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ABSTRACT

Introduction: Lenvatinib has become the most
commonly prescribed first-line (1L) agent for
the treatment of radioactive iodine-refractory
differentiated thyroid cancer (RAI-r DTC) since
its approval in 2015. With no real-world studies
describing clinical outcomes of 1L lenvatinib
and subsequent therapy, the current study
aimed to assess treatment sequencing and rela-
ted clinical outcomes in patients treated with 1L
lenvatinib in the USA
Methods: We conducted a multisite, retrospec-
tive chart review of US patients with a diagnosis
of RAI-r DTC who had initiated 1L therapy with
lenvatinib from January 1, 2016 through May
31, 2017 with follow-up through October 17,
2018. Physicians completed electronic case

report forms for two patient cohorts: patients
still receiving 1L lenvatinib (cohort 1) and those
who had initiated second-line (2L) therapy prior
to data cutoff (cohort 2). Real-world objective
response rate (ORR) was assessed for both
cohorts. Progression-free survival (PFS) and
overall survival (OS) were assessed for cohort 2.
Results: A total of 252 patients met the study
criteria with 71 in cohort 1 and 181 in cohort 2.
Patients were predominantly female, had pap-
illary DTC, and had lung metastases. The ORR
was 64.8% for cohort 1 and 53.6% for cohort 2.
In cohort 2, median PFS from 1L lenvatinib
initiation was 14.0 months (95% CI 12.7–15.0).
Second-line treatments included sorafenib
(49.7%), cabozantinib (19.3%), and other tar-
geted/chemotherapy/immuno-oncology
agents. The ORR in 2L therapy was 15.5%. For
cohort 2, the 12-, 18-, and 24-month OS from
initiation of 1L lenvatinib was 92.8%, 81.5%,
and 66.9%, respectively.
Conclusions: In this first real-world examina-
tion of clinical effectiveness of 1L lenvatinib and
subsequent therapy among patients in the US,
the results demonstrated that treatment with 1L
lenvatinib followed by another 2L therapy may
deliver a clinical benefit, thus allowing a number
of potential 2L options following 1L lenvatinib
for patients with RAI-r DTC.

Keywords: Effectiveness; Lenvatinib; Progres-
sion-free survival; Radioiodine refractory; Real-
world; Response; Thyroid
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Key Summary Points

Why carry out this study?

Lenvatinib is the most commonly
prescribed first-line treatment for
radioactive iodine-refractory
differentiated thyroid cancer (RAI-r DTC).

This was the first and largest study to
explore real-world clinical outcomes of
first-line lenvatinib in addition to
treatment patterns and outcomes in
second-line post-lenvatinib among
patients with RAI-r DTC in the USA.

What was learned from the study?

Real-world clinical outcomes of first-line
lenvatinib therapy were similar to that
observed in the randomized controlled
trial.

Patients derived a clinical benefit from
multiple different agents and classes of
agents in second-line after first-line
lenvatinib.

INTRODUCTION

Differentiated thyroid cancer (DTC) comprises
over 90% of the estimated 52,070 cases of thy-
roid cancer that will be diagnosed in the USA in
2019 [1, 2] With multi-modality treatment,
including thyroidectomy, the 5-year survival
rate for stage I–III DTC is over 90% and the
majority of patients are cured of disease [3].
Standard treatment for patients with high-risk
disease (stage III or IV) is radioactive iodine
(RAI) therapy, which has been shown to
decrease disease progression and mortality [4].
However, for the roughly 30% of patients who
develop recurrence or distant metastases and
who become RAI refractory (RAI-r), disease
prognosis is poor: the 10-year survival rate is
approximately 10% and the mean life expec-
tancy is 3–5 years [4–10]

For patients with RAI-r DTC, systemic
chemotherapy has limited efficacy and high

toxicity and was the only option for treatment
prior to 2012. In 2012, the first multikinase
inhibitor (MKI), sorafenib was approved for RAI-
r DTC. Subsequently in 2015, lenvatinib was
approved on the basis of improved objective
response rates (ORR) and prolonged progres-
sion-free survival (PFS) compared to placebo
[11, 12]. Lenvatinib, an MKI (inhibitor of VEGF,
FGFR, PDGFRa, RET, and KIT), was approved on
the basis of the SELECT trial (lenvatinib versus
placebo) [12]. In both patients who were treat-
ment naı̈ve and those with prior VEGF-based
therapies, lenvatinib significantly improved
ORR (64.8% versus 1.5%, p\ 0.001) and PFS
(median 18.3 months versus 3.6 months) [13].
While the median overall survival (OS) was not
reached, the risk of progression or death was
reduced in the lenvatinib arm by 79%
(p\ 0.0001).

A recent administrative claims study from
the USA demonstrated that lenvatinib is the
most commonly prescribed first-line (1L) agent
for the treatment of RAI-r DTC [14]. However,
no real-world clinical outcomes for patients
who receive 1L lenvatinib in the USA have been
reported previously. Moreover, the last 5 years
have also seen a significant expansion of ther-
apeutic agents for 2L and beyond with the
approvals of pazopanib, sunitinib, vandetinib,
and cabozantinib. These drugs were evaluated
in clinical trials in patients previously treated
with sorafenib. No outcomes data exists for
these therapies post lenvatinib even from clin-
ical trials.

The main objective of the current study was
to assess the real-world clinical effectiveness for
patients with RAI-r DTC treated with 1L lenva-
tinib. In addition, treatment sequence in sec-
ond-line (2L) and the clinical outcomes of 2L
therapy following 1L lenvatinib were assessed as
a secondary objective.

METHODS

Study Design

This study was a real-world, retrospective, mul-
tisite patient chart review. Physicians actively
caring for patients with RAI-r DTC who were
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part of the Cardinal Health Oncology Provider
Extended Network (OPEN) were invited to par-
ticipate. OPEN is an informal group of over
7000 oncologists and hematologists practicing
in community oncology clinics across the USA.
Those providers who had treated at least one
patient with RAI-r DTC with lenvatinib were
asked to select up to 10 patients whom they
personally cared for at their practice meeting
the study selection criteria including confirmed
diagnosis of RAI-r DTC, initiated 1L lenvatinib
between January 1, 2016 and May 31, 2017,
18 years of age or older at initiation of lenva-
tinib, and disease response assessment to 1L
lenvatinib therapy completed via radiographic
imaging. In addition, we purposefully split the
sample selection into two cohorts: cohort 1
consisted of patients who were still receiving 1L
lenvatinib at the time of data cutoff (Fig. 1a)
and cohort 2 consisted of patients who had
received 1L lenvatinib, but during the study
follow-up period had discontinued 1L lenva-
tinib as a result of disease progression, toxicity,
or patient choice and initiated 2L therapy
(Fig. 1b). Patients who were participants in any
lenvatinib clinical trial or those with syn-
chronous anaplastic histology were excluded.

Only the physician abstractors had access to
the selected patients’ electronic health record
data. The physician completed an electronic
case report form (eCRF) abstracting relevant
demographics, treatments for RAI-r DTC, and
clinical markers of prognosis at diagnosis (e.g.,
stage, performance status, comorbidities),
genetic abnormalities (e.g., BRAF, RAS, RET),
drug therapies received (including start and
stop dates and reasons for discontinuation),
disease response, dates of disease progression,
and date of death (if deceased) from each
patient chart. Data collection occurred between
September 27, 2018 and October 17, 2018
(Fig. 1). Prior to data collection the research
protocol and eCRF were reviewed by the Wes-
tern Institutional Review Board (IRB) (Study
Number: 1187046). The IRB found that this
research meets the requirements for a waiver of
consent under 45 CFR 46.116(d).

To ensure data reliability, each submitted
eCRF was reviewed by clinical staff for clinical
outliers and a separate 10% random sample of

eCRFs was selected for data verification with the
provider. Data verification was accomplished by
asking the provider to re-enter three data points
for the selected eCRF. Patients for whom the
data were not able to be verified were excluded
from the analysis.

Response data were required to be verified by
radiographic imaging and imaging results
available (tumor lesion measurements) in order
to perform a retrospective calculation of disease
response based on RECIST v1.1 guidelines [15].
The physician data abstractors were asked to
abstract the sites and measurements for all
lesions presented and identified at baseline
(prior to initiation of 1L and 2L) and at the time
of best response to therapy in each line of
therapy. Physicians were asked to consult all
available imaging reports or the images them-
selves to identify the lesions and their mea-
surements. Using these lesion measurements
(not the radiographic images themselves), the
research team calculated disease response based
on the RECIST algorithm. In instances where
the provider could not provide the measure-
ments at baseline and then of the lesion at best
response, the response was assigned as not
evaluable.

Data Analysis

Analyses were conducted separately for cohort 1
and cohort 2 to minimize confounding in our
estimates of 1L lenvatinib effectiveness.
Descriptive measures including counts and fre-
quencies for dichotomous and categorical vari-
ables and measures of centrality (mean,
median) and spread (min, max, standard devi-
ation [SD], interquartile range, as appropriate)
for continuous variables were used to summa-
rize patient demographics, clinical characteris-
tics, treatment regimens received in 2L (for
cohort 2), and the ORR in a real-world setting.
The ORR in 1L and 2L (for cohort 2 only) was
calculated as the proportion of patients with a
complete response (CR) or partial response (PR)
with regard to all patients. PFS and OS were
calculated for cohort 2 patients only (as all
cohort 1 patients were still receiving 1L lenva-
tinib therapy at the time of data cutoff and no
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events of death or progression were observed at
data cutoff date) using the Kaplan–Meier (KM)
method. PFS was calculated separately in
cohort 2 for 1L lenvatinib and 2L (from the date
of initiation of the line of therapy). For PFS
calculation, an event was any discontinuation
of therapy due to disease progression or death;
patients who discontinued therapy as a result of
any other reason were censored on the date of
discontinuation. Patients still receiving therapy
at the time of data cutoff were censored on their
last visit with the provider. The median PFS and
PFS at 6, 12, 18, and 24 months (and 95% con-
fidence intervals [CIs]) post initiation of a line
of therapy are reported. Survival rates are
reported at 6, 12, and 18 months post initiation
of 1L lenvatinib for cohort 2. All analyses were
performed with SAS v9.4.

RESULTS

Study Sample

Overall, 261 eCRFs were submitted, of which 9
(3.4%) were excluded during data verification.
Providers reported an average of 8.4 eligible
patients and completed data abstraction for
73.2% of those eligible. Of the 252 patients who
met the study criteria, 71 met the cohort 1 cri-
teria and 181 met the cohort 2 criteria. The 252
total patients came from 31 unique community
practices in the USA, of which 35.5% of prac-
tices were in the South, 29.0% in the Northeast,
22.6% in the West, and 12.9% in the Midwest.

Characteristics and Outcomes for Cohort 1

The majority of patients in cohort 1 were female
(53.5%), white race (76.1%), and were on

(a)

(b)

Fig. 1 Study period: a cohort 1, b cohort 2. �Patients were still receiving 1L lenvatinib at the time of data cutoff. *Patients
may still have been receiving 2L treatment at the time of data cutoff. 1L first-line, 2L second-line
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average 58.3 years of age at initiation of lenva-
tinib (SD = 10.7 years) (Table 1). The majority of
patients were either American Joint Committee
on Cancer (AJCC) stage III (26.8%) or stage IV
(49.4%). The mean cumulative dose of iodine-
131 received prior to initiation of lenvatinib was
276.0 mCi (standard deviation = 233.4). Mean
time from initial diagnosis to RAI-r disease was
34.6 months (SD = 39.1) and from initial diag-
nosis to initiation of 1L lenvatinib was
35.7 months (SD = 40.2). The most frequent
histological type was papillary DTC (62.0%).
Most patients had an Eastern Cooperative
Oncology Group performance status (ECOG-PS)
0/1 at initiation of 1L therapy (87.3%) and had
metastases to the lung (71.8%). Genetic muta-
tions of BRAF were assessed in up to 46.5% of
patients, of which 27.3% were positive. The rate
of testing and prevalence (in all patients) of
other mutations were, respectively, 39.4% and
17.9% for RAS; 46.5% and 18.2% for RET; 39.4%
and 10.7% for PI3K; and 35.2% and 0.0% for
PTEN. Approximately 48.3% of mutational
testing occurred prior to the development of
RAI-r disease and 51.7% post RAI-r. Mean fol-
low-up from initiation of 1L lenvatinib was
17.8 months (SD = 5.8) and 90.1% of patients
(n = 64) initiated lenvatinib at 24 mg once
daily. Lenvatinib dose reductions (last dose
administered less than starting dose) were
reported in 12 (16.9%) patients with 10/12 due
to toxicity and 10/12 reductions were from
starting dose of 24 mg, one with the starting
dose of 20 mg, and one with the starting dose of
14 mg. Sixty percent of patients with a dose
reduction after starting at 24 mg reduced to
20 mg.

The ORR was 64.8% (Table 2) including six
CRs (8.5%) and 40 PRs (56.3%); 10 patients
experienced SD (14.1%) and 10 patients expe-
rienced PD (14.1%). Per the cohort definition,
no patients in cohort 1 had discontinued 1L
lenvatinib at the time of data cutoff and thus
PFS/OS data were not available for this cohort.

Characteristics and Outcomes for Cohort 2

Demographic and clinical characteristics of
cohort 2 are presented in Table 1. The majority

of patients were female (57.5%), white race
(76.2%), diagnosed with papillary DTC (56.4%),
and diagnosed at either stage III (24.9%) or
stage IV (39.2%). The mean cumulative dose of
iodine-131 received prior to initiation of len-
vatinib was 216.8 mCi (standard devia-
tion = 230.7). Mean time from initial diagnosis
to RAI-r disease was 29.8 months (SD = 26.7)
and from initial diagnosis to initiation of 1L
lenvatinib was 32.0 months (SD = 28.7). The
majority of patients initiated lenvatinib at
24 mg once daily (93.4%). Although rates of
genetic testing were very similar between
cohort 1 and cohort 2, a higher proportion of
cohort 2 patients tested positive for BRAF
(48.1% versus 27.3%), RAS (50.0% versus
17.9%), RET (41.8% versus 18.2%), and PTEN
(2.0% versus 0.0%) while a lower proportion
were positive for PI3K (9.1% versus 10.7%).
Approximately 48.2% of mutational testing
occurred prior to the development of RAI-r
disease and 51.8% post RAI-r. Mean follow-up
from initiation of 1L lenvatinib in cohort 2 was
20.5 months (SD = 6.0). Dose reductions were
reported in 11.1% of patients (n = 20), 19/20
were due to toxicity, and 17/20 reductions were
from starting dose of 24 mg, one from starting
dose of 20 mg, and two from starting dose of
16 mg. Fifty percent of patients with a dose
reduction after starting at 24 mg reduced to
20 mg.

As defined by the study inclusion criteria, all
patients in cohort 2 had discontinued 1L len-
vatinib and initiated 2L therapy. Of the 181
patients, 162 (89.5%) discontinued 1L lenva-
tinib as a result of disease progression, 16 (9.8%)
as a result of patient request, and 3 (1.7%) as a
result of toxicity. The ORR to 1L lenvatinib in
cohort 2 was 53.6% (Table 2). Median PFS from
initiation of 1L lenvatinib in cohort 2 was
14.0 months (95% CI 12.7–15.0) (Table 3).
Median time to progression was 13.7 months
among patients who discontinued 1L lenvatinib
as a result of disease progression (n = 162). At
6 months post 1L lenvatinib initiation, 86.0%
(95% CI 80.9–91.1%) of patients were progres-
sion-free, at 12 months 60.3% (95% CI
53.0–67.6%), at 18 months 21.2% (95% CI
14.8–27.5%), and at 24 months 2.1% (95% CI
0.0–4.5%).
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Table 1 Patient demographics, clinical characteristics, and lenvatinib dosing

Cohort 1 Cohort 2

n = 71 n = 181

Gender (n, %)

Male 33 46.5% 77 42.5%

Female 38 53.5% 104 57.5%

Patient race (n, %)

White 54 76.1% 138 76.2%

Asian 4 5.6% 9 5.0%

Black/African American 8 11.3% 26 14.4%

Native Hawaiian or Other Pacific Islander 1 1.4% 0 0.0%

American Indian or Alaska Native 1 1.4% 0 0.0%

Other 3 4.2% 8 4.4%

Histological subtype of DTC (n, %)

Follicular 27 38.0% 74 40.9%

Papillary 44 62.0% 102 56.4%

Hürthle cell 0 0.0% 5 2.8%

Tumor characteristics at initial diagnosis (n, %)

Extrathyroid extension 21 29.6% 42 23.2%

Multifocality 24 33.8% 42 23.2%

Vascular invasion 32 45.1% 67 37.0%

AJCC stage at initial diagnosis

I 2 2.8% 2 1.1%

II 12 16.9% 26 14.4%

III 19 26.8% 45 24.9%

IVA 11 15.5% 20 11.0%

IVB 6 8.5% 5 2.8%

IVC 18 25.4% 46 25.4%

Unknown 3 4.2% 37 20.4%

Genetic mutations (% tested, % mutated of those tested)

BRAF 46.5% 27.3% 43.1% 48.1%

RAS 39.4% 17.9% 39.2% 50.0%

RET 46.5% 18.2% 44.8% 41.8%

PI3K 39.4% 10.7% 32.6% 9.1%

PTEN 35.2% 0.0% 29.3% 2.0%
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The most common 2L treatment regimen
following 1L lenvatinib was sorafenib (49.7%)
followed by cabozantinib (19.3%). Additional
therapies received in 2L (n = 56) in order of
frequency were pazopanib (n = 15), sunitinib
(n = 10), vandetinib (n = 8), paclitaxel (n = 7),
axitinib (n = 6), dabrafenib/trametinib combi-
nation (n = 5), and pembrolizumab (n = 2). The
mean follow-up from initiation of 2L was

7.1 months (SD = 5.3). The ORR to 2L therapy
was 15.5% (Table 4) and by treatment regimen,
2L ORRs were 11.1% for sorafenib, 14.3% for
cabozantinib, and 23.2% for other 2L therapies.

At the time of data cutoff, 62.4% of patients
(n = 113) in cohort 2 were still receiving 2L
therapy, 6.6% (n = 12) were receiving third-line
treatment, 28.7% (n = 52) were deceased, 1.1%
(n = 2) were receiving only palliative care or had

Table 1 continued

Cohort 1 Cohort 2

n = 71 n = 181

Cumulative dose (mCi) or radioactive iodine received (mean, SD) 276.0 233.4 216.8 230.7

Months from initial diagnosis to RAI-r DTC (mean, SD) 34.6 39.1 29.8 26.7

Months from initial diagnosis to 1L initiation of lenvatinib (mean, SD) 35.7 40.2 32.0 28.7

Sites of metastatic disease at 1L initiation of lenvatinib (n, %)

Bone 23 32.4% 64 35.4%

Central nervous system 0 0.0% 0 0.0%

Distant lymph nodes 19 26.8% 40 22.1%

Kidney 1 1.4% 4 2.2%

Lung 51 71.8% 124 68.5%

Mediastinum 9 12.7% 26 14.4%

Liver 15 21.1% 34 18.8%

Other 2 2.8% 2 1.1%

Age at initiation of 1L therapy, years (mean, SD) 58.3 10.7 60.4 11.8

ECOG-PS at 1L initiation (n, %)

0/1 62 87.3% 167 92.3%

C2 9 12.7% 14 7.7%

Months of follow-up from initiation of 1L lenvatinib (mean, SD) 17.8 5.8 20.5 6.0

Starting dose of lenvatinib

24 mg once daily 64 90.1% 169 93.4%

Other 7 9.9% 12 6.6%

Any dose reduction during 1L lenvatinib

Yes 12 16.9% 20 11.1%

Dose reduction due to toxicity 10 14.1% 19 10.5%

DTC differentiated thyroid cancer, 1L first-line, SD standard deviation, ECOG-PS Eastern Cooperative Oncology Group
performance status
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been admitted to hospice, and 1.1% (n = 2) had
been lost of follow-up. Median PFS to 2L treat-
ment overall (Table 3) was 10.5 months (95% CI
7.3–not reached). Median PFS by treatment
regimen in 2L (Fig. 2) was 10.8 months (95% CI
5.4–not reached) for patients treated with sor-
afenib, not reached for patients treated with
cabozantinib, and 10.5 months (95% CI 5.5–not
reached) for patients treated with other thera-
pies in 2L.

At data cutoff, 52 patients were deceased:
34/52 deaths were recorded for patients treated
with 2L sorafenib, 1/52 in cabozantinib-treated
patients, and 17/52 in patients who received

other 2L therapies. The OS from initiation of 1L
lenvatinib in cohort 2 was 92.8% (95% CI
89.0–96.6%), 81.5% (95% CI 75.7–87.2%), and
66.9% (95% CI 58.8–75.0%) at 12, 18 and
24 months, respectively.

DISCUSSION

This is the first and largest real-world study in
the USA to evaluate outcomes of 1L lenvatinib
therapy and post-lenvatinib therapy for patients
with RAI-r DTC. After approval in 2015, lenva-
tinib replaced sorafenib as the most commonly
prescribed 1L treatment for DTC, representing
43.4% and 66.7% of 1L treatment in 2015 and
2016, respectively [14]. These real-world data
provide supporting evidence that when pre-
scribed in the community setting, up to 64.8%
of patients treated with lenvatinib in 1L expe-
rienced disease response (similar to that
observed in the pivotal SELECT trial) [13]. In
cohort 2 in which all patients received 2L agents
post 1L lenvatinib, the median PFS was
14.0 months, disease response in 2L across
diverse therapies was observed in 15.5% of
patients, and the 2L median PFS following 1L
lenvatinib was 10.5 months. Dose reductions
due to toxicity were infrequent, occurring in a
maximum of 16.9% of patients. The major dif-
ference in the cohort selection criteria between
SELECT and this study was that SELECT allowed
patients to receive one prior tyrosine kinase
inhibitor (TKI) and hence included treatment-
naı̈ve plus pre-treated patients with DTC while

Table 2 Real-world ORR with 1L lenvatinib

Cohort 1 Cohort 2

n = 71 n = 181

N % n %

ORR� (%) 46 64.8 97 53.6

CR 6 8.5 3 1.7

PR 40 56.3 94 51.9

SD 10 14.1 45 24.9

PD 10 14.1 26 14.4

Not evaluable 5 7.0 13 7.2

1L first-line, CR complete response, ORR overall response
rate, PD progressive disease, PR partial response, SD
stable disease
� Per RECIST v1.1 criteria; see ‘‘Methods’’

Table 3 PFS from initiation of 1L lenvatinib and 2L post-lenvatinib (cohort 2)

1L lenvatinib 2L post-lenvatinib
Estimate (95% CI) Estimate (95% CI)

Median months 14.0 (12.7–15.0) 10.5 (7.3–not reached)

6-month 86.0% (80.9–91.1%) 63.0% (54.5–71.6%)

12-month 60.3% (53.0–67.6%) 47.7% (36.6–58.8%)

18-month 21.2% (14.8–27.5%) �

24-month 2.1% (0.0–4.5%) �

1L first-line, 2L second-line, CI confidence interval, PFS progression-free survival
� No events (progression or death) were observed after 12 months
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the current study was focused only on patients
who received 1L lenvatinib (i.e., treatment-
naı̈ve patients). Other differences in the selec-
tion criteria apply as a result of the nature of
retrospective studies, such as ECOG-PS 0-2,

which independently reviewed radiologic evi-
dence of progression within the previous
13 months. Several studies have evaluated the
real-world clinical outcomes of lenvatinib for
treating patients with RAI-r DTC in Europe

Fig. 2 Kaplan-Meier curve for PFS of 2L therapy post lenvatinib by 2L treatment regimen. 1L first-line, 2L second-line, CL
confidence limit, NE not evaluable

Table 4 Real-world ORR with 2L therapies post discontinuation of 1L lenvatinib

Across all 2L therapies Sorafenib Cabozantinib Other 2L therapies�

n = 181 n = 90 n = 35 n = 56

n % n % n % n %

ORR (%) 28 15.5 10 11.1 5 14.3 13 23.2

CR 0 0.0 0 0.0 0 0.0 0 0.0

PR 28 15.5 10 11.1 5 14.3 13 23.2

SD 54 29.8 25 27.8 11 31.4 18 32.1

PD 29 16.0 19 21.1 1 2.9 9 16.1

Not evaluable* 70 38.7 36 40.0 18 51.4 16 28.6

1L first-line, 2L second-line, CR complete response, ORR overall response rate, PD progressive disease, PR partial response,
SD stable disease
*Not evaluable includes patients for whom provider reported best response to therapy had not yet occurred/radiographic
imaging to confirm response had not yet been conducted
� Include pazopanib (n = 15), sunitinib (n = 10), vandetinib (n = 8), paclitaxel (n = 7), axitinib (n = 6),
dabrafenib/trametinib combination (n = 5), and pembrolizumab (n = 2)
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[16–19]. Most of these studies concluded that
there was a real-world clinical benefit of using
lenvatinib to treat patients with RAI-r DTC in
four European countries. However, the sample
size for these studies was smaller, ranging from
12 to 75 patients.

Our study consisted of two types of patients
treated with lenvatinib—those who had
received 1L therapy and were still receiving
lenvatinib at the time of data cutoff and those
who had discontinued 1L lenvatinib therapy
and initiated a 2L treatment. For those patients
still receiving lenvatinib at the time of data
cutoff (cohort 1), patients remained on therapy
for 17.8 months and the ORR estimate was
similar to that observed in the SELECT phase III
trial [13]. Among the cohort of patients who
had discontinued 1L lenvatinib during the
study period and initiated a 2L therapy (co-
hort 2), the ORR was 53.6% and the median PFS
was 14.0 months. These real-world estimates in
cohort 2 are lower when indirectly compared to
the SELECT trial. We note that the selection
criteria for cohort 2 (having to have failed 1L
lenvatinib by data cutoff) may result in patients
with a more aggressive course of disease being
selected for study inclusion. Of note, patients in
cohort 2 had a much higher frequency of
genetic abnormalities compared to patients in
cohort 1.

In cohort 2, nearly half of the patients
(49.7%) received sorafenib as 2L therapy; and
the ORR for 2L sorafenib was 11.1% and the
median PFS was 10.8 months. In comparison,
the ORR and median PFS in the DECISION trial
(sorafenib versus placebo in treatment-naı̈ve
patients) were 12.2% and 10.8 months, respec-
tively, similar to that observed in this real-world
cohort of patients receiving sorafenib in 2L [20].
For cabozantinib, prescribed in 19.3% of
patients in our study, the ORR was 14.3% and
the median PFS was not reached.

Limitations

As a retrospective observational study of sec-
ondary data from multiple sites, biases in pro-
vider participation, patient selection, and
information may exist and impact our findings.

We could not require that providers submit all
patients treated by them or at their site; how-
ever, given the rarity of RAI-r DTC, the speci-
ficity of our selection criteria, and limiting
providers to submitting a maximum of 10 cases,
we believe that this bias is minimal. Second,
radiology reports and images were not evalu-
ated by an independent reviewer and inaccurate
recording of tumor lesions by the patient’s
treating provider may have occurred. Finally,
our design inherently may create downwardly
biased estimates of 1L PFS (requirement of fail-
ure of 1L therapy within the study period) and
upwardly biased estimates of PFS for 2L therapy
following 1L lenvatinib (high rate of early cen-
soring). In addition, although it is not included
in this current study given the small sample size
for most 2L agents, more data is warranted to
assess the impact of patients’ characteristics on
the selection of 2L treatments.

CONCLUSIONS

In this real-world examination of patients with
RAI-r DTC, the results demonstrate that patients
who were prescribed 1L treatment with lenva-
tinib achieved real-world disease response rates
consistent with those observed in the pivotal
clinical trials. Moreover, for those patients who
received a 2L therapy after 1L lenvatinib, clini-
cal benefit across multiple therapies was
observed, thus providing several potential 2L
options for these patients. Further comparative
effectiveness research is warranted to under-
stand the long-term outcomes of various treat-
ment sequences to aid clinicians and patients
with identifying an appropriate treatment
strategy.
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