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ABSTRACT

Background. Treatment options for refractory metastatic colorec-
tal cancer (mCRC) were limited. Anlotinib is a novel multitarget

tyrosine kinase inhibitor. ALTER0703 study was conducted to assess
efficacy and safety of anlotinib for patients with refractory mCRC.
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Materials and Methods. This was a multicenter, double-
blinded, placebo-controlled, randomized phase III trial
involving 33 hospitals in China. Patients had taken at least
two lines of therapies were 2:1 randomized to receive oral
anlotinib (12 mg/day; days 1–14; 21 days per cycle) or pla-
cebo, plus best supportive care. Randomization was strati-
fied by previous VEGF-targeting treatments and time from
diagnosis to metastases. The primary endpoint was overall
survival (OS). The secondary endpoints were progression-
free survival (PFS), objective response rate (ORR), disease
control rate (DCR), quality of life (QoL), and safety.
Results. A total of 419 patients (anlotinib: 282; placebo: 137)
were treated from December 2014 to August 2016. The
median PFS was improved in anlotinib group (4.1 months;

95% confidence interval [CI], 3.4–4.5) over placebo group
(1.5 months; 95% CI, 1.4–1.5), with a hazard ratio (HR) of 0.34
(95% CI, 0.27–0.43; p < .0001). However, median OS was simi-
lar between two groups (8.6 months; 95% CI, 7.8–9.7
vs. 7.2 months; 95% CI, 6.2–8.8; HR, 1.02; p = .870). Improve-
ments of ORR and DCR were observed in anlotinib over pla-
cebo. The most common grade ≥ 3 anlotinib related adverse
events were hypertension (20.92%), increased γ-GT (7.09%),
and hand-foot skin reaction (6.38%).
Conclusion. Anlotinib was tolerated in Chinese patients with
refractory mCRC. Although OS did not reach significant dif-
ference, anlotinib still provided clinical benefits by substan-
tially prolonged PFS in these patients. The Oncologist
2021;26:e1693–e1703

Implications for Practice: In this randomized clinical trial that included 419 patients with refractory metastatic colorectal
cancer, substantial prolonged in progression-free survival was noted in patients who received anlotinib compared with those
given placebo. Improvements on objective response rate and disease control rate was also observed in anlotinib group.
However, overall survival was similar between the two groups. In a word, in third-line or above treatment of Chinese
patients with refractory metastatic colorectal cancer, anlotinib provided clinical benefit by significantly prolonged
progression-free survival.

INTRODUCTION

Colorectal cancer (CRC) is one of the most common malig-
nant tumors, which ranked third in incidence (10.2% of the
total cancer cases) and second in mortality (9.2% of
the total cancer deaths) worldwide [1]. In 2015, the annual
new cancer cases and deaths of CRC is 376.3 and 191.0
thousands, ranked fifth among cancers in China. [2].
Approximately a quarter of the patients with CRC present
with metastases at initial diagnosis and almost half of these
patients will develop metastases [3]. The standard therapies
were chemotherapy based on fluorouracil with leucovorin
plus either irinotecan or oxaliplatin, bevacizumab targeting
vascular endothelial growth factor (VEGF), and cetuximab
or panitumumab targeting epithelial growth factor receptor
(EGFR) for RAS wild-type patients. For the late-line setting
therapy in Chinese patients, regorafenib was approved for
the treatment of colorectal cancer in 2017. Fruquintinib
and TAS-102 were both approved in 2019. The results of
the key clinical studies that made regorafenib and
fruquintinib approved in China showed that the median
progression-free survival (PFS) was 3.2 and 3.7 months, and
the overall survival (OS) was 8.8 and 9.0 months, respec-
tively. For TAS-102, the median PFS was 2.0 months and OS
was 7.8 months in TERRA study, which was conducted in
Asian patients with previously treated metastatic CRC
(mCRC) [4–7]. Thus, there were few therapeutic options for
patients who had disease progressed after standard therapy
until 2014, when this trial was designed and conducted.

Standard treatment using bevacizumab revealed anti-
angiogenesis plays a key role in biological therapy of CRC.
Furthermore, expression of VEGF, VEGF receptor 1/2, and
molecules involved in proangiogenic pathways, such as
fibroblast growth factor and platelet-derived growth factor,
were detected in patients with CRC [8, 9]. Anlotinib
(AL3818) hydrochloride is a novel multitarget tyrosine

kinase inhibitor (TKI), which targeted VEGFR 1–3, FGFR 1–4,
PDGFR α/β, and stem cell factor receptor [10-13]. A previ-
ous study showed that anlotinib significantly prolonged
overall survival (OS) and progression-free survival (PFS) in
patients with advanced non-small cell lung carcinoma [14].
It has been approved as a standard treatment for non-small
cell lung carcinoma, soft tissue sarcoma, and small cell lung
carcinoma in China. An exploratory phase II study in
31 patients with mCRC showed encouraging results with 6.5%
objective response rate (ORR), 90.3% disease control rate
(DCR), and good tolerance. The median PFS and OS were 5.6
(3.8–7.6) months and 9.3 (8.5–10.2) months, respectively
(unpublished data). It was revealed that anlotinib could be an
evaluating option for patients with refractory mCRC.

Therefore, we conducted this ALTER0703 study, a
double-blinded, placebo-controlled, randomized phase III
trial to assess the efficacy and safety of anlotinib in patients
with refractory mCRC who had disease progression after at
least two lines of previous standard therapy.

MATERIALS AND METHODS

Study Design
This was a multicenter, double-blind, placebo-controlled,
randomized phase III trial involving 33 grade-A tertiary hos-
pitals in China. The registration number on ClinicalTrials
was NCT02332499. Patients were eligible to participate
when they had histological or cytological documentation of
adenocarcinoma of the colon or rectum. They had to have
received at least two lines of chemotherapy-based treat-
ments and have disease progression during or within
3 months after the last standard therapy or have stopped
because of unacceptable toxic effects. Prior standard treat-
ment must include fluoropyrimidine, oxaliplatin, or
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irinotecan. Previous EGFR, VEGF, and VEGFR targeting ther-
apies were allowed to be included.

Patients
Patients had to be aged 18 years or older and have an East-
ern Cooperative Oncology Group (ECOG) performance sta-
tus of 0 or 1; life expectancy of at least 3 months; and
adequate bone-marrow, liver, and renal function at the start
of the trial. Patients could not participate if they had previ-
ously received anlotinib or had uncontrolled medical disor-
ders. The supplemental online Appendix (study protocol)
shows full inclusion and exclusion criteria.

This trial was approved by each center’s institutional
review board or independent ethics committee. All patients
provided written informed consent before entering. The
trial was conducted according to the principles of the Decla-
ration of Helsinki and Good Clinical Practice requirements.

Randomization and Blinding
Patients were randomly assigned in a 2-to-1 ratio to receive
anlotinib or placebo with a block randomization scheme
(block size of 6) using a double-blind, computerized, centric
randomized list generator. Enrolled patients were stratified
by previous treatment with VEGF-targeting drugs (yes or
no) and time from diagnosis to metastases (<18 months
or ≥ 18 months). Patients and investigators responsible for
treatment were blinded to the administrated reagents.
Packaging of the anlotinib and placebo pills (supplied by
Chia Tai Tianqing Pharmaceutical Group Co, Ltd) was identi-
cal and coded according to a random code list. The alloca-
tion of the unique code list was kept confidentially by the
personnel who were not involved in any study assessment
and will not be disclosed until the end of the trial.

Procedures
Oral anlotinib (12 mg/day) or matched placebo plus best
supportive care was administered. Each cycle was defined
as 2 weeks on followed by 1 week off treatment. The treat-
ment continued until disease progression or treatment
intolerance. Dose modifications (10 mg/day or 8 mg/day) of
anlotinib were allowed according to the protocol-defined
dose modification criteria. Briefly, if the patient could not
tolerate 12mg/day, then the dose could be reduced to
10 mg/day or 8 mg/day. If the dose of 8 mg/day was not
tolerated, then treatment was terminated in accordance
with the RECIST, version 1.1 [15]. Tumor assessment was
performed using computed tomography or magnetic reso-
nance imaging within 2 weeks before treatment started.
Positron emission computer tomography was not be
allowed for tumor assessment during screening period.
After the treatment initiation, tumors were evaluated once
every 2 cycles. Patient follow-up after the last administra-
tion of the study medication was done every 8 weeks to
assess clinical outcomes, including toxicity, efficacy, and sur-
vival, until the death of the patient or until the data cutoff
date (August 31, 2018), whichever came first.

Outcomes
The primary endpoint was OS, defined as the time from ran-
domization until death from any cause. The secondary

endpoints were PFS, ORR, DCR, safety, and QoL. The PFS
was the duration from date of randomization to disease
progression or disease-related death. The ORR was the per-
centage of patients who had best tumor response of com-
plete response and partial response according to RECIST
version 1.1 on the basis of investigators reviewed. The DCR
was ORR plus the percentage of stable disease patients
assessed by investigators according to RECIST version 1.1.
Tumor response and progression were assessed radiologi-
cally every 2 cycles of medication.

The safety of the treatment was evaluated in patients
who received treatment at least one cycle by the occur-
rence of treatment-related adverse events (TRAEs), and the
severity of the TRAEs was graded according to the National
Cancer Institute Common Terminology Criteria for Adverse
Events, version 4.0. The records of TRAEs were taken during
the treatment period and first 30 days after last
administration.

Patient-reported QoL was assessed using the European
Organization for Research and Treatment of Cancer (EORTC)
Quality of Life Questionnaire-Core 30 (QLQ-C30) [16] and
EuroQol-5 dimension (EQ-5D) at every visit before any
study-related procedures were conducted [17]. The QLQ-
C30 questionnaires involved five items of functional status
(physical, role, emotional, cognitive, and social function),
eight items of symptom status (fatigue, pain, nausea, dys-
pnea, isomnia, appetite loss, constipation, and diarrhea),
health status, and financial difficult. The QLQ-C30 ranges
from 0 to 100, when 100 represents highest level of func-
tioning and best health-related QoL. At least 10 points of
change on the QLQ-C30 scale is considered to be clinically
meaningful [16, 18]. EQ-5D questionnaires were to evaluate
performance status on mobility, self-care, usual activities,
pain/discomfort, anxiety/depression, and visual analog
scale. Higher scores in EQ-5D represent better health-
related QoL. A change of 0.06–0.12 on the EQ-5D index and
a change of 7–12 on the visual analog scale are deemed to
be clinically meaningful [19].

Statistical Analysis
The sample size was calculated on the basis of the follow-
ing: a hazard ratio (HR) of 0.70 for the OS with 2-to-1 ran-
domization; a median OS of 9.0 months for the anlotinib
group versus 6.3 months for the placebo group according
to results from the phase 2 trial; a significance level of
p = .025 (one-sided); and a statistical power of 85%, with
both scheduled accrual and follow-up for 12 months. A
total of 390 patients (260 in anlotinib group and 130 in pla-
cebo group) were needed to be enrolled within the sched-
uled accrual and follow-up to achieve 291 death events
(194 in anlotinib group and 97 in placebo group).

We assessed the efficacy in the full analysis set, which
was defined as all cases treated with study drugs for at least
one cycle. Baseline characteristics between the two groups
were compared using t tests for continuous variables,
Wilcoxon rank sum tests for ordinal categorical
variables, and χ2 tests for categorical variables. The survival
curves for OS and PFS were estimated with the Kaplan-
Meier method and were compared between treatment and
control groups using the log-rank test. Subgroup analysis
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was undertaken using univariate Cox proportional hazards
regression models that, along with an interaction term
(treatment and subgroup variable), tested the heterogene-
ity of the anlotinib and placebo subgroups. ORR, DCR for
each group, and safety measurements were compared
using Pearson χ2 or Fisher exact test when appropriate.
Changes in QoL scores from baseline scores were assessed
by Wilcoxon rank sum test. All statistical tests were carried
out on the basis of a 2-sided α = 0.05 and 95% CI. All ana-
lyses were performed using SAS software, version 9.4 (SAS
Institute Inc, Cary, NC).

RESULTS

Between December 9, 2014, and August 18, 2016,
485 patients screened for eligibility, and 421 patients were
enrolled and randomly assigned to either the anlotinib
group (n = 283) or the placebo group (n = 138). One
patient in each group did not received treatment for at
least one cycle and were excluded from final analysis.
Finally, 282 patients in the anlotinib group (105 [37.2%]
were female and 177 [62.8%] were male, with a mean � SD
age of 56.2 � 10.5 years) and 137 patients in the placebo
group (48 [33.6%] were female and 91 [66.4%] were male,
with a mean � SD age of 55.2 � 10.8 years) were included
in the efficacy and safety analysis (Fig. 1).

The baseline information of patients is shown in
Table 1. Baseline characteristics were generally balanced
across the two groups, such as ECOG performance status
0 (30.1% in anlotinib vs. 23.4% in placebo) or 1 (69.9% vs.
76.6%; p = .147), time from diagnosis to metastases
<18 months (83.7% vs. 82.5%) or ≥ 18 months (16.3% vs.
17.5%; p = .781), prior VEGF-targeting therapy (30.5% vs.
31.4%), or no prior anti-VEGF treatment (69.5% vs. 68.6%;
p = .9103).

The percentage of patients received subsequent sys-
temic antitumor therapy was 33.7% in the anlotinib and
50.4% in the placebo group (p = .001). The proportion of
patients with subsequent chemotherapy in anlotinib and
placebo group was 27.3% and 35.8% (p = .089), respec-
tively (supplemental online Table 1).

By the cutoff date (August 31, 2018), the median treat-
ment duration for anlotinib and placebo was 12 and
6 weeks, respectively. The median follow-up duration for
anlotinib was 31.0 months (95% CI, 0.6–42.2) and for pla-
cebo was 31.8 months (0.5–39.6). The median OS was
8.6 months (7.8–9.7) in the anlotinib group and 7.2 months
(6.2–8.8) in the placebo group, with a HR of 1.02 (95% CI,
0.82–1.27; p = .871; Fig. 2A). Median PFS was 4.1 months
(3.4–4.5) in the anlotinib group and 1.5 months (1.4–1.5) in
the placebo group. Anlotinib significantly decreased the risk
of disease progression by 66% with a HR of 0.34 (95% CI,
0.27–0.43; p < .0001; Fig. 3A).

The post hoc OS analysis is shown in Figure 2B. In the
subgroup of patients with Ras (KRAS/NRAS/BRAF) wild,
median OS was 11.0 months (8.6–14.1) in the anlotinib
group (n = 103) and 6.7 months (3.5–11.1) in the placebo
group (n = 46), respectively, with an HR of 0.68 (0.47–
0.99). However, in patients with Ras mutation, median OS
was not improved by anlotinib treatment (7.6 months [6.5–
8.7] in anlotinib [n = 128] and 7.6 months [6.3–8.8] in pla-
cebo [n = 57], with an HR of 1.10 [0.79–1.53]). In the sub-
groups of patients with K-Ras status (wild or mutated),
prior surgery (yes or no), and liver metastases (yes or no),
the median OS was similar between anlotnib and placebo,
nonetheless, with an interaction p < .05.

In a post hoc OS analysis of poststudy treatment, it was
shown that median OS was significantly improved by
anlotinib medication in patients who did not receive subse-
quent systemic antitumor therapy or chemotherapy. In
these subgroups, the baseline characteristics were balanced
in anlotinib and placebo group (supplemental online
Tables 2, 3). In patients who did not receive systemic anti-
tumor therapy, the median OS was improved in anlotinib
(6.9 months [6.2–7.8]; n = 187) over placebo (4.5 months;
[3.5–6.3]; n = 68), with a p of .005 (supplemental online
Fig. 1A). In patients who did not had subsequent chemo-
therapy, the median OS in anlotinib (n = 205) and placebo
(n = 88) group was 7.2 months (6.4–8.2) and 5.7 months
(4.2–6.8), respectively, with a p of .017 (supplemental
online Fig. 2A). In patients with systemic antitumor therapy,
median OS were similar between anlotinib (13.1 months

Figure 1. CONSORT diagram. The data cutoff date was August 31, 2018.
Abbreviation: FAS, full analysis set.

© 2021 AlphaMed Press.

Anlotinib in Refractory Colorectal Cancere1696



Table 1. Baseline characteristics (intention to treat population) of anlotinib vs. placebo

Characteristics Anlotinib (n = 282), n (%) Placebo (n = 137), n (%) p value

Age n (%)

<65 213 (75.53) 111 (81.02) .2167

≥65 69 (24.47) 26 (18.98)

Gender n (%)

Male 177 (62.77) 91 (66.42) .5156

Female 105 (37.23) 46 (33.58)

ECOG n (%)

0 85 (30.14) 32 (23.36) .1471

1 197 (69.86) 105 (76.64)

Primary site of disease n (%)

Colon 142 (50.35) 55 (40.15) .1073

Rectum 129 (45.74) 78 (56.93)

Both 11 (3.90) 4 (2.92)

Left or right colon origin n (%)

Right 39 (13.83) 20 (14.60) .8343

Left 230 (81.56) 109 (79.56)

Unknown 13 (4.61) 8 (5.84)

Liver metastasis n (%)

No 66 (23.40) 41 (29.93) .1540

Yes 216 (76.60) 96 (70.07)

Colon cancer surgery n (%)

No 31 (10.99) 16 (11.68) .8694

Yes 251 (89.01) 121 (88.32)

Time from diagnosis of metastases n (%)

< 18 mo 236 (83.69) 113 (82.48) .7809

≥ 18 mo 46 (16.31) 24 (17.52)

KRAS mutation n (%)

Yes (+) 112 (39.72) 54 (39.42) .1820

No (-) 122 (43.26) 50 (36.50)

Unknown 48 (17.02) 33 (24.09)

RAS/BRAF mutation n (%)

Yes (+) 128 (45.39) 57 (41.60) .2750

No (-) 103 (36.52) 46 (33.58)

Unknown 51 (18.09) 34 (24.82)

Previous anti-EGFR treatment n (%)a

No 258 (91.49) 119 (86.90) .1914

Yes 24 (8.51) 18 (13.10)

Previous anti-VEGF treatment n (%)c

No 196 (69.50) 94 (68.61) .9103

Yes 86 (30.50) 43 (31.39)

Previous anti-VEGFR treatment n (%)b

No 254 (90.1) 125 (91.20) .8558

Yes 16 (5.70) 6 (4.40)

Unknown 12 (4.20) 6 (4.40)

Previous chemotherapy n (%)

<3rd line 142 (50.35) 69 (50.36) .999

≥3rd line 140 (49.65) 68 (49.64)

Previous radiotherapy n (%)

No 182 (64.54) 83 (60.58) .4508

Yes 100 (35.46) 54 (39.42)

Previous treatment included targeted agents in clinical trials’ setting.
aCetuximab, panitumumab, or nimotuzumab.
bRegorafenib, fruquintinib, or apatinib.
cBevacizumab.
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[10.7–15.3]; n = 95) and placebo (13.63 months [8.7–17.8];
n = 69), with a p of .6066 and HR of 1.09 (0.78–1.54) (sup-
plemental online Fig. 1B). Meanwhile, the baseline charac-
ters of those patients were balanced except ECOG status

(p = .027) and primary tumor site (p = .048; supplemental
online Table 2). After adjusted the unbalanced baseline
characters, the HR of OS was 1.064 (0.748–1.515; supple-
mental online Table 3). In a subgroup of patients with

Figure 2. Kaplan-Meier curve of overall survival in the intent-to-treat population. (A): Overall survival was 8.57 months (95% CI,
7.82–9.72) in the anlotinib group and 7.16 months (6.24–8.80) in the placebo group, with a hazard ratio of 1.02 (95% CI, 0.82–1.27,
p = 0.8707). (B): Subgroup analysis for overall survival
Abbreviations: CI, confidence interval; ECOG, Eastern Cooperative Oncology Group; VEGF, vascular endothelial growth factor.
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subsequent chemotherapy, the median OS in the anlotinib
group (n = 77) and placebo group (n = 49) was 13.6
months (10.7–16.5) and 17.4 months (13.1–23.9), respec-
tively, without significant difference (p = .182; HR = 1.31
[0.88–1.97]; supplemental online Fig. 2B). After adjusted
the unbalanced baseline characters (liver metastases
[p = .028], Ras status [p = .024] and KRAS status [p = .014];
supplemental online Table 4), the HR was 1.064 (0.748–1.515;
supplemental online Table 5). Consistent with these, patients

who did not have subsequent therapy could get better sur-
vival benefit from anlotinib treatment than placebo.

In the post hoc subgroup analysis of PFS, it favored
anlotinib in almost all subgroups except primary tumor site
of colon and rectum. In patients with primary tumor site in
both colon and rectum, the HR of PFS was 0.52 (0.13–2.03)
between the anlotinib group (n = 11) and placebo group
(n = 4). Although the interaction between medication
treatment and prognostic factors, such as K-Ras, Ras status,

Figure 3. Kaplan-Meier curve of progression-free survival in the intent-to-treat population. (A): Progression-free survival was
4.14 months (95% CI, 3.38–4.50) in the anlotinib group and 1.45 months (1.41–1.51) in the placebo group, with a hazard ratio of
0.34 (95% CI, 0.27–0.43, p < 0.0001). (B): subgroup analysis for progression-free survival.
Abbreviations: CI, confidence interval; ECOG, Eastern Cooperative Oncology Group; VEGF, vascular endothelial growth factor.
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and liver metastases was statistically significant with an
interaction p < .05 (Fig. 3B). The subgroup analysis demon-
strated preference of anlotinib in these subgroups.

There was no complete response. Twelve patients in the
anlotinib group and one in the placebo group had a partial
response, resulting in an ORR of 4.26% and 0.73%, respec-
tively (p = .0690). DCR was significantly higher in the
anlotinib group (214 [75.9%] vs. 42 [30.7%], p < .0001; sup-
plemental online Table 6). Water-fall plots are shown in
supplemental online Figure 3.

A total of 275 (97.5%) patients in the anlotinib group
and 118 (86.1%) patients in the placebo group had TRAEs. A
total of 149 (52.5%) patients in the anlotinib and
27 (19.7%) patients in the placebo group experienced grade
3 or above TRAEs. Table 2 shows TRAEs that occurred in at
least 5% of patients in either group. The most frequent
TRAEs (>5%) of grade 3 or above in the anlotinib group
were hypertension (20.9% vs. 2.9% in placebo group),
increased γ-GT (7.1% vs. 1.5%), and hand-foot skin reaction
(6.4% vs. 0.0%). There were three patients with grade
5 TRAEs overall, in which one patient with intracranial hem-
orrhage and one with urethral hemorrhage were recorded
in the anlotinib group and one patient with asphyxia was
recorded in the placebo group. Treatment-related serious
adverse events (TRSAEs) were recorded in 35 (12.4%)
patients in the anlotinib and 10 (7.3%) patients in the pla-
cebo group, respectively. Sixteen out of 35 patients in the
anlotinib and 2 out of 10 in the placebo group recovered by
dose reducing or discontinuing. The most common TRSAE
was pneumothorax, which occurred in four patients of the
anlotinib group and none of the placebo group.

The proportion of patients required treatment interrup-
tion or dose reduction was 31.9% (n = 90) in the anlotinib
and 12.4% (n = 17) in the placebo group. A total of
52 (18.4%) patients assigned to anlotinib and 1 (0.7%)
patient assigned to placebo required dose reduction (sup-
plemental online Table 7). The median time for dose adjust-
ment was 7.5 cycles. Two (0.7%) patients in the anlotinib
group had their dose adjusted to 8 mg/day. One was due to
extremely low body surface area of 1.2m2, and the other
was due to grade 2 vomiting. Grade 2–3 adverse events in
hand-foot skin reaction, hypertension and proteinuria were
the most common reason for dose modification (supple-
mental online Table 7).

As to the QoL, it was evaluated by mean score changes
in the second, fourth, and sixth treatment cycle from base-
line according to EORTC QLQ-C30 and EQ-5D. Results of
QLQ-C30 are shown in supplemental online Figure 4. At the
end of the sixth cycle, clinical meaningful functional
changes in anlotinib and placebo group were physical func-
tion (�11.7 [SD, 17.6] in anlotinib vs. �11.3 [18.9] in pla-
cebo) and role function (�14.8 [25.3] vs. �11.5 [20.8]), and
meaningful symptom changes were fatigue (11.4 [26.0]
vs. 10.3 [25.5]), pain (14.2 [28.5] vs. 5.1 [25.8]), pyspnea
(5.5 [24.4] vs. 20.5 [37.4]), appetite loss (10.2 [28.9]
vs. �15.4 [37.6]), constipation (�0.8 [27.9] vs. �10.3
[25.0]), and financial difficult (�4.7 [26.0] vs. �25.6 [27.7]).
Consistent with these, in the placebo group, patients suf-
fered more pyspnea. Patients in the anlotinib group under-
went more pain, appetite loss, and constipation, which

were accordant with TRAEs profile. The EQ-5D results
showed clinical meaningful increase investigated in
anlotinib were self-care throughout the treatment, pain/
uncomfort at the second cycle, and anxiety/depression at
the fourth treatment cycle. In the placebo group, clinical
meaningful increase were self-care and anxiety/depression
at the second cycle, self-care and usual activities at the
fourth cycle, and mobility and pain/uncomfort at the sixth
cycle (supplemental online Fig. 5). The changes of visual
analog scale in the anlotinib and placebo group
were � 2.55 (17.21) and � 4.47 (22.12) at second cycle,
�6.03 (17.34) and � 3.53 (18.31) at fourth cycle,
and � 7.32 (16.32) and � 11.69 (24.64) at the sixth
cycle, respectively, in which clinical meaningful changes
were observed at sixth cycle. In the QLQ-C30 and EQ-5D,
the deterioration of patients’ QoL in the anlotnib group
was almost as same as that in the placebo group.

DISCUSSION

This double-blinded, placebo-controlled, randomized trial
evaluated the efficacy and safety of anlotinib in patients
with advanced metastatic colorectal cancer, who had been
treated with at least two lines of standard therapy. The
median OS in anlotinib and placebo group were 8.6 months
and 7.2 months, respectively, without significant improve-
ment. Median PFS was significantly longer in anlotinib
group (4.1 months) than placebo group (1.5 months), with
66% reducing of disease progression risk. Improvements of
ORR and DCR were observed in anlotinib over placebo. In
the safety profile, most common grade ≥ 3 TRAEs were
hypertension, increased γ-GT, and hand-foot skin reaction.
The QoL results indicated patients with anlotinib sustained
similar deterioration of QoL and healthy status as placebo.
The encouraging improvements of PFS and DCR over pla-
cebo suggested potential clinical benefit with manageable
tolerance of anlotinib in refractory metastatic CRC patients.
However, the significant improvement of PFS did not trans-
late into a substantial benefit of OS in this study.

It is acceptable that subsequent treatment plays crucial
role in affecting survival benefit [20, 21]. It has been
reported that subsequent therapy influenced significant OS
benefit in several clinical trials emerging non-small cell lung
cancer, prostate carcinoma, hepatocellular carcinoma, and
breast cancer [22–25]. In the Keynote-240 trial of advanced
hepatocellular carcinoma, the HR of primary endpoint OS
was 0.781, which did not reach the predefined endpoint of
HR = 0.65. After we re-evaluated HR of OS by adjusting
subsequent treatments, it was 0.67–0.68, much closer to
the predefined one [25]. In our study, the proportion of
patients who received subsequent systemic antitumor ther-
apy in anlotinib group was significant lower than that in pla-
cebo (p = .001). Furthermore, anlotinib had brought
encouraging OS benefit for patients who did not receive
subsequent treatments. In patients who did not take subse-
quent systemic antitumor therapy, the median OS was sig-
nificantly improved in anlotinib (6.9 months) than placebo
(4.5 months), with a p of .0053. Meanwhile, in patients
treated by subsequent systemic antitumor therapy, the
median OS was similar between the two groups after
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adjusting unbalanced baseline factors (p = .729). It was
illustrated that subsequent therapy apparently influence OS
in our study. In patients who did not undergo chemother-
apy after progression, the median OS prolonged by
1.48 months in anlotinib over placebo group (p = .017).
However, in the subsequent chemotherapy subgroup, the
median OS in placebo group was numbering longer than
anlotinib without statistical difference after adjusting

unbalanced baseline factors (p = .207). Overall, subsequent
therapy, a bias could not be adjusted at the beginning of
this trial, might be an important factor affected primary
endpoint in this study.

There might be several reasons for the significant
influence of subsequent therapy on OS in our study.
First of all, the median follow-up for OS analysis was
31.0 months in anlotinib and 31.8 months in placebo

Table 2. Treatment-related adverse events (≥5%) in either group from start of treatment to 30 days after end of treatment
(safety population)

Treatment-related adverse events

Anlotinib n = 282 Placebo n = 137

All, n (%) Grade ≥ 3, n (%) All, n (%) Grade ≥ 3, n (%)

Anorexia 92 (32.62) 4 (1.42) 17 (12.41) 0 (0)

Fatigue 125 (44.3) 7 (2.48) 32 (23.36) 1 (0.73)

Diarrhea 95 (33.69) 11 (3.90) 13 (9.49) 1 (0.73)

Abdominal pain 52 (18.44) 3 (1.06) 10 (7.30) 0 (0)

Hoarseness 56 (19.86) 0 (0) 0 (0) 0 (0)

Oropharynx pain 45 (15.96) 1 (0.35) 3 (2.19) 0 (0)

Hypertension 190 (67.38) 59 (20.92) 33 (24.09) 4 (2.92)

Prolonged QT 43 (15.25) 4 (1.42) 12 (8.76) 3 (2.19)

Hand-foot skin reaction 125 (44.33) 18 (6.38) 6 (4.38) 0 (0)

Proteinuria 115 (40.78) 12 (4.26) 26 (18.98) 2 (1.46)

Hematuresis 30 (10.64) 0 (0) 5 (3.65) 0 (0)

Hypothyroidism 50 (17.73) 0 (0) 4 (2.92) 0 (0)

Hypertriglyceridemia 76 (26.95) 11 (3.90) 14 (10.22) 0 (0)

Hypercholesterolemia 62 (21.99) 2 (0.71) 24 (17.52) 1 (0.73)

Hypoalbuminemia 24 (8.51) 1 (0.35) 5 (3.65) 0 (0)

Hyponatremia 21 (7.45) 7 (2.48) 6 (4.38) 2 (1.46)

Anemia 19 (6.74) 1 (0.35) 15 (10.95) 1 (0.73)

Weight loss 26 (9.22) 3 (1.06) 4 (2.92) 1 (0.73)

Nausea 25 (8.87) 0 (0) 9 (6.57) 0 (0)

Sinus tachycardia 21 (7.45) 0 (0) 8 (5.84) 0 (0)

Rash 18 (6.38) 0 (0) 1 (0.73) 0 (0)

Emesis 18 (6.38) 1 (0.35) 5 (3.65) 0 (0)

Cough 17 (6.03) 0 (0) 3 (2.19) 0 (0)

headache 15 (5.32) 0 (0) 2 (1.46) 0 (0)

Constipation 15 (5.32) 0 (0) 7 (5.11) 0 (0)

Lipase increased 16 (5.67) 6 (2.13) 2 (1.46) 0 (0)

Back pain 16 (5.67) 0 (0) 3 (2.19) 0 (0)

Lab testing

TSH increased 88 (31.21) 1 (0.35) 3 (2.19) 0 (0)

AST increased 64 (22.70) 3 (1.06) 20 (14.6) 2 (1.46)

ALT increased 54 (19.15) 2 (0.71) 11 (8.03) 2 (1.46)

Thrombocytopenia 57 (20.21) 5 (1.77) 13 (9.49) 1 (0.73)

γ-GT increased 43 (15.25) 20 (7.09) 13 (9.49) 2 (1.46)

ALP increased 38 (13.48) 4 (1.42) 9 (6.57) 2 (1.46)

Positive fecal occult blood test 33 (11.70) 0 (0) 5 (3.65) 0 (0)

White cell decreased 35 (12.41) 1 (0.35) 6 (4.38) 0 (0)

Hypocalcemia 15 (5.32) 0 (0) 4 (2.92) 0 (0)

LDH increased 15 (5.32) 0 (0) 4 (2.92) 0 (0)

Abbreviations: ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST, aspartate aminotransferase; LDH, lactate dehydrogenase; TSH,
thyroid stimulating hormone.

© 2021 AlphaMed Press.www.TheOncologist.com

Chi, Shu, Ba et al. e1701



group, which were much longer than that in other simi-
lar phase III trials (7.4 months in CONCUR of regorafenib
and 13.2 months in FRESCO of fruquintinib) [5, 6]. The
longer follow-up duration, the better data maturity, but
it would increase the influence probability of subse-
quent therapy on OS. Second, placebo-controlled design
may bring bias to OS analysis that was the unbalanced
proportion of patients received subsequent therapy.
Last, patients enrolled in this study must be treated
with at least two lines of prior standard treatments, but
it had not been defined concretely the duration of pre-
vious treatment. Moreover, the post hoc analysis
showed that the patients could get survival benefit from
poststudy chemotherapy. These indicated that the some
patients enrolled in this trial to receive the third-line or
subsequent therapy because they had been intolerance
to toxicities of the prior chemotherapy. So some of the
eligible patients might not be refractory so the
poststudy chemotherapy of them could confound the OS
analysis.

Comparing results with FRESCO, a phase III trial evalu-
ated efficacy and safety of a multitarget TKI fruquintinib in
China, which was conducted during the same period of our
study, the median PFS was similar (3.7 months in
fruquintinib group and 1.8 months in placebo group of
FRESCO trial) with our study. However, the median OS was
longer in fruquintinib and placebo (9.3 and 6.8 months,
respectively) than that in our study [6]. When we analyzed
the OS rate at different time point of these two trials, it
was observed that OS rate was similar at the sixth and ninth
month but was different at the 12th and 15th month. At
the 12th and 15th month, the OS rate in anlotinib and pla-
cebo in this current study were both higher than that in
FRESCO trial. It illustrated that the survival probability of
placebo in our study was better than that of FRESCO,
whereas anlotinib could bring survival benefit as the same
as fruquintinib [6]. The better survival in placebo might be
related to the subsequent treatments, which was a crucial
bias on primary outcome in our study.

In the post hoc subgroup analysis of OS, patients with
Ras wild type could get survival benefit (HR, 0.68; 0.47–
0.99) from anlotinib treatment, whereas survival benefit
were negative in other subgroups. Ras wild type could be
a potential direction for subsequent exploratory clinical
trials.

As to safety analysis, the TRAEs profile was consistent
with the anlotinib ALTER 0303 study in lung cancer [14, 26].
In this study, incidence of TRSAEs in alonotinib and placebo
was 35 and 10, respectively, in which 45.7% (16/35) of
patients in anlotinib and 20% (2/10) in placebo recovered
by dose reducing or discontinuing. The TRAEs of anlotinib
were manageable. It was indicated that the deterioration of
QoL in anlotnib was as same as placebo for patients in our
study.

Limitations
There are several limitations of this study. First, the trial
was conducted by comparing placebo. This design might

lead to the more effectiveness of subsequent chemother-
apy on OS outcome, and some patients enrolled might not
be truly refractory to the prior therapy which could consoli-
date the effect. Second, screening and analysis for bio-
markers were not involved in this study, which led to
insufficient analysis for precision treatment of anlotinib for
patients with mCRC. Third, the post hoc analysis showed
that patients with Ras wild type could get survival benefit
which need to be validated in further a prospective trial.
Last but not least, the trial was conducted in China only, so
results may differ from different ethnic groups.

CONCLUSION

Anlotinib is manageable and tolerant in patients with
refractory metastatic CRC. Although OS did not reach signif-
icant difference, anlotinib could still provide clinical benefit
by substantially prolonged PFS in patients with refractory
metastatic colorectal cancer.
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