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Background: Non-small cell lung cancer (NSCLC) is the most common type of lung cancer and its 
incidence seriously affects human health. The purpose of this study was to evaluate the efficacy and safety of 
anlotinib in patients with advanced NSCLC.
Methods: A retrospective study was conducted on 150 patients with advanced NSCLC who were treated 
with anlotinib and discontinued treatment after disease progression or intolerance due to adverse events. 
Progression-free survival (PFS) of advanced NSCLC patients served as an endpoint. Kaplan-Meier survival 
curves were applied to evaluate the short-term efficacy of anlotinib treatment in advanced NSCLC patients.
Results: The median PFS of the whole 150-patient cohort was 5.0 months in (95% CI: 4.00–5.95),  
5.0 months (95% CI: 3.0–6.00) in 90 patients with adenocarcinoma, and 4.5 months (95% CI: 4.00–7.00) 
in 60 patients with squamous cell carcinoma (P=0.676). The PFS was 6.5 months (95% CI: 4.00–8.80) and 
4.5 months (95% CI: 4.00–5.60) in the first-/second-line and ≥ third-line patients, respectively (P=0.315). 
Following the Eastern Cooperative Oncology Group performance status (ECOG PS) score, the median PFS 
of 95 patients with a PS score 0–1 was 5.5 months (95% CI: 4.50–6.50), and the median PFS of 55 patients 
with a PS score ntswas 4.0 months (95% CI: 3.00–5.00) (P=0.221). For the 49 patients in the combination 
group the median PFS was 7.0 months (95% CI: 4.00–9.00), while that of the 101 patients in the anlotinib-
alone group was 4.0 months in (95% CI: 2.80–5.50) (P=0.010). In a separate analysis of the combination 
group, the median PFS of anlotinib combined with chemotherapy, epidermal growth factor receptor-tyrosine 
kinase inhibitor (EGFR-TKI), and immunotherapy was 5.5 months (95% CI: 4.00–9.00), 12.0 months (95% 
CI: 6.00–12.00), and 6.5 months (95% CI: 4.00–9.80), respectively (P=0.036).
Conclusions: Anlotinib exhibits good tolerance and performance in prolonging the PFS of patients and 
has considerable potential as a treatment for advanced NSCLC.
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Introduction

The incidence and mortality of lung cancer rank first across 
the world (1,2), with the relevant data indicating that non-
small cell lung cancer (NSCLC) accounts for approximately 
80–85% of lung cancer cases (3). Most cases of NSCLC are 
diagnosed at locally advanced or advanced stages, and thus 
only a minority of patients can be treated with surgery (4).  
Currently, medical treatments including chemotherapy, 
targeted therapy, and immunotherapy are still important 
means for locally advanced or advanced NSCLC. In recent 
years, driver gene-based molecular targeted precision 
therapy has revolutionized the treatment paradigm for 
patients with advanced NSCLC, and new anti-tumor 
drugs are continually being developed (5-8). Anlotinib, a 
novel small molecule multi-target tyrosine kinase inhibitor 
(TKI) that was independently developed in China, can 
effectively inhibit vascular endothelial growth factor 
receptor (VEGFR), platelet-derived growth factor receptor 
(PDGFR), fibroblast growth factor receptor (FGFR), and 
stem cell growth factor receptor (c-Kit). It has demonstrated 
anti-tumor angiogenesis and tumor cell growth inhibition 
activity with good safety (9). Based on the ALTER 0303 
trial, the China Food and Drug Administration (CFDA) 
has approved anlotinib for third-line-and-beyond treatment 
of advanced NSCLC (10). However, currently, there are 
limited data from clinical studies of anlotinib in advanced 
NSCLC cases. In this study, we thus retrospectively 
collected 150 patients with advanced NSCLC diagnosed 
in our hospital as the study subjects to evaluate the short-
term efficacy and safety of anlotinib in treating advanced 
NSCLC.

We present the following article in accordance with the 
STROBE reporting checklist (available at http://dx.doi.
org/10.21037/jtd-20-2855).

Methods

General data

A total of 150 patients diagnosed with advanced NSCLC 
in Jiangsu Cancer Hospital were selected from June 2018 
to August 2019. The general data of the patients were 
collected, including age, gender, age, pathological type, 
number of treatment lines, clinical stage, and Eastern 
Cooperative Oncology Group performance status (ECOG 
PS). The study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013). This study 

was approved by the Ethics Committee of Jiangsu Cancer 
Hospital, and all patients had signed informed consent.

Inclusion criteria

The inclusion criteria for patients were the following: (I) 
age ≥18 years; and (II) advanced NSCLC, according to the 
American Joint Committee on Cancer Staging Manual, 8th 
edition staging, as divided into IIIB, IIIC, or IV.

Exclusion criteria

The exclusion criteria for patients were the following: 
(I) central lung squamous cell carcinoma, (II) history 
of hemoptysis, (III) abnormal coagulation function or 
bleeding tendency, (IV) uncontrolled hypertension, (V) 
thrombolysis or under an anticoagulant drug regime, or (VI) 
contraindication to drug treatment.

Therapeutic approaches

All NSCLC patients were treated with anlotinib (Fucovir, 
Chia Tai Tianqing Pharmaceutical Group, Sinopharm; 
batch no: H20180004), 12 mg/d orally for 2 weeks, followed 
by a 1-week break, repeated every 3 weeks. If the disease 
could be controlled and the adverse events were tolerable, 
the patient continued to take the drug; if the patient 
presented with adverse events ≥ grade III, the dose of the 
drug was reduced; if the diseased progressed or intolerance 
due to adverse events emerged, the drug treatment was 
discontinued.

Efficacy evaluation

Efficacy was evaluated by computed tomography (CT) 
and magnetic resonance imaging (MRI) under Response 
Evaluation Criteria in Solid Tumors (RECIST, version 1.1) 
every 2 cycles after medication or when clinical symptoms 
worsened. The primary endpoint was progression-free 
survival (PFS), or the period from the start of anlotinib 
administration to tumor progression or death.

Adverse events

The safety of Anlotinib treatment was assessed using the 
Common Terminology Criteria for Adverse Events (CTCAE, 
version 4.0).
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Statistical methods

SPSS 22.0 software was used for statistical analysis, and 
enumeration data are expressed as rate or constituent ratio. 
The PFS between the groups was analyzed using Kaplan-
Meier survival curve. A P value <0.05 was considered 
statistically significant.

Results

Patients enrolled and clinical characteristics

Between June 2018 and August 2019, a total of 150 patients 
with advanced NSCLC were included, 94 of whom (62.7%) 
were male and 56 of whom (37.3%) were female. Demographic 
and clinical characteristics of patients were collected, including 
gender, age, pathological type, number of treatment lines, 
clinical stage, and ECOG PS score (Table 1).

Short-term efficacy

Kaplan-Meier survival analysis indicated that the median 
PFS of the 150 patients with advanced NSCLC treated 
with anlotinib was 5.0 months (95% CI: 4.00–5.95), which 
was slightly lower than the 5.37 months reported in the 
ALTER0303 study (Figure 1A). According to pathology 
type, the PFS for the 90 patients with adenocarcinoma 
was 5.0 months (95% CI: 3.00–6.00) and 4.5 months for 
the 60 patients with squamous cell carcinoma (95% CI: 
4.00–7.00) (P=0.676) (Figure 1B). PFS was 6.5 months in 
first- and second-line patients (95% CI: 4.00–8.80), and 
4.5 months for third-line-or-beyond (95% CI: 4.00–5.60) 
(P=0.315) (Figure 1C). For ECOG PS scoring, 95 patients 
with a PS score of 0–1 had a PFS of 5.5 months (95% CI: 
4.50–6.50), and 55 patients with a PS score ≥2 had a PFS 
of 4.0 months (95% CI: 3.00–5.00) (P=0.221) (Figure 1D).  
The median PFS of  49 patients  in the combined 
treatment group [combined chemotherapy, combined 
immunosuppressive agent, combined epidermal growth 
factor receptor-tyrosine kinase inhibitor (EGFR-TKI)] 
was 7.0 months (95% CI: 4.0–9.00), While the median 
PFS of 101 patients taking Anlotinib alone was 4.0 months 
(95% CI: 2.80–5.50) (P=0.010) (Figure 1E). In a separate 
analysis of the combination arm, the PFS was 5.5 months 
in the chemotherapy combined treatment group (95% CI:  
4.00–9.00), 12.0 months in the combined EGFR-TKI group 
(95% CI: 6.00–12.00), and 6.5 months in the combined 
immunization group (95% CI: 4.00–9.80) (P=0.036) (Figure 1F).

Safety

The adverse events which occurred in the 150 patients with 
advanced NSCLC treated with anlotinib were asthenia 
(18.0%), anorexia symptoms (6.67%), diarrhea (4.67%), 
oropharyngeal pain (10.0%), oral mucositis (8.0%), 
vomiting (2.0%), hemoptysis (2.0%), hoarseness (10.7%), 
hypertension (50.7%), hand-foot-skin reaction (16.0%), 
proteinuria (8.0%), and unknown events (5.3%) (Table 2).

Discussion

The treatment of NSCLC is a major challenge in modern 
medicine. At present, the drug treatment for patients 
with advanced NSCLC mainly includes chemotherapy, 
immunotherapy, and targeted therapy. The toxicity and 

Table 1 General data of advanced NSCLC patients

General data Patients (n=150) (%)

Sex

M 94 (62.7)

F 56 (37.3)

Age (years)

≤65 97 (64.6)

>65 53 (43.3)

Pathological type

Adenocarcinoma 90 (60.0)

Squamous cell carcinoma 60 (40.0)

Number of treatment lines

<3 25 (16.7)

≥3 125 (83.3)

Clinical phase

IIIB/IIIC 18 (12.0)

IV 132 (88.0)

ECOG PS

0–1 95 (63.3)

≥2 55 (36.7)

NSCLC, non-small cell lung cancer; ECOG PS, Eastern 
Cooperative Oncology Group Performance Status.
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adverse events of chemotherapy for advanced NSCLC 
have limited its clinical application, but the emergence 
of targeted drug therapy has provided the possibility to 
prolong the survival time of patients. In recent years, the 
clinical study of anlotinib in the treatment of NSCLC 
has become an intensely researched subject (11-15). 
Anlotinib, as a novel small-molecule TKI, has multiple 
targets of action, which can effectively inhibit tyrosine 

kinase activity, block EGFR-mediated tumor cell signaling, 
suppress angiogenesis, and inhibit tumor cell growth, thus 
promoting tumor cell apoptosis (16). Studies have revealed 
an advantage of anlotinib against tumors, whose inactivation 
effect for fibroblast growth factor receptor 1 (FGFR1), 
FGFR2, FGFR3, and FGFR4 is significantly better than 
that of sorafenib (9). Anlotinib has also shown the ability 
to constrain VEGFR2 at an approximate magnitude 20- 
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Figure 1 Efficacy observation after administration of anlotinib.
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and 500-fold higher than that of sunitinib and sorafenib, 
respectively (17,18), and can effectively block c-Kit–related 
signaling pathways by inhibiting phosphorylation of kinases, 
such as ERK and protein kinase B (Akt) (18). It has been 
clinically found that the action concentration of anlotinib 
is low, but this can be solved by using a once-daily oral 
administration that can be easily performed, is safe, and can 
increase patient tolerance (19). In this study, 150 patients 
with advanced NSCLC were treated with anlotinib, and 
the efficacy and safety of the treatment were assessed, with 
the primary observation endpoint being PFS. The results 
showed that anlotinib had a marked effect on the clinical 
treatment of advanced NSCLC and could effectively 
prolong the PFS of patients, with good tolerability and 
safety.

Furthermore, the PFS of the 150 patients with advanced 
NSCLC treated with anlotinib was 5.0 months, which 
was slightly lower than the 5.37 months reported in the 
ALTER0303 study. This discrepancy may be related to the 

small sample size, low ECOG PS score in some patients, 
or the more than three lines of treatment involved. The 
results of subgroup analysis showed that PFS were not 
significantly different across patients with adenocarcinoma 
and squamous cell carcinoma, indicating that the efficacy 
of anlotinib in improving PFS was similar in patients with 
adenocarcinoma and squamous cell carcinoma. There 
was no statistically significant difference in PFS after oral 
anlotinib treatment between first-, second-, and third-line-
and-beyond patients with advanced NSCLC, but first- and 
second-line treatment tended to prolong PFS in patients. 
According to ECOG PS score, PFS was 5.5 months for the 
95 patients with a PS scored 0–1 and 4.0 months for the 55 
patients with a PS score ≥2, with no significant difference. 

We also compared the efficacy of anlotinib and anlotinib 
combined with other drugs in the treatment of advanced 
NSCLC, and the results were statistically different. The 
median PFS of 101 patients treated with Anlotinib alone was 
4.0 months, and the median PFS of 49 patients treated with 
Anlotinib was 7.0 months, indicating that the combined use 
of Anlotinib is more effective. The PFS of the EGFR-TKI 
combination group, combination chemotherapy group, 
and combination immunization group were 12.0, 5.5, and  
6.5 months, respectively, suggesting that the combination of 
anlotinib and EGFR-TKI can significantly prolong the PFS 
of patients with advanced NSCLC, and can be expected to 
be widely used in clinical practice.

The main adverse events in this study were fatigue, 
anorexia symptoms, diarrhea, oropharyngeal pain, oral 
mucositis, vomiting, hemoptysis, hoarseness, hypertension, 
hand-foot-skin reactions, and proteinuria, whose incidences 
were 18.0%, 6.67%, 4.67%, 10.0%, 8.0%, 2.0%, 2.0%, 
10.7%, 50.7%, 16.0%, and 8.0%, respectively. It was 
observed that most adverse events were mild and could be 
relieved by symptomatic treatment or adjustment of the 
administered dose.

In summary, anlotinib demonstrated a marked effect on 
the clinical treatment of advanced NSCLC patients; it could 
effectively prolong the PFS of patients, was well tolerated 
and safe, and may provide a new treatment option for 
patients with advanced NSCLC. Due to the small sample 
size of this study, future large-sample, prospective clinical 
trial studies are needed to further evaluate the efficacy and 
safety of anlotinib in treating advanced NSCLC.
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Adverse events Patients, n (%)
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Skin system
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Proteinuria 12 (8.0)

Unknown 8 (5.3)

NSCLC, non-small cell lung cancer.
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