
0959-4973 Copyright © 2024 Wolters Kluwer Health, Inc. All rights reserved.� DOI: 10.1097/CAD.0000000000001617

680  Original study

Anlotinib hydrochloride consolidation after concurrent 
chemoradiotherapy in stage III non-small-cell lung cancer: 
a truncated, randomized, multicenter, clinical study 
(ALTER-L029)
Dan Yanga,†, Xiaomin Lib,†, Xiaoying Xuec, Leilei Jianga, Anhui Shia, * and  
Jun Zhaod, *

Anlotinib is an antiangiogenic drug that shows good 
efficacy and safety in patients with advanced non-small-
cell lung cancer (NSCLC). This study aimed to explore the 
efficacy and safety of anlotinib for consolidation therapy 
in patients with stage III locally advanced, unresectable 
NSCLC after concurrent chemoradiotherapy (cCRT). 
This was a randomized, parallel-controlled, open-label, 
multicenter, phase II trial of patients with unresectable/
nonoperated NSCLC treated with cCRT. The participants 
were randomized 2:1 to the anlotinib or control group. The 
primary endpoint was progression-free survival (PFS). 
The secondary endpoints were the disease control rate 
(DCR) and overall survival. This study was terminated early 
due to poor recruitment. Nine and two participants were 
randomly assigned to the anlotinib and control groups, 
respectively. One participant in the control group was 
excluded due to taking prohibited medications before 
the first efficacy evaluation. In the anlotinib group, the 
median age was 63 (range, 37–74) years. Two participants 
achieved partial response, six stable disease, and one 
progressive disease as best response. The DCR was 
88.9%. The median PFS was 11.5 months, and the 
12-month PFS rate was 33.9%. All related adverse events 
were grade 1 or 2. Two participants had a dose adjustment 
during the study. The evaluable data suggest that anlotinib 

alone was effective and tolerable in consolidation therapy 
after cCRT in patients with stage III unresectable NSCLC. 
The results need to be confirmed by a large-sample trial. 
This clinical trial was registered on www.clinicaltrials.gov 
(NCT03743129). Registration date: 6 September 2018. 
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Background
As GLOBOCAN estimated in 2020, lung cancer was the 
first cause of death and new cancer cases diagnosed in 
China [1]. Non-small-cell lung cancer (NSCLC) is the 
most frequent (85–90%) cause of malignant lung tumors, 
usually affecting adults who smoke and who are ≥65 years 
old [2]. According to the 2021 guideline of the National 
Comprehensive Cancer Network and based on the 
RTOG 9410 trial, concurrent chemoradiotherapy (cCRT) 
is recommended for unresectable stage III NSCLC 
[3,4]. Still, cCRT has limited efficacy, poor prognosis and 
short median progression-free survival (PFS) time at 5.6 
months [5]. In order to prolong PFS, the strategy of con-
solidation therapy after cCRT has been explored, but the 
results showed that consolidation therapy using chemo-
therapy have no benefit [6–9]. Immune checkpoint inhib-
itors such as durvalumab are currently the recommended 

standard of care after cCRT for unresectable stage III 
NSCLC, and the efficacy of durvalumab was explored in 
a PACIFIC trial [5,10]. But some patients have contrain-
dications, and durvalumab therapy as an injectable treat-
ment is inconvenient for patients who are not suitable to 
go to the hospital in special situations. Therefore, other 
consolidation treatment options other than chemother-
apy and immunotherapy need to be explored.

Anlotinib is an antiangiogenic agent that shows good 
efficacy and safety in patients with advanced NSCLC 
[11–13]. Retrospective studies showed that anlotinib 
could be used for maintenance treatment after chemo-
therapy for various solid tumors [14–17]. It was hypoth-
esized that anlotinib could be used as a single agent for 
the consolidation treatment of unresectable NSCLC 
after cCRT.

www.clinicaltrials.gov
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Therefore, this study aimed to explore the efficacy and 
safety of anlotinib for consolidation therapy in patients 
with stage III locally advanced, unresectable NSCLC 
after cCRT. This study was terminated early due to poor 
recruitment and the preliminary result was reported here.

Methods
Study design
This was a randomized, parallel-controlled, open-label, 
multicenter phase II trial (ALTER-L029). This study 
was approved by the Ethics Committee of Beijing 
Cancer Hospital (approval number: 2018YJZ47) and writ-
ten informed consent was obtained before each patient 
participated in the study. This clinical trial was registered 
on www.clinicaltrials.gov (NCT03743129). Registration 
date: 6 September 2018.

Participants
From December 2019 to March 2021, NSCLC patients 
after cCRT were recruited from five medical centers.

The inclusion criteria were (1) voluntarily participated 
in the study and signed the informed consent, (2) were 
able to cooperate with follow-up, (3) ≥18 years of age, (4) 
pathologically confirmed NSCLC patients with stage III 
disease [2,4], (5) unresectable disease, patient unsuitable 
for surgery or refused surgery, (6) Eastern Cooperative 
Oncology Group (ECOG) performance status (PS) score 
is 0 or 1, (7) normal function of the main organs, (8) no 
disease progression after at least two cycles of cCRT and 
(9) life expectancy was at least 3 months.

The exclusion criteria were (1) previous exposure to any 
antiangiogenic drugs, (2) high risk of bleeding, (3) imag-
ing showed central tumors that invaded local large blood 
vessels, obvious lung cavitation or necrotic tumors, (4) 
unresolved toxicity CTCAE > 2 in the previous cCRT or 
(5) serious or poorly controlled diseases such as hyper-
tension, chronic obstructive pulmonary disease, hepatitis 
B, AIDS, etc.

Randomization
This study used stratified block randomization, with a 
block size of 6, and stratification indicators that included 
age (<65 years old or ≥65 years old), whether they received 
induction chemotherapy and whether they had a history 
of smoking. According to the ratio of 2:1, the participants 
were randomly allocated into the anlotinib and control 
groups.

Intervention
The anlotinib group started taking anlotinib (anlo-
tinib hydrochloride capsules, Zhengda Tianqing 
Pharmaceutical, Zhengda Tianqing Pharmaceutical 
Company, China) 4 to 8 weeks after cCRT. Anlotinib had 
three dose levels (12, 10 and 8 mg). The initial dose was 
12 mg qd, taken continuously for 2 weeks, followed by 

a 1-week pause [treatment cycles of 3 weeks (21 days)]. 
Then, the administration was continued until disease 
progression, intolerable toxicity, the patient requested to 
stop the drug or a maximum of 2 years.

The control group did not receive any antitumor consoli-
dation treatment before disease progression.

For patients with hematological toxicity grade ≥3 or non-
hematological toxicity grade ≥2 (except for controllable 
nausea, vomiting, alopecia, fever with a definite cause 
and grade 3/4 alkaline phosphatase elevation), anlotinib 
was reduced to 10 mg or 8 mg, if toxicity persisted after 
dosage adjustment, patients would discontinue the drug.

Endpoints
The primary endpoint of this clinical study was PFS. 
The secondary endpoints were the disease control rate 
(DCR), and 1- and 2-year overall survival (OS) rates. The 
tumor response was evaluated by the local investigators 
according to the response evaluation criteria in solid 
tumors version 1.1. PFS was defined as the date of first 
disease progression or death from any cause within the 
study period after randomization, whichever occurred 
first. DCR was defined as the proportion of patients with 
complete remission, partial remission (PR) and stable 
disease (SD) and maintained for more than 4 weeks after 
randomization among patients with evaluable efficacy. 
The OS rate was defined as the proportion of patients 
who die from any cause after randomization. The adverse 
events (AEs) during the study were evaluated according 
to the National Cancer Institute Common Terminology 
Criteria for Adverse Events v4.0.

The first follow-up and imaging evaluations were carried 
out 3 months after enrollment. The imaging evaluation 
and follow-up were carried out every 3 months after-
ward. The bone scan was checked every 6 months or 
when symptoms appeared. Disease progression required 
a blinded IRC (BIRC) evaluation. If the BIRC result 
was inconsistent with the local investigator’s evaluation 
result, the BIRC evaluation result prevailed. Anlotinib 
was not stopped during the BIRC evaluation period.

AEs that did not recover when the study drug was stopped 
were followed up, and a final evaluation was made. All 
patients were followed up once within 21 days after the 
last medication to observe eventual AEs.

Statistical analysis
In this study, blank treatment was used as the control, 
a superiority test was performed between groups, and 
the sample size was estimated with PFS. The study was 
expected to last 24 months, with 12 months of patient 
recruitment. Assuming that the median progression-free 
survival (mPFS) of anlotinib hydrochloride single-agent 
anlotinib group was 12 months, the mPFS of the control 
group was 6 months, one-sided α = 0.05, power of 0.80, 
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randomization ratio of 2:1 and a loss to follow-up rate 
was 10%, a total of 90 patients were needed, including 
60 in the anlotinib group and 30 in the control group. 
Unfortunately, the study was terminated early due to 
poor recruitment.

According to the principle of intention-to-treat, the full 
analysis set (FAS) included all participants who took at 

least one dose of the drug. No imputation was performed 
for missing data. The safety set (SS) included the partic-
ipants who used the study medication at least once and 
had safety records after the medication.

All statistical analyses were performed using SAS 9.1.3 
(SAS Institutes, Cary, New York, USA). The baseline 
data were analyzed according to the FAS. All efficacy 
analysis were performed in FAS. The safety analysis used 
the SS. The continuous data were described as means ± 
SD or median (minimum, maximum). Categorical data 
were described as n (%). The confidence intervals were 
calculated at the 95% level. The Kaplan–Meier method 
was used for the comparison of PFS and OS. Due to 
the small number of patients were included in the two 
groups, only descriptive statistics were employed and 
no comparison between groups was made in this study.

Results
Characteristics of the participants
The trial was originally planned to recruit 90 participants, 
but due to poor recruitment, after recruiting 11 partici-
pants over 3 years, the study was terminated in November 
2021. Nine participants were randomly assigned to the 
anlotinib group, and two were assigned to the control 
group. One participant in the control group was excluded 
from the study due to taking drugs prohibited by the 
protocol within 2 days of enrollment, and the efficacy 
and safety were not evaluated. As of November 2021, all 

Fig. 1

Study flowchart.

Table 1  Characteristics of the participants

Characteristics
Anlotinib 

group (n = 9)
Control 

group (n = 1)

Median age (years) 63 (37–74) 52
  �≥65 years old 4 (44.4%) 0
 � <65 years old 5 (55.6%) 1
Sex
 � Male 8 (88.9%) 1
 � Female 1 (11.1%) 0
Smoking history
 � Never smoked 1 (11.1%) 0
 � Ever smoked 8 (88.9%) 1
Previous induction chemotherapy 1 (11.1%) 1
Best response of cCRT
 � PR 7 0
 � SD 2 1
ECOG score
 � 0 5 (55.6%) 1
 � 1 4 (44.4%) 0
Pathological type
 � Squamous carcinoma 6 (66.7%) 1
 � Adenocarcinoma 3 (33.3%) 0

The data are displayed as n (%) and median (range).
cCRT, concurrent chemoradiotherapy; ECOG PS, Eastern Cooperative Oncology 
Group performance status; PR, partial remission; SD, stable disease.
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patients reached the endpoints. In the anlotinib group, 
three participants withdrew consent, and one participant 
had his medication suspended due to suspected intrac-
ranial hemorrhage and was subsequently reinstated, four 
participants showed disease progression but no deaths, 
and one participant took medication over 2 years with-
out disease progression. The follow-up was 4–26 months. 
The nine participants in the anlotinib group could be 
analyzed. Figure 1 presents the participant flowchart.

The baseline characteristics are shown in Table 1. In the 
anlotinib group, the median age was 63 (range, 37–74) years. 
Of the nine participants, only one was female. Six partici-
pants were diagnosed with squamous cell carcinoma, and the 
remaining three had adenocarcinoma. Five participants had 
an ECOG PS score of 0, and 4 patients had a PS score of 1.

Efficacy
Table 2 shows the efficacy of anlotinib. Two participants 
achieved a PR, six achieved an SD, and one achieved 

PD as the best response. The objective remission rate 
was 22.2%, and the DCR was 88.9%. The median PFS 
was 11.5 months. The 12-month PFS rate was 33.9% 
(Fig. 2).

Safety
All related AEs were grade 1 or 2. Fatigue (44.4%),  
palmar-plantar erythrodysesthesia syndrome (44.4%) 
and cough (44.4%) were the most frequent AEs in the 
anlotinib group (Table 3). One participant was sus-
pended due to suspected but nonconfirmed intracranial 
hemorrhage. Two participants had a dose adjustment 
during the study. Their doses were adjusted to 10 mg 
due to fatigue and elevated thyroid-stimulating hor-
mone, respectively.

Discussion
This study (ALTER-L029) was a randomized, parallel- 
controlled, open-label, multicenter exploratory phase 
II clinical trial, but this trial was terminated early due 
to poor recruitment. Nevertheless, the evaluable data 
suggest that anlotinib alone has some efficacy and good 
safety in consolidation therapy after cCRT in patients 
with stage III unresectable NSCLC. The results need to 
be confirmed by a large-sample trial.

The study was terminated early due to poor recruit-
ment, which is the main reason for the early termina-
tion of randomized controlled trials [18,19]. Reasons for 
poor recruitment in this study were multiple. Although 

Table 2  Tumor response

Efficacy Anlotinib group (n = 9)

CR, n 0
PR, n 2
SD, n 6
PD, n 1
ORR, n (%) 2 (22.2%)
DCR, n (%) 8 (88.9%)

CR, complete remission; DCR, disease control rate; ORR, objective remission 
rate; PD, progressive disease; PR, partial remission; SD, stable disease.

Fig. 2

Progression-free survival (PFS) of patients in anlotinib group.
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cCRT is the first-line treatment for unresectable locally 
advanced NSCLC, patients who received cCRT may be 
in poor condition, and it is not easy to recruit patients 
who meet the enrollment criteria. The number of 
patients suitable and willing to receive cCRT was small 
[20]. Another important reason for enrollment difficul-
ties is that durvalumab, which was available in China 
in December 2019, was recommended by the guide-
lines as consolidation therapy for unresectable locally 
advanced NSCLC after cCRT, but the control group in 
this study was set to placebo. In addition, the COVID-
19 pandemic complicated healthcare in China. Many 
patients were reluctant to return to the hospital for the 
study purpose.

The purpose of consolidation therapy is to prevent dis-
ease progression. In the present study, the median PFS 
was 11.5 months, and the 12-month PFS rate of the 
anlotinib group was 33.9%. Without consolidation ther-
apy, the median survival time of stage III unresectable 
NSCLC is 14.6–17 months [3], and the median PFS was 
5.6–8.1 months [5,9]. Consolidation with chemotherapy 
after cCRT yielded a 12-month PFS rate of 27% using 

docetaxel-carboplatin [6], a median PFS of 10.0 months 
with pemetrexed-cisplatin [7], a median PFS of 7.6 
months with etoposide-cisplatin [7], a median PFS of 6.4 
months with vinorelbine and cisplatin [8] and a median 
PFS of 9.1 months with docetaxel and cisplatin [9]. 
Hence, consolidation with chemotherapy is not satisfied.

Immune checkpoint inhibitors are promising as consol-
idation therapy after cCRT. Indeed, the PACIFIC trial 
showed that durvalumab could achieve a 12-month PFS 
rate of 55.9% [5]. Another trial of durvalumab showed sim-
ilar results (12-month PFS rate of 65.9%) [21]. Anlotinib 
is effective and safe in patients with advanced NSCLC 
[22,23]. In the present study, anlotinib appears to achieve 
PFS rates similar to those achieved with durvalumab, 
but it needs to be confirmed in large-scale studies. Still, 
immune checkpoint inhibitors are expensive drugs with 
many contraindications, and their use were limited in 
China. Thus, as an antiangiogenic agent with a different 
mechanism of action to durvalumab, anlotinib might be a 
less expensive and more accessible option for the consoli-
dation therapy of unresectable locally advanced NSCLC.

cCRT regimens are generally highly toxic [3,5–10,24,25]. 
Therefore, the selection of consolidation therapy should 
consider whether the patient can tolerate it. In this 
study, all AEs due to anlotinib were grade I–II, and the 
anlotinib dose had to be reduced in two patients with-
out the need to stop it. In comparison, chemotherapy 
consolidation using docetaxel-carboplatin had a rate of 
grade ≥3 hematologic toxicity of 16% [6] or >5% [9], a 
rate of grade 3–4 treatment-emergent AEs of 61.4% or 
91.3% with pemetrexed-cisplatin or etoposide-cisplatin 
[7], and grade 3–4 neutropenia and leukopenia of 22.1% 
and 26.7% with vinorelbine and cisplatin [8]. High grade 
3–4 AE rates were also observed with durvalumab [5,21]. 
A better toxicity profile was observed with EGFR-TKI 
consolidation, with only grade 1–2 AEs reported [25,26]. 
Nevertheless, the present study showed that anlotinib is 
safe in patients with NSCLC, as supported by previous 
studies [11–16,22,23]. No new safety signals were found 
in this study.

This study had limitations. As discussed above, a major 
and critical limitation is poor recruitment and early ter-
mination, and no more reliable conclusions can be drawn 
from the results. In addition, the control group had a 
small number of patients, and none of the two patients 
could be included in the FAS or PPS. The efficacy and 
safety of anlotinib as consolidation therapy after cCRT 
for stage III NSCLC requires more studies.

Conclusion
In conclusion, the limited evaluable data suggest that 
anlotinib alone is effective and tolerable in consolidation 
therapy after cCRT in patients with stage III unresect-
able NSCLC. The results need to be confirmed by a 
large-sample trial.

Table 3  Treatment-emergent adverse event

Symptoms
Anlotinib 

group (n = 9)a
Control 

group (n = 1)

Fatigue 4
Palmar-plantar erythrodysesthesia syndrome 4
Cough 4
Toothache 3
Chest pain 3
Hoarseness 3
Diarrhea 3
Hypertriglyceridemia 3
Tinnitus 2
Anorexia 2
Pharyngolaryngeal pain 2
Abdominal pain 2
Proteinuria 2
Edema limbs 2
hypertension 1
Back pain 1
Paresthesia 1
Neck pain 1
Cholesterol high 1
Pneumothorax 1
Pulmonary bullae 1
Anemia 1
Leg cramps 1
Arthralgia (ankle) 1
Epistaxis 1
Low-density lipoprotein elevation 1
Cholecystitis 1
Hypothyroidism 1 1
Pain of skin 1
White blood cell decreased 1
Neutrophil count decreased 1
Headache 1
hyperglycemia 1
Urinary tract infection 1
Hypothyroid stimulating hormone decreased 1
hypoalbuminemia 1
Dyspnea 1
Arthralgia (shoulder joint) 1
myalgia 1

TEAE, treatment-emergent adverse event.
aNo ≥Grade 3 TEAEs were observed in the anlotinib group.
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