient with dyspnea that was consid-
ered related to lenvatinib). No patients in the placebo arm were
censored owing to anAE.When time to treatment failure was assessed,
the results were similar to the PFS results, indicating that the major
reason for censoring was ongoing treatment. Therefore, the impact of
censoring owing to discontinuation for reasons other than disease
progression is likely small.

Current guidelines from the Chinese Society of Clinical Oncology
recommend sorafenib as the level I option for the treatment of patients
with RR-DTC with symptomatic or rapid progression (4). In the
pivotal, multinational, phase III study of sorafenib in patients with RR-
DTC, median PFS in patients treated with sorafenib was 10.8 months
compared with 5.8 months in patients treated with placebo (HR 0.59,
95% CI, 0.45–0.76, P < 0.0001), as confirmed by a central independent
review (18). A meta-analysis of sorafenib in RR-DTC revealed that
although sorafenib improves PFS, incidences of AEs were high, and

68% of patients required dose reductions because of toxicity (19).
Although caution should be used when comparing clinical trials, the
results in the current study suggest that the efficacy of lenvatinib in
Chinese patients with RR-DTC compares favorably with that of
sorafenib in the multinational population (18). Similar results with
lenvatinib were also observed in themultinational SELECT study (12).

The results of this study demonstrated similarities in both safety
and efficacy between the Chinese population and the multinational
population of the randomized, multicenter, phase III SELECT
study, and are consistent with the findings of a pharmacokinetic
study of lenvatinib in Chinese patients with solid tumors; these
data indicate that the pharmacokinetics of lenvatinib in the Chinese
population are consistent with those in the multinational popula-
tion (20). Moreover, prior population pharmacokinetic analyses
suggest lenvatinib pharmacokinetics are similar across races/
ethnicities (21), which further supports the use of lenvatinib in
this patient population. The results of this analysis indicate that
lenvatinib shows promising efficacy and has a manageable safety
profile in Chinese patients with RR-DTC.
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