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ABSTRACT
◥

Purpose: Alhough antiangiogenic agents are the bedrock of
treatment for radioiodine-refractory differentiated thyroid carci-
noma (RAIR-DTC), novel antiangiogenic agents with optimized
features like greater target-binding affinities and more favorable
pharmacokinetics profile are needed. This phase II randomized,
double-blind, placebo-controlled trial investigated the efficacy and
safety of anlotinib, a multikinase inhibitor, for RAIR-DTC.

Patients and Methods: Patients (ages between 18 and 70 years)
with pathologically confirmed locally advanced or metastatic RAIR-
DTCwere enrolled and randomly received 12mganlotinib once daily
or placebo on day 1 to 14 every 3 weeks. Patients on placebo were
allowed to receive open-label anlotinib after disease progression. The
primary endpointwas progression-free survival (PFS). The secondary
endpoints included overall survival (OS) and safety.

Results: Between September 2015 and August 2018, 76 and 37
patients randomly received anlotinib and placebo, respectively.
Patients receiving anlotinib had a significantly longer median
PFS [40.5 months, 95% confidence interval (CI), 28.3–not esti-
mable (NE) versus placebo 8.4 months, 95% CI, 5.6–13.8; HR ¼
0.21, 95% CI, 0.12–0.37, P < 0.001], meeting the primary
endpoint. OS was still immature, with a trend of benefit with
anlotinib (HR ¼ 0.57, 95% CI, 0.29–1.12). All patients in the
anlotinib group experienced adverse events (AE); 8 (10.5%)
discontinued treatment due to AEs.

Conclusions: Anlotinib demonstrated promising efficacy and
favorable tolerance in the treatment of locally advanced or meta-
static RAIR-DTC, supporting further research to establish its role in
the treatment of this serious disease.

Introduction
Radioiodine-refractory differentiated thyroid carcinoma (RAIR-

DTC) is the most common cause for disease–specific mortality of
thyroid cancer, with a 3-year overall survival (OS) rate less than

50% (1, 2). Currently, targeting angiogenesis is the principal treatment
for RAIR-DTC and available multitarget anti-angiogenic agents
include sorafenib, lenvatinib, cabozantinib (3–8). Although neuro-
trophic-tropomyosin receptor kinase (NTRK) inhibitors, larotrectinib
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and entrectinib and RET inhibitors, including selpercatinib and
pralsetinib, have been approved for TRK-positive and RET fusion–
positive DTC, respectively, NTRK fusions are reported in 2.3%–3.4%
of adult patients and RET fusion occurs in only approximately 7%
patients with DTC (7–13). Overall, antiangiogenic agents are still the
bedrock of RAIR-DTC treatment and novel antiangiogenic agents
with optimized features such as greater target-binding affinities and
more favorable pharmacokinetics profile are still needed.

Anlotinib, a novel multikinase inhibitor, suppresses angiogenesis
and tumor cell proliferation simultaneously by blocking VEGFR,
FGFR, PDGFR and c-Kit. Despite having a similar spectrum of targets
to lenvatinib, anlotinib has stronger antiangiogenic activities than
lenvatinib, with an extremely low half-maximal inhibitory concen-
tration (IC50): 0.2 nmol/L for VEGFR-2 (lenvatinib 4 nmol/L) and
0.7 nmol/L for VEGFR-3 (lenvatinib 5.2 nmol/L; ref. 14). Anlotinib
also has a long elimination half-life of 96 hours and is given on a
two-week on, one-week off regimen, thus offering a more convenient
dosing schedule than lenvatinib that is given once daily (15, 16). In a
previous randomized trial, anlotinib led to a significant extension of
progress-free survival (PFS) from 11.1 months to 20.7 months in
patients with advanced medullary thyroid carcinoma (17). This trial
was performed to investigate the efficacy and safety of anlotinib for
locally advanced or metastatic RAIR-DTC.

Patients and Methods
Patients

Eligible patients were ages between 18 and 70 years and had
pathologically confirmed locally advanced or metastatic RAIR-DTC.
Key inclusion criteria included an Eastern Cooperative Oncology
Group Performance Status (ECOG-PS) score of 0 or 1, at least one
measurable lesion per RECIST v1.1 and adequate organ function.
Tumor progression prior to enrollment was evaluated by the inves-
tigators and radiological evidence of progressive disease was not
mandatory. Radioiodine-refractory disease was established if at least
one of the following criteria was met: at least one measurable lesion
without iodine uptake on any iodine-131 (131I) scan, at least one
measurable lesion that had progressed per RECIST v1.1 within
18 months after 131I therapy, and cumulative activity of 131I that was

≥600 mCi (22 GBq). Patients who had received prior anlotinib
or VEGFR-targeted agents were excluded. The full trial protocol is
available in Supplement 1.

Study design and treatment administration
This was a multicenter, double-blind, placebo-controlled phase II

trial. Participants were randomized in a 2:1 ratio to receive 12 mg
anlotinib (Chia-tai Tianqing Pharmaceutical Co., Ltd.) orally once
daily or placebo on day 1 to 14 every 3weeks. Treatment was continued
until disease progression, death, or unacceptable toxicities occurred.
The dose was reduced to 10 or 8mg at the discretion of the investigator
per the study protocol on dose modifications. Generally, dose reduc-
tion was recommended if grade 3 or 4 AEs occurred. No dose increase
was allowed after reduction. Patients whose disease progressed per
RECIST v1.1 were unblinded and patients in the placebo group were
allowed to receive open-label anlotinib. Emergency unblinding was
done for patients with toxicities or complications that required
unblinding for management. All remaining patients were unblinded
on July 3, 2020. Best supportive care was provided.

This study used a center-based randomization method, with all
centers having access to the randomization system to receive partic-
ipant number and drug distribution. The investigator, sponsor, and
patients were blinded to treatment allocation throughout the trial.

Outcomes
Tumor response was evaluated by the Independent Radiological

Review Committee (IRRC) per RECIST v1.1 every 6 weeks. Complete
(CR) and partial response (PR) must be confirmed at least 4 weeks
later. The primary endpoint was PFS, calculated from the date of
randomization to the date of IRRC-confirmed disease progression or
death, whichever occurred first. The secondary endpoints included
objective response rate (ORR), OS and quality of life (QoL). ORR was
defined as the proportion of patients who achieved CR or PR. DCR
(disease control rate) was the percentage of patients who achieved CR,
PR, or stable disease (SD) lasting for at least 4 weeks. OS was calculated
from date of randomization to the date of death for any reason. QoL
was assessed only in patients whowere still receiving blinded treatment
using the European Organization for the Research and Treatment of
Cancer Quality of Life Questionnaire Core 30 (EORTC QLQ-C30;
ref. 18).

Safety data were collected over the course of treatment and until
one month after the final dose. Adverse events (AE) were assessed per
NCI CTC AE version 4.0 (CTCAE 4.0).

Statistical analysis
On the basis of the DECISION study of sorafenib, we assumed that

anlotinib treatment would lead to a 46% decrease in HR for disease
progression, corresponding to a 5-month improvement in median
PFS from 5.8 months to 10.8 months (3). Hence, a sample size of
81 patients (54 in the anlotinib group and 27 in the placebo group)
was required to provide an 80% power to demonstrate efficacy with
a one-tailed test at a significance level of 0.05. The maximum esti-
mated target sample size was 108 based on a dropout rate of 25%.
Statistical analysis was undertaken using SAS version 9.42.

In the protocol, the plan was to assess efficacy based both on the
modified intention-to-treat (mITT) set and the Per-protocol Set (PPS).
However, for presenting the results of this trial, the primary analysis
of efficacy would be PFS based on the mITT set. The results of the
PPS analysis were provided briefly to show consistency. The mITT
population included all eligible patients who had received at least
one dose of anlotinib or placebo, and the PPS included eligible patients

Translational Relevance

In this randomized, double-blind, placebo-controlled trial, we
investigated the efficacy and safety of anlotinib, an antiangiogenic
multikinase inhibitor, in adults with locally advanced or metastatic
radioiodine-refractory differentiated thyroid carcinoma (RAIR-
DTC). The study met its primary endpoint, with an approximately
80% reduction in the risk of progression in patients receiving
anlotinib 12 mg once daily with a two-week on, one-week off
regimen versus those on placebo. In addition, 10.5% patients
discontinued anlotinib treatment due to AEs. Although antiangio-
genic agents are the bedrock of treatment for RAIR-DTC, novel
antiangiogenic agents with optimized features like greater survival
benefits and better safety profile are needed. Anlotinib as a novel
antiangiogenic agent has demonstrated promising antitumor activ-
ities and an acceptable safety profile in this trial, leading to its
approval for treatment of this serious disease in China. It has the
potential to be a valuable addition to the armamentarium against
locally advanced or metastatic RAIR-DTC.
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who did not have major violation of the study protocol, completed at
least 6 weeks of treatment, underwent efficacy evaluation, and showed
good compliance. PFS and OSwere estimated using the Kaplan–Meier
method and compared by the log-rank test. HR was assessed by the
Cox proportional hazards model. PFS events were censored at the date
of randomization for patients with no baseline radiological evaluation,
or who had no postbaseline radiological evaluation and were alive
before the first scheduled radiological evaluation. PFS events were
censored at the date of thefinal radiological evaluation for patients who
did not develop progressive disease (PD) orwhowere alive at the end of
the study. Furthermore, PFS events were censored at the date of the
most recent radiological assessment for patients who had received new
antitumor therapy before progression. In addition, PFS events were
censored at the last radiological evaluation for patients who discon-
tinued treatment due to nondocumented PD, toxicities, or other
causes. Finally, PFS events were censored at the most recent radio-
logical assessment for patients who hadPDor died aftermissing two or
more consecutive radiological evaluations. OS events were censored at
the date of death, the final follow-up, or at the time of withdrawal. To
adjust the potential bias from crossover, adjusted OS of the placebo
group was also calculated based on a two-stage method derived from
the rank preserving structural failure time (RPSFT) model per pre-
planned analysis (19). ORR and DCR were compared between groups
using the c2 test.

The safety set included all patients who received at least one dose
of the study drug and had one safety assessment. The incidence of
AEs was compared between groups by the Fisher exact test. EORTC
QLQ-C30 scores were repeated measurements and after the raw data
were standardized, a model was established using the Generalized
Estimating Equation (GEE). Exchangeable correlation structures
were selected using a working correlation matrix and were used for
intergroup comparison, comparison of data at different timepoints,
and trends of change between groups.

For simplicity and clarity, all reported P values and 95% confidence
intervals (CI) were two-sided and comparisons that were associated
with a (two-sided) P value of 0.05 or less were called significant, as
opposed to “statistically significant at the 0.05 level.”

Study approval
The study protocol was approved by the ethics committee of each

center. The trial was conducted in accordance with the Declaration of
Helsinki. Participants or their legal guardians provided written
informed consent. This study is registered with Clinicaltrial.gov,
NCT02586337. The study was sponsored by Chia-tai Tianqing Phar-
maceutical Co., Ltd. The sponsor played no role in the study design,
data collection, and analysis.

Data availability
The data generated in this study are available upon request from the

corresponding authors

Results
Patients

Between September 2015 and August 2018, 146 patients were screen-
ed and 113were enrolled. Seventy-six patients who received anlotinib and
37who received placebowere included in themITTpopulation and safety
set. The placebo group had a significantly higher percentage of females
(78% vs. 57%; P ¼ 0.040). In addition, the placebo group had a signifi-
cantly higher sum of the longest diameter of all target lesions (medians:
65.2 mm vs. 37.9 mm; P ¼ 0.040) and a greater proportion of patients
whose sum of target lesion sizes at baseline was ≥60 mm than the

anlotinib group (58% vs. 36%; P¼ 0.026). The two groups were compar-
able in other baseline characteristics (Table 1; Supplementary Table S1).

Unblinding was done on July 3, 2020. At the data cutoff (Jan-
uary 1, 2020), 28 patients (37%) in the anlotinib group and 5 pati-
ents (14%) in the placebo group were still under treatment. The

Table 1. Patient demographic and baseline characteristics.

Characteristics
Anlotinib
(N ¼ 76)

Placebo
(N ¼ 37)

Median (IQR) age, years 56.0 (50.5–63.0) 57.0 (51.0–64.0)
Female sexa 43 (57) 29 (78)
ECOG-PS score

0 34 (45) 14 (38)
1 42 (55) 23 (62)

History of surgery
Yes 76 (100) 37 (100)
No 0 0

History of chemotherapy
Yes 3 (4) 4 (11)
No 73 (96) 33 (89)

History of radiotherapy
Yes 14 (18) 5 (14)
No 62 (82) 32 (86)

History of radioiodine therapy
Yes 74 (97) 37 (100)
No 2 (3) 0

Histologic subtypes
Papillary 69 (91) 32 (86)
Follicular 7 (9) 5 (14)

Median (IQR) sum of the longest
diameter of all target lesions,mmb

37.9 (26.5–74.3) 65.2 (36.5 to�87.0)

Sum of target lesion sizes at baseline, mmc

≥60 27 (36) 21 (58)
<60 49 (65) 15 (42)
Missing 0 1

Nontarget lesions
Yes 75 (99) 37 (100)
No 1 (1) 0

Locoregional disease 8 (11) 4 (11)
Metastatic lesions

Pulmonary metastases 72 (95) 36 (97)
Bone metastases 20 (26) 11 (30)
Liver metastases 2 (2.6) 1 (2.7)
Brain metastases 0 (0) 1 (2.7)

Radioiodine uptake before enrollment
Yes 44 (58) 23 (62)
No 32 (42) 14 (38)

Prior cumulative RAI dose ≥ 600 mCi or 22GBq
Yes 29 (38) 10 (27)
No 47 (62) 27 (73)

Disease progression within 3 months before randomization
Yes 52 (71) 25 (69)
No 21 (29) 11 (31)
Missing 3 1

Disease progression within 12 months before randomization
Yes 62 (85) 29 (81)
No 11 (15) 7 (19)
Missing 3 1

Note: Data are expressed as N (%) unless otherwise specified.
Abbreviation: RAI, radioactive iodine.
aP ¼ 0.040.
bz ¼ 2.05, P ¼ 0.040.
cExact test, P ¼ 0.026.
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median duration of treatment for patients in the two groups was
24.4 months (IQR 13.3, 37.3) and 8.1 months (IQR 5.3, 14.0),
respectively (P < 0.001). Forty-eight patients in the anlotinib group
discontinued treatment, and the causes were disease progression
(24/48, 50%), death (2/48, 4%), AEs (8/48, 17%), withdrawing consent
(10/48, 21%) and others (4/48, 8%). By contrast, 32 (87%) patients in
the placebo group discontinued their study treatment, mostly (28/32,
88%) for disease progression. Other reasons for treatment termina-
tion were death (2/32, 6%) and AEs (2/32, 6%; Fig. 1).

Efficacy
In the mITT, the median duration of follow-up for PFS by the

reverse Kaplan–Meier estimator was 35.9 months (95% CI, 30.3–
41.5). The study successfully met its primary endpoint that the
median PFS was 40.5 months [95% CI, 28.3–not estimable (NE)] in
the anlotinib group, which was significantly longer than that in the
placebo group (8.4 months; 95% CI, 5.6–13.8, P < 0.001). The HR
was 0.21 (95% CI, 0.12–0.37; Fig. 2A). PFS benefit with anlotinib
was largely consistent across different subgroups stratified by
demographic and clinical characteristics, and the observed HR was
less than 0.55 in all the subgroups (Fig. 2B). Notably, 52 patients
(71%) in the anlotinib group and 25 patients (69%) in the placebo
group had radiographic progressive disease within 3 months before
randomization. The median PFS was not reached (95% CI, 31.0–NE)
in patients receiving anlotinib versus 6.9 months (95% CI, 4.1–11.3)
in patients on placebo (Supplementary Fig. S1A). Anlotinib led to a
longer PFS than placebo among patients who had no evidence of
radiographic progressive disease within 3 months before randomiza-
tion (26.9 months, 95% CI 22.7–NE vs. 14.2 months, 95% CI 5.6–NE)
though the increase was statistically not significant (Supplementary
Fig. S1B). In addition, 91 patients had radiographic progressive disease
within 12 months before randomization [62 (85%) in the anlotinib

group and 29 (81%) in the placebo group]. Anlotinib significantly
improved the PFS of these patients versus placebo (not reached, 95%
CI, 31.0–NE vs. 8.4 months, 95% CI, 4.1–14.0; Supplementary
Fig. S1C). Although anlotinib was associatedwith a numerically longer
PFS versus placebo, the trend was not significant between the two
groups of patients who had no radiographic progressive disease within
12 months before randomization (anlotinib 26.9 months, 95% CI,
16.8–29.5 vs. placebo 6.9 months, 95% CI, 1.3–NE; Supplementary
Fig. S1D). In our trial, multivariable analysis showed that anlotinib
improved the PFS of patients after adjustment for sex (female vs.
male), age (≥55 vs. <55 years), ECOG-PS score (0 vs. 1), and
histologic subtypes (papillary vs. follicular; HR ¼ 0.16, 95% CI
0.09–0.31, P < 0.001; Supplementary Table S2).

The PPS included 74 patients in the anlotinib group and 34
patients in the placebo group. The median PFS was 36.5 months
(75% CI, 28.3-NE) in the anlotinib group versus 7.6 months (95%
CI, 5.6–14.0) in the placebo group (HR 0.22, 95% CI, 0.13–0.39,
P < 0.001; Supplementary Fig. S2).

At the data cutoff, OS data were still immature. In the mITT, 26%
of patients in the anlotinib group and 38% of patients in the placebo
group died. The median OS was not reached in the anlotinib group
(95% CI, 50.7–NE) versus 52.8 months (95% CI, 24.8–NE) in the
placebo group (P ¼ 0.098; Fig. 3A). Multivariable Cox regression
analysis showed that ECOG-PS was the only independent prognostic
factor of OS in both the mITT (HR ¼ 2.42; 95% CI, 1.06–5.54;
P ¼ 0.036) and the PPS (HR ¼ 2.64; 95% CI, 1.11–6.30), P ¼ 0.029;
Supplementary Table S3). Subgroup analysis showed that anlotinib
conferred significant OS benefit on patients who were female sex,
had an ECOG-PS score of 1, received prior radiotherapy, had baseline
serum TSH ≤ 0.5 mU/L, or had bone metastasis (Fig. 3B). Meanwhile,
patients with or without radiographically confirmed disease progres-
sion within 3 or 12 months before randomization derived no

Patients screened for eligibility
N = 146

Withdrawal before
completing 2 weeks of
therapy, N = 1
Use of medications
interfering with assessment
of the study drug, N = 1

Use of medications
interfering with
assessment of the study
drug, N = 2
Failure to meet the
eligibility criteria, N = 1

Eligible patients
N = 113

Open label
anlotinib
N = 24

PD, N = 6
AE, N = 3
Withdrawal of consent, N = 2
Investigator decision, N = 1

Continued open-label treatment
N = 12

Anlotinib
N = 76

Anlotinib
N = 74

Placebo
N = 34

Placebo
N = 37

Randomization
(2:1)

mITT/S
S

PPS

Figure 1.

CONSORT diagram of patients randomized to receive treatments of anlotinib or placebo. SS indicates safety set. Note: Three subjects in the placebo group were
excluded from the PPS, including 1 who was found to have no target lesion after a subsequent review of radiological records prior to enrollment by the Independent
Radiological Review Committee (IRRC), 1 who had received Kanglaite injection (a Chinesemedicinal herb) for 10 days and thalidomide for 35 days, and another who
had received thymopentin for 23 days, compound oxymatrine injection for 13 days and recombinant IL2 for 416 days. One subject in the anlotinib group who had
received Brucea javanica oil emulsion for 27 days and lentinan injection for 27 days was excluded from the PPS.
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Figure 2.

A, Kaplan–Meier estimate of PFS in the intention-to-treat population. The tick marks indicate censored data. B, Forest plots for PFS.
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Figure 3.

A, Kaplan–Meier estimate of OS in the modified intention-to-treat population. The tick marks indicate censored data. B, Forest plots for OS.
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significant OS benefit from anlotinib therapy versus placebo (Sup-
plementary Fig. S3A–3D).

In the PPS, the median OS was not reached in the anlotinib group
(95% CI, 50.7–NE) versus 52.8 months (95% CI, 24.8–NE) in the
placebo group [HR ¼ 0.59 (0.29–1.22), P ¼ 0.148; Supplementary
Fig. S4A]. Anlotinib reduced the risk of death by 43%, suggesting an
unequivocal trend of OS benefit (HR, 0.57; 95% CI, 0.29–1.12)
although statistical difference was not achieved. In addition, 86%
(24/28) of patients in the placebo group received open-label anlotinib
after disease progression, which may result in a bias favorable to the
placebo group. The post hoc adjustment by a two-stage estimation
method analysis using the RPSFTmodel suggested an improvement in
OS for anlotinib treatment, with a HR of 0.36 (95% CI, 0.18–0.73;
Supplementary Fig. S4B).

In the anlotinib group, tumor shrinkage was observed in nearly
all (72/76, 95%) patients (Supplementary Fig. S5). In the mITT, 45
patients (59%) achieved confirmed PR and no patients achieved CR
in the anlotinib group; the ORR was 59.2%. No tumor response was
observed in the placebo group. Twenty-nine patients in each group
had SD lasting for at least 4 weeks. In the mITT, the DCR was
significantly higher in the anlotinib group than that in the placebo
group (97.4% vs.78.4%, P¼ 0.002). The tumor response to anlotinib
was durable; the median duration of response was not reached (95%
CI, NE–NE) and 57% of the patients still maintained response at
36 months.

Twenty-four (86%) patients in the placebo group received open-
label anlotinib. At the data cutoff date, 6 patients developed progressive
disease. The median duration of follow up was 22.0 months (95% CI,
5.6–38.5) and the median PFS was not reached (95% CI, 15.9–NE).

Although the patients received open-label anlotinib after radiographic
progressive disease, they still had poorer survival outcomes as 10 of
them (42%) died before the data cut-off date.We further compared the
OS of patients who received open-label anlotinib after disease pro-
gression in the placebo group (delayed intervention) and patients in
the anlotinib group who had radiographic disease progression within
12 months before randomization. Patients who had received early
intervention tended to have more OS benefits; the HR was 0.53 (95%
CI, 0.24–1.15, P ¼ 0.101).

Safety
All patients received safety assessment. In the anlotinib group, 8

patients (11%) permanently terminated treatment due to AEs and 26
patients (34%) experienced dose reduction, compared with 9 patients
(24%) and 1 patient (3%) in the placebo group, respectively. The main
reasons for dose reduction included palmar-plantar erythrodysesthe-
sia syndrome (N¼ 7, 9%), hypertension (N¼ 6, 8%), and proteinuria
(N ¼ 4, 5%).

The incidence of treatment related adverse events (TRAE) of all
grades in the double-blind stage was 100% in the anlotinib group
and 87% in the placebo group (P ¼ 0.003; Table 2). The most
common TRAEs in the two groups included hypertension (84% vs.
46%), palmar-plantar erythrodysesthesia syndrome (74% vs. 3%)
and proteinuria (65% vs. 16%). Grade 3 or higher TRAEs occurred
in 58 and 7 patients in two groups, respectively (P < 0.001). In the
anlotinib group, the most common grade 3 or above TRAEs were
hypertension (43%) and palmar-plantar erythrodysesthesia syn-
drome (20%). Grade 3 or above TRAEs are listed in Supplementary
Table S4. The incidence of treatment-related serious adverse events

Table 2. TRAEs with an incidence ≥15%.

Anlotinib (N ¼ 76) Placebo (N ¼ 37)
TRAEs Any grades Grade ≥3 Any grades Grade ≥3

Hypertension 64 (84) 33 (43) 17 (46) 1 (3)
Palmar–plantar erythrodysesthesia syndrome 56 (74) 15 (20) 1 (3) 0
Proteinuria 49 (65) 3 (4) 6 (16) 1 (3)
Hypertriglyceridemia 48 (63) 7 (9) 15 (41) 0
Fatigue 34 (45) 4 (5) 4 (11) 0
Diarrhea 34 (45) 0 4 (11) 0
Hypercholesterolemia 33 (43) 0 7 (19) 0
Corrected QT prolongation 31 (41) 7 (9) 9 (24) 2 (5)
Reduced body weight 29 (38) 5 (7) 4 (11) 1 (3)
Elevated alanine aminotransferase 28 (37) 0 2 (5) 0
Elevated low-density lipoprotein 28 (37) 1 (1) 7 (19) 0
Reduced appetite 25 (33) 0 3 (8) 0
Oropharyngeal pain 23 (30) 0 2 (5) 0
Elevated aspartate transaminase 22 (29) 0 3 (8) 0
Elevated glutamyl transferase 21 (28) 3 (4) 2 (5) 1 (3)
Abdominal pain 19 (25) 0 3 (8) 0
Hyperuricemia 15 (20) 1 (1) 0 0
Oral mucositis 15 (20) 2 (3) 1 (3) 0
Hyperglycemia 14 (18) 0 3 (8) 0
Joint pain 14 (18) 2 (3) 1 (3) 0
Elevated conjugated bilirubin 13 (17) 0 5 (14) 0
Back pain 13 (17) 0 1 (3) 0
Hyperbilirubinemia 13 (17) 0 1 (3) 0
Elevated lipase 12 (16) 3 (4) 0 0
Cough 12 (16) 0 4 (11) 0
Headache 12 (16) 0 3 (8) 0

Note: Data are expressed in N (%).
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(SAE) was 16% in the anlotinib group and 8% in the placebo group
(P ¼ 0.378). Twenty-three patients in the anlotinib group experi-
enced bleeding events, all of which were grade 1 or 2.

One treatment-related death (1%) occurred. This patient had
treatment interruption due to grade 1 QT interval prolongation and
died of sudden myocardial infarction after stent implantation, which
was deemed probably treatment related.

Quality of life
QoL was assessed by the questionnaire of EORTC QLQ-C30 and

changes in QoL from the baseline to the end of treatment cycle 12
are shown in Supplementary Table S5. The scores at baseline were
all comparable between evaluable patients in the two groups, except
worse diarrhea symptoms in patients receiving anlotinib [mean (SD):
anlotinib vs. placebo ¼ 10.5 (17.4) vs. 5.4 (20.1), P ¼ 0.021]. Patients
receiving anlotinib experienced significant worsening from baseline
in multiple domains, including physical functioning (cycles 6 to 12,
P < 0.05), role functioning (cycles 4 to 12, P < 0.05), emotional
functioning (cycles 4 and 12, P < 0.05), social functioning (cycles 6,
8, and 12, P < 0.05), global health status (cycle 6, P ¼ 0.049), pain
(cycles 4 to 12, P < 0.05), loss of appetite (cycles 6 to 10), diarrhea
(cycles 6, 8, and 12, P < 0.05), and financial difficulties (cycles 4, 8, and
10, P < 0.05). However, significant difference in changes from base-
line was only observed between the two groups in global health status
(cycle 6, P¼ 0.049), fatigue (cycle 6, P¼ 0.023), nausea and vomiting
(cycle 12, P ¼ 0.034), pain (cycles 4 to 8, and 12, P < 0.05 or 0.001),
loss of appetite (cycles 4 to 12, P < 0.05 or 0.001), diarrhea, (cycles 8
and 10, P < 0.05), and financial difficulties (cycles 6, 8, 10, and 12,
P < 0.05). After 12 cycles of treatment, 83% patients in the anlotinib
group and 51% patients in the placebo group were still evaluable. The
scores of the two groups showed no significant difference in most
items except pain [mean (SE) intergroup difference: anlotinib vs.
placebo 7.7(3.3), P ¼ 0.018] and diarrhea [mean (SE) intergroup dif-
ference: anlotinib vs. placebo 9.8(2.9), P < 0.001], which could be
due to TRAEs such as palmar-plantar erythrodysesthesia syndrome
and diarrhea. Patients in the anlotinib group showed no clinically
meaningful changes (≥10 points) except deterioration of pain.
Generally, anlotinib treatment had little influence on QoL.

Discussion
In this study, the median PFS for patients with locally advanced or

metastatic RAIR-DTC reached 40.5 months in the anlotinib group
with a 79% reduction in the risk of progression (HR ¼ 0.21). In the
Chinese 308 study and the REALITY study, the HR of lenvatinib and
apatinib for PFS was 0.16 and 0.26, respectively (20, 21). The data for
OS was still immature in the current trial, but the trend of OS benefit
from anlotinib treatment had emerged, with an HR of 0.57 (95% CI,
0.29–1.12) and ECOG-PS was the only independent prognostic factor
of OS. One important reason for lack of statistical difference of OS
was the imbalance in subsequent treatments. Most patients (86%) in
the placebo group received open-label anlotinib after disease progres-
sion, which could lead to a bias favorable to the placebo group. Indeed,
when we adjusted the potential bias from crossover, anlotinib treat-
ment achieved a clear OS benefit (HR ¼ 0.36, 95% CI, 0.18–0.73).
Patients with rapidly progressing disease appeared to have more
survival benefits from anlotinib treatment.

In our study, although the data are immature, there was a trend
toward improved OS in the unadjusted mITT analysis (P¼ 0.098). In
the DECISION study, the trend of OS benefit was ambiguous. In the
SELECT study, a nearly significantOS prolongationwas observed after

adjustment (HR¼ 0.62, 95%CI, 0.40–1.00, P¼ 0.05). In our study, we
also observed that the benefit of anlotinib was more pronounced when
using a method to adjust for bias due to cross-over; the observed HR
decreased from 0.57 in the mITT analysis to 0.36 in the adjusted
analysis. However, the adjusted OS analysis suggests what is intuitive,
and the results are very preliminary and depend on unverified assump-
tions and must be interpreted cautiously. Furthermore, the cross-over
of patients on the control arm to receive anlotinib at progression serves
to attenuate the difference in OS between the two arms in the mITT
analysis. This was observed in the SELECT trial and is observed in this
study although the survival data are still immature. Recently, improved
OS has also been reported for another antiangiogenesis TKI, apati-
nib (20). In a post hoc analysis, to attempt to correct potential bias from
cross-over, as was done in the SELECT trial, the adjusted OS of the
placebo group was also calculated, on the basis of a two-stage method
derived from the RPSFTmodel. This method of adjustment assumes a
“common treatment effect”—that the benefit of anlotinib among
patients assigned to the control group who progress is not different
than the benefit in patients initially randomized to receive anlotinib. It
should be noted that the RPSFT model, although suggesting an
anlotinib benefit in terms of OS, is prone to bias when the assumption
of a “common treatment effect” is violated and this assumption will
need to be validated once the mature survival data are available (19).

In our study, the median PFS of the placebo group reached
8.4 months and is longer than our assumption and that of the
DECISION study (5.8 months). This discrepancy may reflect the
fact that radiographic evidence of disease progression was not
mandatory in our protocol. Another factor is that the study only
included patients ages between 18 and 70 years. A subgroup analysis
of the SELECT cohort showed a higher ORR (72% vs. 55%) and
fewer toxicities in younger patients (<65 years vs. >65 years) and
notably, patients age >65 years receiving lenvatinib had significantly
longer OS compared with those receiving placebo (22). In our trial,
multivariable analysis showed that anlotinib improved the PFS of
patients regardless of age (<55 years vs. >55 years). In addition, our
post hoc subgroup analysis showed that patients who had received
early intervention appeared to gain more OS benefits, suggesting the
importance of early intervention for patients with RAIR-DTC (23).

In accordance with the performance in the treatment of MTC,
anlotinib showed an acceptable safety and tolerability profile in the
context of long-term treatment (17). The incidence of commonTRAEs
for anlotinib seemed to be higher in this study compared with that in
the study for MTC. For instance, the rate of any grade hypertension
was 84% versus 47%, and the rate of ≥ grade 3 palmar-plantar
erythrodysesthesia syndrome was 20% versus 13%. This may be
attributed to the difference in the accumulated dose; the median
duration of treatment was 24.4 months (IQR 13.3, 37.3) versus
14.0 months (IQR 6.7, 24.0) in the two studies. Similar observations
were reported with lenvatinib for MTC and DTC. Furthermore, 8
patients (11%) receiving anlotinib permanently terminated treatment
due to AEs versus 14% in patients receiving lenvatinib in the SELECT
trial and 19% in patients receiving sorafenib in the DECISION
trial (3, 4). Although the anlotinib discontinuation rate is not clearly
superior to that of lenvatinib and sorafenib, patients in our trial had a
median duration of treatment of 24.4 months, which is apparently
longer than that of 13.8 and 10.6 months for lenvatinib and sorafenib,
respectively. Most AEs were manageable and tolerable (20, 24–26).
Despite a higher rate of AEs in the anlotinib group, there was no
statistical difference in the incidence of treatment-related SAEs
between the two groups (16% for anlotinib and 8% for placebo,
P ¼ 0.378), and only one case of treatment-related death occurred.
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In the SELECT study and the 308 study, the incidence of treatment-
related SAEs for lenvatinib was 30.3% and 22.3%, respectively, due
to the lower body mass of Asians. Despite the long duration of
treatment, anlotinib still maintained good tolerability. Only 34%
patients in the anlotinib group required dose reduction. Good
tolerability could be critical for achieving OS benefit. In the 308
study, 80.6% patients required dose adjustment, which may be
partly due to the lower body mass of Asians. Despite a significant
PFS benefit, the benefit for OS of lenvatinib is poor; the HR was
only 0.84 (95% CI, 0.39–1.83). Overall, these findings suggest that
anlotinib offers a safe and tolerable therapeutic option for patients
with locally advanced or metastatic RAIR-DTC.

This study had several limitations. The study did not have a
positive control arm because sorafenib and lenvatinib had not yet
been approved for RAIR-DTC in China by SFDA at the start of the
trial. Another limitation is the relatively high rate of consent
withdrawal (21%) among patients receiving anlotinib (vs. 0% for
placebo), which may affect the interpretation of the study data. Of
note, 7 patients withdrew consent who had completed 12 cycles of
anlotinib while 2 patients had completed 8 cycles of anlotinib, and
1 patient withdrew consent before completing 2 cycles of anlotinib.
Moreover, a high percentage (86%) of patients in the placebo
group received open-label anlotinib after disease progression. This
made the interpretation of OS results more complicated. Currently,
RAIR-DTC treatment remains challenging despite availability of
MKI and RET and NTRK inhibitors. Lack of effective predictive
biomarkers severely hampers implementation of molecularly strat-
ified treatment of this patient population. Biomarker analysis
should be incorporated into future trials.

In conclusion, this randomized controlled trial demonstrated
that anlotinib could significantly extend the PFS of patients with
locally advanced or metastatic RAIR-DTC. The toxicities are man-

ageable and tolerable in long term treatment. On the basis of these
data, Chinese FDA has approved anlotinib as a new choice for the
treatment of RAIR-DTC.

Authors’ Disclosures
No disclosures were reported.

Authors’ Contributions
Y. Chi: Investigation, methodology, writing–original draft. X. Zheng: Inves-

tigation, methodology, writing–original draft. Y. Zhang: Investigation. F. Shi:
Investigation. Y. Cheng: Investigation. Z. Guo: Investigation. M. Ge: Investiga-
tion. J. Qin: Investigation. J. Zhang: Investigation. Z. Li: Investigation. X. Zhou:
Investigation. R. Huang: Investigation. X. Chen: Investigation. H. Liu: Investi-
gation. R. Cheng: Investigation. Z. Xu: Investigation. D. Li: Investigation,
methodology. P. Tang: Supervision, methodology, writing–review and editing.
M. Gao: Supervision, methodology, project administration, writing–review and
editing.

Acknowledgments
We are thankful to all the patients who participated in this clinical trial and

their families. This study was funded by the Chia Tai TianQing Pharmaceutical
Group Co., Ltd.

The publication costs of this article were defrayed in part by the payment of
publication fees. Therefore, and solely to indicate this fact, this article is hereby
marked “advertisement” in accordance with 18 USC section 1734.

Note
Supplementary data for this article are available at Clinical Cancer Research Online
(http://clincancerres.aacrjournals.org/).

Received November 8, 2022; revised March 20, 2023; accepted August 15, 2023;
published first August 18, 2023.

References
1. Busaidy NL, Cabanillas ME. Differentiated thyroid cancer: management of

patients with radioiodine nonresponsive disease. J Thyroid Res 2012;2012:
618985.

2. Durante C, Haddy N, Baudin E, Leboulleux S, Hartl D, Travagli JP, et al. Long-
term outcome of 444 patients with distant metastases from papillary and
follicular thyroid carcinoma: benefits and limits of radioiodine therapy. J Clin
Endocrinol Metab 2006;91:2892–9.

3. Brose MS, Nutting CM, Jarzab B, Elisei R, Siena S, Bastholt L, et al. Sorafenib in
radioactive iodine-refractory, locally advanced or metastatic differentiated
thyroid cancer: a randomized, double-blind, phase 3 trial. Lancet 2014;384:
319–28.

4. Schlumberger M, Tahara M, Wirth LJ, Robinson B, Brose MS, Elisei R, et al.
Lenvatinib versus placebo in radioiodine-refractory thyroid cancer. N Engl J
Med 2015;372:621–30.

5. Brose MS, Robinson B, Sherman SI, Krajewska J, Lin CC, Vaisman F, et al.
Cabozantinib for radioiodine-refractory differentiated thyroid cancer (COS-
MIC-311): a randomised, double-blind, placebo-controlled, phase 3 trial.
Lancet Oncol 2021;22:1126–38.

6. Duke ES, Barone AK, Chatterjee S, Mishra-Kalyani PS, Shen YL, Isikwei E, et al.
FDA approval summary: cabozantinib for differentiated thyroid cancer.
Clin Cancer Res 2022;28:4173–7.

7. Wirth LJ, Sherman E, Robinson B, Solomon B, Kang H, Lorch J, et al. Efficacy of
selpercatinib in RET-altered thyroid cancers. N Engl J Med 2020;383:825–35.

8. Subbiah V, Hu MI, Wirth LJ, Schuler M, Mansfield AS, Curigliano G, et al.
Pralsetinib for patients with advanced or metastatic RET-altered thyroid cancer
(ARROW): a multi-cohort, open-label, registrational, phase 1/2 study.
Lancet Diabetes Endocrinol 2021;9:491–501.

9. Kim J, Bradford D, Larkins E, Pai-Scherf LH, Chatterjee S, Mishra-Kalyani PS,
et al. FDA approval summary: pralsetinib for the treatment of lung and thyroid
cancers with ret gene mutations or fusions. Clin Cancer Res 2021;27:5452–6.

10. Bradford D, Larkins E, Mushti SL, Rodriguez L, Skinner AM, Helms WS, et al.
FDA approval summary: selpercatinib for the treatment of lung and thyroid
cancers with ret gene mutations or fusions. Clin Cancer Res 2021;27:2130–5.

11. Lee YC, Chen JY,HuangCJ, ChenHS, YangAH,Hang JF.Detection ofNTRK1/3
rearrangements in papillary thyroid carcinoma using immunohistochemistry,
fluorescent in situ hybridization, and next-generation sequencing. Endocr Pathol
2020;31:348–58.

12. Solomon JP, Linkov I, Rosado A, Mullaney K, Rosen EY, Frosina D, et al. NTRK
fusion detection across multiple assays and 33,997 cases: diagnostic implications
and pitfalls. Mod Pathol 2020;33:38–46.

13. Cabanillas ME, McFadden DG, Durante C. Thyroid cancer. Lancet 2016;388:
2783–95.

14. Xie C,Wan X, QuanH, ZhengM, Fu L, Li Y, et al. Preclinical characterization of
anlotinib, a highly potent and selective vascular endothelial growth factor
receptor-2 inhibitor. Cancer Sci 2018;109:1207–19.

15. Werner TL, Kannapel E, Chen J, ChenM,CohenAL. Safety and PK results froma
phase Ib study of AL3818 (anlotinib) hydrochloride in subjects with ovarian,
cervical, and endometrial cancers. J Clin Oncol 2017;35:e17071.

16. Sun Y, Niu W, Du F, Du C, Li S, Wang J, et al. Safety, pharmacokinetics, and
antitumor properties of anlotinib, an oral multi-target tyrosine kinase inhibitor,
in patients with advanced refractory solid tumors. J Hematol Oncol 2016;9:105.

17. LiD, Chi Y, ChenX,GeM, ZhangY,GuoZ, et al. Anlotinib in locally advanced or
metastatic medullary thyroid carcinoma: a randomized, double-blind phase IIB
trial. Clin Cancer Res 2021;27:3567–75.

18. Aaronson NK, Ahmedzai S, Bergman B, Bullinger M, Cull A, Duez NJ, et al. The
European organization for research and treatment of cancerQLQ-C30: a quality-
of-life instrument for use in international clinical trials in oncology. JNatl Cancer
Inst 1993;85:365–76.

19. Latimer NR, Abrams KR, Lambert PC, Crowther MJ, Wailoo AJ, Morden JP,
et al. Adjusting for treatment switching in randomised controlled trials—a

AACRJournals.org Clin Cancer Res; 29(20) October 15, 2023 4055

Anlotinib for Locally Advanced or Metastatic DTC



simulation study and a simplified two-stage method. Stat Methods Med Res
2017;26:724–51.

20. Lin Y, Qin S, Li Z, Yang H, Fu W, Li S, et al. Apatinib vs placebo in patients
with locally advanced or metastatic, radioactive iodine-refractory differen-
tiated thyroid cancer: The REALITY randomized clinical trial. JAMA Oncol
2022;8:242–50.

21. Zheng X, Xu Z, Ji Q, Ge M, Shi F, Qin J, et al. A randomized, phase III study of
lenvatinib in Chinese patients with radioiodine-refractory differentiated thyroid
cancer. Clin Cancer Res 2021;27:5502–9.

22. Brose MS, Worden FP, Newbold KL, Guo M, Hurria A. Effect of age on the
efficacy and safety of lenvatinib in radioiodine-refractory differentiated thyroid
cancer in the phase III SELECT trial. J Clin Oncol 2017;35:2692–9.

23. Cheng L, Fu H, Jin Y, Sa R, Chen L. Clinicopathological features predict
outcomes in patients with radioiodine-refractory differentiated thyroid

cancer treated with sorafenib: a real-world study. Oncologist 2020;25:
e668–78.

24. Taylor MH, Takahashi S, Capdevila J, Tahara M, Leboulleux S, Kiyota N, et al.
Correlation of performance status and neutrophil-lymphocyte ratiowith efficacy
in radioiodine-refractory differentiated thyroid cancer treated with lenvatinib.
Thyroid 2021;31:1226–34.

25. TaharaM,Kiyota N,Hoff AO, Badiu C,OwonikokoTK,Dutcus CE, et al. Impact
of lung metastases on overall survival in the phase 3 SELECT study of lenvatinib
in patients with radioiodine-refractory differentiated thyroid cancer. Eur J
Cancer 2021;147:51–7.

26. Wirth LJ, Durante C, Topliss DJ, Winquist E, Robenshtok E, Iwasaki H, et al.
Lenvatinib for the treatment of radioiodine-refractory differentiated thyroid
cancer: treatment optimization for maximum clinical benefit. Oncologist 2022;
27:565–72.

Clin Cancer Res; 29(20) October 15, 2023 CLINICAL CANCER RESEARCH4056

Chi et al.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings true
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 0
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 900
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on '[High Quality Print]'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides true
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        18
        18
        18
        18
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 18
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [792.000 1224.000]
>> setpagedevice


