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Background: Anlotinib is a multi-target tyrosine kinase inhibitor (TKI) independently devel-
oped by China, which can inhibit tumor angiogenesis and tumor cell proliferation. The ALTER 
0303 study has suggested that anlotinib improved overall survival (OS) and progression-free 
survival (PFS) in the treatment of advanced non-small cell lung cancer (NSCLC). However, in 
the real world, the efficacy and safety of anlotinib is not clear. Although relevant retrospective 
studies have confirmed the efficacy and safety of anlotinib, the sample size is small. And the OS 
was not observed because of the follow-up time was short. Further studies are still essential to 
evaluate the efficacy and safety of anlotinib in patients with advanced NSCLC in real-world 
settings. Related studies have preliminarily shown that anlotinib combined with whole-brain 
radiotherapy (WBRT) can significantly prolong the survival of patients with brain metastases of 
NSCLC. This study also discusses the best treatment strategies of patients with brain metastases.
Methods: A retrospective study was conducted on 206 patients with advanced NSCLC who 
had treated with anlotinib. The primary endpoints were PFS and OS. The secondary end-
points were objective response rate (ORR), disease control rate (DCR) and safety. Kaplan– 
Meier survival curves were applied to evaluate the efficacy. Univariate analysis was per-
formed by Log rank testing. Cox regression analysis was utilized to evaluate the significance 
of potential risk factors obtained from the univariate analysis.
Results: The median PFS (mPFS) was 4.0 (95% CI: 3.607–4.393) months, univariate analysis 
revealed that patients with longer PFS included epidermal growth factor receptor (EGFR) 
mutation-negative, Eastern Cooperative Oncology Group performance status (ECOG PS) ≤1, 
no brain metastases, no liver metastases, no adrenal metastases, or ≤2 distant metastases. Cox 
regression analysis indicated that patients with EGFR-negative and ECOG PS ≤1 had longer 
PFS. The median OS (mOS) was 8(95% CI: 6.495–9.505) months. EGFR mutation-negative, 
previous thoracic radiation therapy, no brain metastases, or ≤2 distant metastases were indepen-
dent positive predictors of OS. The results of Cox regression indicated that the patients without 
previous thoracic radiation therapy (hazard ratio: 1.855; 95% CI: 1.162-2.960; p=0.010) had 
shortened OS. The objective response rate was 10.2%, and the disease control rate was 78.2%. 
The main treatment-related adverse events (AEs) were generally tolerated. All AEs observed 
during the trial were controlled after dose reduction or symptomatic treatments, and no death was 
found to be associated with anlotinib.
Conclusion: Anlotinib was well tolerated and effective in patients with advanced NSCLC. 
Patients with EGFR mutation-negative and ECOG PS ≤1 had longer PFS, and patients 
without previous thoracic radiation therapy (HR: 1.855, 95% CI 1.162–2.960; P = 0.010) 
had shorter OS. Further investigations are needed because of small sample.
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Introduction
According to the Global Cancer statistics 2020, lung can-
cer is the most common one and the leading cause of 
cancer deaths in the world.1 Due to the biological char-
acteristics and tumor heterogeneity of lung cancer, it is 
prone to recur and lead to distant metastases, ending up 
with poor prognosis. Majority of patients present with 
locally advanced or metastatic disease at time of diagno-
sis, and only a minority of these patients can be treated 
with surgery, and the 5-year OS rate of patients with 
advanced lung cancer is less than 17%.2 There are 
a variety of methods to control the lung cancer, such as 
systemic chemotherapy, local radiotherapy, targeted ther-
apy, immunotherapy and so on. Systemic chemotherapy is 
recommended as standard treatment in advanced 
NSCLC.3 However, how to choose therapeutic regimen 
in patients who failed second-line or third-line treatment is 
the current research focus. Tumor angiogenesis plays 
a central role in tumor growth and metastases, and is 
regulated by vascular endothelial growth factor receptor, 
platelet-derived growth factor, fibroblast growth factor 
and other vascular growth factors.4 Anlotinib (AL3818) 
is a newly developed oral small-molecule receptor tyro-
sine kinase (RTK) inhibitor that targets vascular endothe-
lial growth factor receptor (VEGFR), platelet-derived 
growth factor receptor (PDGFR), fibroblast growth factor 
receptor (FGFR) and stem cell growth factor receptor 
(c-Kit).5 Therefore, anlotinib can effectively inhibit both 
tumour angiogenesis and tumour cell proliferation.6 The 
ALTER 0303 trial confirmed that the overall survival of 
the patients treated with anlotinib is improved compared 
with placebo (9.6 months vs 6.3 months; P=0.002). And 
the mPFS of patients treated with anlotinib could reach 5.4 
months.7 Previous clinical studies have also demonstrated 
that anti-angiogenesis plus chemotherapy significantly 
prolongs PFS and OS compared to chemotherapy alone 
in patients with advanced non-squamous NSCLC.8,9 And 
many studies have already demonstrated that immunother-
apy could increase antiangiogenic effect and antiangio-
genic agents can also activate the immune system, thus 
concurrent application might exert a synergistic effect 
between immunotherapy and anti-angiogenesis.10 

However, in the real world, the efficacy and safety of 
anlotinib combined with chemotherapy or combined with 
immunotherapy need to be further explored. In the present 
study, we conducted a retrospective study to assess the 

efficacy and toxicity of anlotinib in advanced NSCLC in 
real-world practice.

Methods
Patient Characteristics
A total of 206 patients diagnosed with advanced NSCLC 
in The Affiliated Cancer Hospital of Nanchang University 
were analyzed retrospectively from June 2018 to 
December 2020. The characteristics of the patients were 
collected, including gender, age, pathological type, smok-
ing status, EGFR status, ECOG PS, number of treatment 
lines, clinical stage, brain metastases, liver metastases, 
bone metastases, adrenal metastases, pleural metastases, 
previous antivascular drug therapy, previous thoracic 
radiation therapy and number of distant metastases. This 
study was approved by the Ethics Committee of The 
Affiliated Cancer Hospital of Nanchang University.

Inclusion Criteria
The inclusion criteria for patients were the following: (I) 
Histological or cytological diagnosis of lung cancer 
according to histopathological criteria (World Health 
Organization, 2015). (II) All patients were confirmed to 
have advanced or recurrent stage IIIB/IV NSCLC accord-
ing to the TNM classification (version 7). (III) Disease 
progression after at least 1 line of chemotherapy and TKI 
therapy for all patients with driver alterations (EGFR 
mutation or ALK rearrangement) as well as disease pro-
gression after at least 2 lines of chemotherapy for all 
patients without driver alterations. (IV) All patients were 
confirmed recurrence or metastases identified in chest, 
abdominal or brain computed tomography (CT) scans 
and/or bone scans.

Exclusion Criteria
The exclusion criteria for patients were the following: (I) 
Malignant tumor patients with other serious diseases. (II) 
The patients received local therapy such as thoracic radia-
tion therapy or interventional therapy during the treatment 
of anlotinib. (III) Abnormal coagulation function or bleed-
ing tendency. (IV) Uncontrolled hypertension.

Therapeutic Methods
Anlotinib was given orally, once daily (12mg, 10mg, 8mg) 
on days 1–14 of a 21-day cycle. The initial drug dose of 
anlotinib was judged by the clinicians based on the 
patients’conditions. Patients with severe adverse events 
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can gradually reduce the dose from 12mg to 8 mg. If the 
diseased progressed or intolerance due to adverse events, 
treatment was discontinued.

Efficacy Evaluation
The efficacy of anlotinib was evaluated once every two 
cycles. Efficacy was evaluated by computed tomography 
(CT) and magnetic resonance imaging (MRI) according to 
Response Evaluation Criteria in Solid Tumors (RECIST, 
version 1.1). Objective tumor responses included complete 
response (CR), partial response (PR), stable disease (SD) 
and progressive disease (PD). The DCR was defined as the 
addition of objective response and stabilization rates (CR 
+PR+SD). The primary endpoint was PFS and OS. PFS 
was defined as the time from the beginning of anlotinib 
treatment to tumor progression or patient death. OS was 
defined as the time from the beginning of anlotinib treat-
ment to patient death. The secondary endpoint was ORR 
and DCR. The data cutoff was December 31, 2020.

Adverse Events
The adverse events were evaluated according to the 
Common Terminology Criteria for Adverse Events version 
4.0.

Statistical Methods
The data were analyzed by SPSS 23.0, the enumeration 
data are expressed as rate or constituent ratio, X2 test was 
used for comparison between groups. The PFS and OS 
between the groups was analyzed by Kaplan–Meier survi-
val curve. A P value <0.05 was considered statistically 
significant.

Results
Clinical Characteristics
A total of 206 patients with non-small cell lung cancer were 
treated, there were 142 males (68.9%) and 64 females 
(31.1%), ages ranged from 29 to 86 years old, with an 
average age of 60. The histologic subtypes were squamous 
cell carcinoma in 81 patients (39.3%) and adenocarcinoma in 
121 patients (58.7%). 135 patients had a history of smoking 
(65.5%) and 71 patients (34.5%) were never-smokers, 23 
patients (11.2%) had EGFR mutations, none had anaplastic 
lymphoma kinase (ALK) rearrangement. 89 patients (43.2%) 
had performance status (PS) of 0–1, 117 patients (56.8%) had 
PS of 2. All patients were treated with anlotinib, ninety-one 
patients (44.2%) received anlotinib as third-line therapy and 

100 patients (48.5%) as further-line treatment. 28 patients 
(13.6%) were pathologically staged as stage III, 178 patients 
(86.4%) were clinically staged as stage IV, 122 patients 
(59.2%) were treated with anlotinib alone, 84 patients 
(40.8%) received combined therapy with anlotinib. 36 
patients (17.5%) had previously received thoracic radiother-
apy, 170 patients (82.5%) had not received thoracic radio-
therapy. There were 104 patients (50.5%) who received 
antivascular drug therapy including bevacizumab, endostar, 
and apatinib. The baseline characteristics are shown in 
Table 1.

Clinical Efficacy
Kaplan–Meier survival analysis indicated that the mPFS 
of all patients was 4 (95% CI: 3.607–4.393) months. 
(Figure 1A). Univariate analysis revealed that the group 
of patients with longer PFS included EGFR-negative, 
ECOG PS≤1, no brain metastases, no liver metastases, 
no adrenal metastases, ≤2 distant metastases (Figure 1B– 
G). There were no significant correlations among gender 
(p=0.548), age (p=0.554), smoking history (p=0.572), 
pathological type (p=0.312), pathological stage 
(p=0.180), previous EGFR-TKI treatment (p=0.184), pre-
vious thoracic radiation therapy (p=0.453), previous anti-
angiogenic treatments (p=0.296), bone metastases 
(p=0.076), pleural metastases (p=0.457)(Table 2). Cox 
regression analysis demonstrated that EGFR mutation 
and ECOG PS could significantly affect the PFS of 
patients, patients with EGFR mutation-negative and 
ECOG PS ≤1 had longer PFS (Table 3). The mOS was 
8 (95% CI: 6.495–9.505) months. (Figure 2A), and uni-
variate analysis revealed that the following subgroups of 
patients had longer OS (P<0.05): EGFR mutation- 
negative, previous thoracic radiation therapy, without 
brain metastases, ≤2 distant metastases (Figure 2B–E). 
Sex, age, smoking history, pathology, ECOG PS, clinical 
stage, previous EGFR-TKI treatment, previous antiangio-
genic treatments, liver metastases, bone metastases, adre-
nal metastases, pleural metastases had no influence on OS 
(Table 4). The four significant factors were subsequently 
analyzed by Cox proportional hazards regression analysis. 
The results of Cox regression indicated that only the 
patients without previous thoracic radiation therapy 
(hazard ratio: 1.855; 95% CI: 1.162–2.960; P = 0.010) 
had shortened OS (Table 5). The ORR was 10.2%, and 
the DCR was 78.2%.
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Table 1 Baseline Characteristics of Patients

Characteristics Patients (n=206)(%)

Method of treatments Anlotinib alone 122(59.2)

Combined with chemotherapy 57(27.7)

Combined with immunotherapy 27(13.1)

Method of treatments Anlotinib alone 122(59.2)

Combined with chemotherapy or 

immunotherapy

84(40.8)

Gender Male 142(68.9)

Female 64(31.1)

Age (years) <60 91(44.2)

≥60 115(55.8)

Smoking status Yes 135(65.5)

No 71(34.5)

Pathological type Squamous cell carcinoma 81(39.3)

Adenocarcinoma 121(58.7)

Unknown 4(1.9)

EGFR status Wild type 38(18.4)

Mutant 23(11.2)

Unknown 145(70.4)

ECOG PS ≤1 89(43.2)

>1 117(56.8)

Number of treatment lines <3 15(7.3)

≥3 191(92.7)

Number of treatment lines ≤2 15(7.3)

3 91(44.2)

>3 100(48.5)

Clinical stage III 28(13.6)

IV 178(86.4)

Previous EGFR-TKI treatment Yes 49(23.8)

No 157(76.2)

Previous thoracic radiation 

therapy

Yes 36(17.5)

No 170(82.5)

Previous antivascular drug therapy Yes 104(50.5)

No 102(49.5)

(Continued)
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Safety
All patients completed the toxicity assessment. The inci-
dence of grade 3 toxicity was 33.5% (69/206). The com-
mon grade 3 adverse events were hand-foot syndrome 30 
(14.6%), hypertension 20 (9.7%) and hemoptysis 9 (4.4%). 
No grade 4 adverse events were observed in all patients. 
None of the patients stopped using anlotinib because of 
treatment-related adverse events. 35 patients needed dose 
reductions because of hypertension and hand-foot syn-
drome. The adverse events is listed in Table 6.

Discussion
Lung cancer is the most frequent cause of cancer-related 
deaths worldwide, non–small cell lung cancer (NSCLC) 
account for 80% to 85% of lung cancers, and majority of 
patients present with locally advanced or metastatic dis-
ease at time of diagnosis.11 Platinum-based systemic che-
motherapy is the standard treatment to control lung cancer. 
However, it is heterogeneity that results in the develop-
ment of drug resistance. Many patients have progressed 
after chemotherapy because of multiple drug resistance 
(MDR) of tumor cells.12 Furthermore, many patients can 
not tolerate the adverse reactions of chemotherapeutic 
drugs, resulting in poor treatment efficacy and poor prog-
nosis. With the rapid development of cancer treatment 
strategies, therapies for lung cancer are entering a new 
era of therapeutic strategies with targeted therapy and 

immunotherapy. Patients initially achieve some clinical 
benefits, followed by disease progression. Although the 
survival of patients with positive driving genes and posi-
tive PD-L1 has been greatly improved, after their applying 
targeted therapy for 10 to 18 months, most of them suffer 
from secondary gene mutations or abnormal signal path-
ways, which contribute to drug resistance.13,14 The 
patients with negative driving gene and low expression 
of PD-L1 have poor efficacy of targeted therapy and 
immunotherapy. In addition, targeted therapy and immu-
notherapy may bring serious side effects. Therefore there 
is an urgent need for a kind of drugs with efficacy and 
safety. At present, the commonly used treatment is anti- 
angiogenic drugs alone or in combination with other 
drugs. Anlotinib is a novel small molecule multi-target 
tyrosine kinase inhibitor, which can effectively inhibit 
tumor angiogenesis and promote tumor vascular normal-
ization. In the real world, the clinical efficacy and safety of 
anlotinib remains uncertain. The results of this study show 
that anlotinib is effective in patients with advanced 
NSCLC and the adverse effects can be tolerated.

The ALTER 0302 trail is a Phase II clinical study, have 
demonstrated the efficacy and safety of anlotinib for the 
first time.15 In the ALTER 0303 Phase III trail, anlotinib 
as third-line and further therapy is well tolerated and 
offers significantly improved PFS (5.4 months vs 1.4 
months, P<0.001) and OS (9.6 months vs 6.3 months, 

Table 1 (Continued). 

Characteristics Patients (n=206)(%)

Brain metastases Yes 47(22.8)

No 159(77.2)

Liver metastases Yes 41(19.9)

No 165(80.1)

Bone metastases Yes 88(42.7)

No 118(57.3)

Adrenal metastases Yes 15(7.3)

No 191(92.7)

Pleural metastases Yes 38(18.4)

No 168(81.6)

Number of distant metastases ≤2 177(85.9)

>2 29(14.1)
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Figure 1 Efficacy results after the treatment of anlotinib. Progression-free survival of: (A) all 206 patients; (B) stratified by EGFR status; (C) stratified by ECOG PS; (D) 
stratified by brain metastases; (E) stratified by liver metastases; (F) stratified by adrenal metastases metastases; (G) stratified by number of distant metastases. 
Abbreviation: CI, confidence interval.
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Table 2 Univariate Analysis of PFS

Variable mPFS 
(Months)

X2 P

Method of treatment Anlotinib alone 4 0.441 0.802

Combined with chemotherapy 4

Combined with immunotherapy 4

Method of treatment Anlotinib alone 4 0.423 0.515

Combined with chemotherapy or 

immunotherapy

4

Gender Male 4 0.361 0.548

Female 4

Age (years) <60 4 0.349 0.554

≥60 4

Smoking status Yes 4 0.320 0.572

No 3.5

Pathological type Squamous cell carcinoma 4 2.326 0.312

Adenocarcinoma 3.5

Unknown 6

EGFR status Wild type 4 8.562 0.014

Mutant 2.5

Unknown 4

ECOG PS ≤1 4 6.946 0.008

>1 3

Number of treatment lines <3 3.5 0.102 0.750

≥3 4

Number of treatment lines ≤2 3.5 0.304 0.859

3 4

>3 4

Clinical stage III 4 1.796 0.180

IV 3.5

Previous EGFR-TKI treatment Yes 3 1.766 0.184

No 4

Previous thoracic radiation 

therapy

Yes 4 0.564 0.453

No 4

Previous antivascular drug therapy Yes 4 1.091 0.296

No 3.3

(Continued)
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P<0.002) compared with placebo among Chinese 
patients.7 This study included 206 patients with advanced 
non-small cell lung cancer. The primary endpoints were 
PFS and OS, secondary endpoints were ORR, DCR and 
adverse events. The results showed that the mPFS of 

advanced NSCLC patients was 4 (95% CI: 3.607–4.393) 
months, and the mOS was 8 (95% CI: 6.495–9.505) 
months, the ORR was 10.2% and the DCR was 78.2%. 
The results of this study show that the mOS and mPFS of 
patients are worse than those of previous studies.7,15 The 
explanations considered here were as follows. The first is 
the difference in ECOG PS. Previous studies have shown 
that ECOG PS is an important factor for predicting the 
prognosis of patients with NSCLC.16 There were more 
patients with PS score > 1 included in our study. 
The second is the clinical stage of patients. Clinical 
stage is an important factor affecting the survival of 
patients, and the proportion of patients with IV stage 
included in this study is up to 86%.

A study suggested that patients with EGFR-positive 
were more sensitive to antiangiogenic drugs.17 The results 
of ALTER 0303 trail showed that EGFR mutations did not 
affect mPFS and mOS. In our study, the PFS of EGFR- 
positive patients appeared worse than that for EGFR- 
positive patients. There are probably many reasons for 
this result. First of all, the proportion of EGFR-positive 
patients in this study is small, and there are only 23 EGFR- 
positive patients in our study. It was inadequate to draw 
conclusions in terms of the efficacy of anlotinib. And most 
of EGFR-positive patients are complicated with brain 
metastases (69%) or liver metastases (43%), resulting in 

Table 2 (Continued). 

Variable mPFS 
(Months)

X2 P

Brain metastases Yes 2.5 13.228 0.000

No 4

Liver metastases Yes 3 4.529 0.033

No 4

Bone metastases Yes 3.3 3.158 0.076

No 4

Adrenal metastases Yes 2.5 4.793 0.029

No 4

Pleural metastases Yes 3 0.552 0.457

No 4

Number of distant metastases ≤2 4 16.362 0.000

>2 2

Table 3 Cox Regression of PFS

Factor P HR 95% CI

EGFR status Wild type 1

Mutant 0.010 2.026 1.182–3.472

Unknown 0.287 1.220 0.846–1.759

ECOG PS ≤1 1

>1 0.023 1.394 1.048–1.855

Brain metastases No 1

Yes 0.070 1.434 0.971–2.117

Liver metastases No 1

Yes 0.222 1.264 0.868–1.840

Adrenal metastases No 1

Yes 0.235 1.413 0.799–2.498

Number of distant 

metastases

≤2 1

>2 0.261 1.354 0.799–2.295
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poor OS. Secondly, further analysis of the baseline char-
acteristics of patients showed that the EGFR positive 
patients whose KPS score was low and they are all older 
than that with EGFR positive patients. And 15 (7.3%) 

patients were adjusted to 8 mg because they could not 
tolerate the toxicity of anlotinib, which may cause the 
OS and PFS of patients to be worse than those of EGFR 
negative patients. Thirdly, Zhao et al found that EGFR 

Figure 2 Efficacy results after the treatment of anlotinib. Overall survival of: (A) all 206 patients; (B) stratified by EGFR status; (C) stratified by previous thoracic radiation 
therapy; (D) stratified by brain metastases; (E) stratified by number of distant metastases. 
Abbreviation: CI, confidence interval.
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Table 4 Univariate Analysis of OS

Variable mOS (Months) X2 P

Method of treatment Anlotinib alone 7 1.500 0.472

Combined with chemotherapy 11

Combined with immunotherapy 10

Method of treatment Anlotinib alone 7 1.235 0.266

Combined with chemotherapy or immunotherapy 11

Gender Male 8 0.145 0.703

Female 9

Age (years) <60 9 0.392 0.531

≥60 8

Smoking status Yes 8 0.778 0.378

No 9

Pathological type Squamous cell carcinoma 8 2.218 0.330

Adenocarcinoma 8

Unknown 10

EGFR status Wild type 9 6.226 0.04

Mutant 5

Unknown 9

ECOG PS ≤1 10 1.026 0.311

>1 7

Number of treatment lines <3 11 0.226 0.634

≥3 8

Number of treatment lines ≤2 11 0.302 0.860

3 9

>3 8

Clinical stage III 13.5 2.594 0.107

IV 7

Previous EGFR-TKI treatment Yes 7 0.123 0.726

No 9

Previous thoracic radiation therapy Yes 16 6.854 0.009

No 7

Previous antivascular drug therapy Yes 8 1.701 0.192

No 8

Brain metastases Yes 6 6.631 0.01

No 10

(Continued)
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wild-type is resistant to radiation, while EGFR mutant is 
more sensitive to radiation.18 Related studies have proved 
that the use of upfront radiotherapy can improve OS and 
intracranial PFS (iPFS) in EGFR positive patients with 
brain metastases.19 Because of the side effects of whole 
brain radiotherapy on neurocognitive function, most 
patients with EGFR mutations in this study were treated 
with EGFR-TKIs previously. After first-line or second-line 
treatment, salvage craniocerebral radiotherapy is consid-
ered only when the intracranial lesions progressed or 
accompanied with severe brain metastases symptoms, 
which may lead to the shortening of OS in EGFR positive 

patients in this study. Finally, the methods used for detec-
tion of EGFR mutations may affect the results. As we all 
know, liquid biopsy technique is not sensitive to biopsy 
tissue. In our study, most of patients performed liquid 
biopsy rather than using biopsy tissue, which may affect 
the accuracy of the final results. In addition, the proportion 
of EGFR status unknown patients in this study was up to 
70.4%, and many of their EGFR status may be EGFR 
positive. All of the above reasons may affect the OS and 
PFS of patients.

Previous studies have shown that liver and brain metas-
tases may be adverse prognostic factors for patients with 
lung cancer.20,21 Univariate analysis also showed that 
brain metastases and liver metastases were latent risk 
factors affecting the survival of patients with lung cancer. 
A retrospective study showed that ECOG PS score, smok-
ing history and age were predictors of treatment efficacy 
of anlotinib.16 This retrospective study also identified 
a poor PS as independent negative predictors of OS, 
smoking history and age did not significantly influence 
mOS. IMpower150 trail have shown that immunotherapy 
combined with chemotherapy and antivascular therapy is 
more effective than chemotherapy combined with bevaci-
zumab in patients with advanced non-squamous cell 
NSCLC.22 Beyond and Revel have also shown that the 
combination of antiangiogenic drugs and chemotherapy 
can significantly prolong PFS and OS in patients with 
advanced NSCLC compared with chemotherapy alone.8,9 

At present, some studies have shown that anti-angiogenic 

Table 4 (Continued). 

Variable mOS (Months) X2 P

Liver metastases Yes 6 2.614 0.106

No 10

Bone metastases Yes 7 1.365 0.243

No 9

Adrenal metastases Yes 5 1.464 0.226

No 9

Pleural metastases Yes 7 1.072 0.301

No 9

Number of distant metastases ≤2 9 5.515 0.019

>2 5

Table 5 Cox Regression of OS

Factor P HR 95% CI

EGFR status Wild 
type

1

Mutant 0.204 1.449 0.818–2.566

Unknown 0.512 0.875 0.587–1.304

Previous thoracic 

radiation therapy

Yes 1

No 0.010 1.855 1.162–2.960

Brain metastases No 1

Yes 0.128 1.434 0.902–2.280

Number of distant 

metastases

≤2 1

>2 0.690 1.119 0.643–1.948
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drugs can activate the immune system and overcome 
resistance to immunotherapy, as well as play 
a synergistic anti-tumor effect with immunotherapy.23 

Impower 150 study significantly prolonged OS in patients 
with liver metastases and EGFR/ALK gene mutation, 
which provided a new choice for first-line treatment of 
advanced non-squamous NSCLC.22 The JVDF study is 
a Phase I clinical study that evaluated the efficacy and 
safety of ramucirumab combined with pembrolizumab 
with previously treated advanced NSCLC.24 The results 
showed a manageable safety profile, the ORR was 42.3%, 
DCR was 84.6%, and the mPFS was 9.3 months. The 
study also showed that immune treatment combined with 
anti-angiogenesis therapy was more effective in patients 
with high expression of PD-L1. In our study, no significant 
difference was seen in PFS between patients treated with 
anlotinib alone and those treated with combination ther-
apy, but the mOS of patients in combined treatment group 
was 11 months, while patients treated with anlotinib alone 
was only 7 months. The mOS of patients treated with 
combination therapy was significantly prolonged, although 
there is no difference in statistics, we believe that anlotinib 
combined with immunotherapy or chemotherapy may also 
be an option for the patients with advanced NSCLC. The 
small sample size could account for the failure of 

statistical significance, only 27 patients were included in 
the combination immunotherapy group and 57 patients in 
the combination chemotherapy group. The efficacy of 
anlotinib combined with chemotherapy and immunother-
apy in the future is worthy of further discussion. In addi-
tion, previous thoracic radiation therapy was also an 
important independent prognostic factor in this study. 
Univariate and multivariate analysis show that when the 
patients had previous thoracic radiation therapy, the mOS 
of patients was 16 months, which was much longer than 
that of patients without previous thoracic radiation therapy 
(7 months), the difference is statistically significant 
(P<0.009). However, previous studies did not draw 
a significant conclusion.25 Previous studies have shown 
that brain metastases is an important factor affecting the 
poor prognosis of patients with lung cancer.21 In 
a retrospective study, 2 patients who received underwent 
local radiotherapy during the treatment of anlotinib had 
a positive intracranial response.26 In our study, 37 patients 
with brain metastases were further analyzed, and the con-
clusions were as follows: the mOS of all patients with 
brain metastases was 7 months, of which the mOS of 
patients treated with anlotinib alone was 7 months, and 
that of patients with combined chemotherapy or immu-
notherapy was 10 months, the difference is statistically 
significant (P=0.002). It is suggested that the efficacy of 
combined treatment of patients with brain metastases is 
better. The results of the II phase clinical study of anlotinib 
combined with WBRT in the treatment of advanced non- 
small cell lung cancer patients with brain metastases were 
reported at the annual meeting of the European Society for 
Medical Oncology 2020.27 The intracranial ORR and DCR 
were 60% and 90% respectively, the iPFS was 87.5% at 6 
months, and the median extracranial PFS was 8.7 months, 
and the adverse reactions were controllable, suggesting 
that anlotinib combined with WBRT provides a new treat-
ment option for patients with multiple brain metastases in 
NSCLC. However, the sample size of patients in this study 
was small, and a total of 20 patients were included in this 
study. In our study, there were 47 patients with brain 
metastases, of which 11 patients received simultaneous 
craniocerebral radiotherapy. The results showed that local 
craniocerebral radiotherapy or whole brain radiotherapy 
could prolong the mOS of patients with NSCLC (5 months 
VS 7 months, P=0.001). Although the sample size was 
small, the results showed that patients with NSCLC com-
plicated with brain metastases might obtain additional 

Table 6 Treatment-Related Adverse Events

Adverse Events Grade 1–2 Grade 3 Total

Fatigue 92(44.6%) 0 92(44.6%)

Hypertension 87(42.2%) 20(9.7%) 107(51.9%)

Hand-foot syndrome 83(40.3%) 30(14.6%) 113(54.9%)

Anorexia 60(29.1%) 0 60(29.1%)

Hemoptysis 46(22.3%) 9(4.4%) 55(26.7%)

Rash 36(17.5%) 3(1.5%) 60(18.9%)

Oral mucositis 30(14.6%) 2(1.0%) 32(15.5%)

Hoarseness 23(11.2%) 0 23(11.2%)

Bone marrow suppression 15(7.3%) 2(1.0%) 17(8.3%)

Pneumonia 6(2.9%) 2(1.0%) 8(3.9%)

Diarrhea 6(2.9%) 1(0.5%) 7(3.4%)

Pruritus/Proteinuria 5(2.4%) 0 5(2.4%)

Liver dysfunction 4(1.9%) 0 4(1.9%)

TSH elevation 4(1.9%) 0 4(1.9%)
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survival benefits during local craniocerebral radiotherapy 
or whole brain radiotherapy with anlotinib.

Anlotinib is a novel small molecule multi-target tyro-
sine kinase inhibitor, and the most common adverse reac-
tion during treatment is hypertension and hand-foot 
syndrome.6 The common adverse events in our study 
were fatigue, followed by hand-foot syndrome and hyper-
tension. The common grade 3 AEs were hand and foot 
syndrome and hypertension. The incidence of hemoptysis 
was 46 (22.3%) and grade 3 was 9 (4.4%). The incidence 
of hemoptysis is higher than that of previous studies, 
which may be due to the fact that the proportion of 
patients with squamous cell carcinoma is 39.3%. No 
patient suffered from grade 4 side effects. No death related 
to the treatment of anlotinib. The serious grade 3 AEs 
were manageable with supportive treatment or with dose 
reduction.

The limitations of this study are as follows: first, this 
study is a single-center retrospective study. The sample 
size is small, so the results might be baised and need the 
support of prospective clinical studies with large sample 
size. Secondly, EGFR status was unknown in 70% of the 
total population, so it is impossible to determine the effi-
cacy of mutation state on the curative effect. Then, quality 
of life was not evaluated in detail. Finally, we did not pay 
attention to the treatment after anlotinib resistance, which 
may affect the OS of patients.

Conclusion
In conclusion, we elucidated the efficacy and safety of 
anlotinib in a real-world setting. Anlotinib is effective in 
the treatment of advanced NSCLC, which can bring longer 
survival benefits for the patients whose ECOG PS is 0–1 
and patients who have previously received thoracic radio-
therapy. Patients with brain metastases may get additional 
survival benefits during treatment with anlotinib combined 
with craniocerebral radiotherapy. Anlotinib combined with 
chemotherapy or immunotherapy is effective and the toxi-
city is tolerable. Further studies are needed to demonstrate 
the efficacy and safety of anlotinib combined with WBRT.

Ethics Approval and Informed 
Consent
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conformed to the provisions of the Declaration of 
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tected their privacy and personal information, the study is 
exempted from informed consent.
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