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Purpose: This study was designed to assess the clinical efficacy and safety of anlotinib with 
immunotherapy in advanced non-small cell lung cancer as third-line therapy.
Patients and Methods: A total of 101 patients with advanced non-small cell lung cancer 
who were treated with anlotinib combined with immunotherapy were evaluated for progres-
sion-free survival, objective response rate, and disease control rate. Univariate and multi-
variate analyses were performed to determine the prognostic factors. The main adverse 
events were evaluated as per the Common Terminology Criteria for Adverse Events version 
5.0.
Results: Nineteen patients had partial response (18.8%), 61 had stable disease (60.4%), 31 
had progressive disease (20.8%), and no patients achieved complete response (0%). The 
objective response rate was 18.8%, and the disease control rate was 79.2%. In all patients, 
the median progression-free survival was 6.7 months (95% confidence interval 6.13–7.24 
months). In Cox regression analysis, the Eastern Cooperative Oncology Group performance 
status score, smoking history and age were predictive indicators for anlotinib treatment 
efficacy. Treatment-related adverse events were tolerated.
Conclusion: This study demonstrated and confirmed the clinical effectiveness of anlotinib 
combined with immunotherapy in advanced non-small cell lung cancer as third-line therapy.
Keywords: non-small cell lung cancer, anlotinib, immunotherapy, safety, efficacy

Introduction
Lung cancer is still the most significant worldwide health problem with the highest 
morbidity and mortality rates in both men and women, and the incidence is still 
increasing.1 Chemotherapy has always been the most important treatment for advanced 
non-small cell lung cancer (NSCLC).2 However, there is no standard third-line treat-
ment before the clinical application of anlotinib.3 Anlotinib is a newly developed oral 
small-molecule receptor tyrosine kinase (RTK) inhibitor that targets vascular endothe-
lial growth factor receptor VEGFR1, VEGFR2/KDR, VEGFR3, c-Kit, PDGFR-α, and 
fibroblast growth factor receptors (FGFR1, FGFR2, and FGFR3).4 Furthermore, anlo-
tinib can inhibit both tumour angiogenesis and tumour cell proliferation. The ALTER 
03035 trial was a multicentre, double-blind, Phase 3 randomized clinical trial designed 
to evaluate the efficacy and safety of anlotinib in patients with advanced NSCLC and to 
investigate the efficacy of anlotinib in patients with advanced NSCLC that progressed 
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after second- or later-line treatment. The results showed that 
the median PFS of patients treated with anlotinib could reach 
5.4 months, which was better than the results of other third- 
line treatment schemes. Therefore, on May 8, 2018, the 
China National Medical Products Administration (NMPA) 
approved anlotinib for the treatment of patients with 
advanced NSCLC who have progressed after prior treatment 
with second- or later-line systemic chemotherapy.6 

Moreover, the emergence of immune checkpoint inhibitors 
in recent years has provided another antitumour treatment 
method: programmed cell death protein 1 (PD-1) and pro-
grammed death-ligand 1 (PD-L1) are the most widely used 
immune checkpoint targets, together with other immune 
checkpoints, such as cytotoxic T-lymphocyte-associated pro-
tein 4, T cell immunoglobulin and mucin domain-containing 
protein 3, lymphocyte-activation gene 3, and T cell immu-
noreceptor with Ig and immunoreceptor tyrosine-based inhi-
bitory motif (ITIM) domains. Furthermore, National 
Comprehensive Cancer Network (NCCN) data have shown 
that nivolumab can be used as second-line therapy for 
patients with treatment-resistant mutant NSCLC, while pem-
brolizumab can also be used as second-line therapy for 
patients with more than 1% PD-L1-positive NSCLC cells 
or as first-line treatment for patients with 50% or more PD- 
L1-positive NSCLC cells.7–12 To date, the results of different 
clinical trials show that immune checkpoint inhibitors are 
effective. At the World Conference of Lung Cancer (WCLC) 
in 2019, Professor Bao-hui Han presented a report13 on 
Sintilimab combined with Anlotinib first-line therapy for 
first-line advanced NSCLC13. The results showed that 
among the 22 patients in the treatment group, 16 cases 
were effectively treated, the objective response rate (ORR) 
was as high as 72.7%, close to the results of targeted therapy, 
and the disease control rate (DCR) was as high as 100%. 
Such excellent data also provide us with new treatment ideas. 
Therefore, we conducted a retrospective study to analyse the 
efficacy and safety of anlotinib combined with immunother-
apy in the treatment of third-line non-small cell lung cancer.

Patients and Methods
Research Purpose
By summarizing and analysing the clinical data, we 
analysed the efficacy and safety of anlotinib combined 
with immunotherapy in the treatment of third-line 
NSCLC, in order to guide future clinicians in applying 
this treatment.

Data and Methods
We collected and followed up the medical records of 101 
patients with third-line NSCLC who received anlotinib 
combined immunotherapy in Shandong Cancer Hospital 
from October 2018 to November 2019 and analysed these 
data. All the patients in our study were treated with two- 
line platinum containing dual drug chemotherapy before, 
and none of them had targeted mutation.

General Data
The following clinicopathological data were collected 
from the medical records of the patients: sex; age at 
diagnosis; tumour-node-metastasis (TNM) stage; patholo-
gical type of lung cancer; Eastern Cooperative Oncology 
Group (ECOG) score; history of smoking tobacco; time 
until tumour progression; side effects; and laboratory tests, 
such as routine blood tests, liver and renal function, 
tumour biomarkers, myocardial zymogram, thyroid func-
tion, and imaging examinations (computed tomography, 
bone scan, skull magnetic resonance imaging, or positron 
emission tomography-computed tomography).

Treatment Plan
A total of 101 patients received treatment; for these 
patients, based on the patient’s ECOG PS score, it was 
up to the physician to decide whether the oral dose of 
anlotinib was 8 mg, 10 mg or 12 mg, and the drug was 
used for 14 days and then stopped for 7 days. At the same 
time, the patients were treated with three-week treatment 
plan of immune checkpoint inhibitors, and patient toler-
ance and treatment efficacy were evaluated every 2 cycles. 
The attending physician recommended the final dose 
according to the clinical status and treatment tolerance of 
each patient. The treatment was continued until disease 
progression, unacceptable serious side effects, death or any 
other reason was observed.

Evaluation of Efficacy and Adverse Events
The effectiveness of the treatment was evaluated according to 
the evaluation criteria for solid tumour efficacy (RECIST1.1) 
in terms of complete response (CR), partial response (PR), 
stable disease (SD), or progressive disease (PD). The ORR 
was defined as the total number of CR+PR patients, while the 
DCR was defined as the total number of CR+PR+SD 
patients. Progression-free survival (PFS) refers to the duration 
from the first treatment to PD or death, while overall survival 
(OS) refers to the duration from the first treatment to death or 
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the last follow-up. Adverse events (AEs) were divided into 
grades 0–IV according to the Common Terminology Criteria 
for Adverse Events (CTCAE) version 5.0; the higher the 
grade was, the worse the adverse reaction.

Results
Baseline Characteristics
A total of 101 patients with non-small cell lung cancer 
were treated. The median age of the population was 59 
years (28–80 years); 49 patients (48.5%) were older than 
60 years old. There were 59 males (58.4%) and 42 females 
(41.6%) in this study. The pathological types were basi-
cally equally distributed, including 47 cases of adenocar-
cinoma (46.5%) and 54 cases of squamous cell carcinoma 
(54.5%). We found that 51 patients had a history of smok-
ing (50.5%), and most of the patients were pathologically 
staged as stage IV (57 cases, 56.4%) during treatment. The 
baseline characteristics are shown in Table 1.

Initial Dosage and Adjustment of 
Anlotinib
Table 2 shows an overview of the adjustments to the initial 
dose and overall dose of anlotinib. A total of 101 patients 
received different doses of anlotinib. In total, 28 patients 

initially received 12 mg anlotinib, 5 were adjusted to 
10 mg, and 5 were adjusted to 8 mg. Forty-six patients 
started treatment with 10 mg anlotinib, and 13 were 
adjusted to 8 mg. The common causes of the dose reduc-
tions in these patients included hypertension, gastrointest-
inal bleeding, haematuria, gingival bleeding, hand-foot 
syndrome and so on.

PD1/PD-L1 Inhibitors
In all patients in this study, in addition to the use of 
anlotinib, they also treated with immunotherapy. Among 
them, 41 patients were treated with Pembrolizumab, 32 
patients were treated with Sintilimab, 15 patients were 
treated with Nivolumab, and 13 patients were treated 
with Tislelizumab.

Short-Term Analysis
Of all 101 patients included in this study, 19 had PR 
(18.8%), 61 had SD (60.4%), 31 had PD (20.8%), and 
no patients achieved CR (0%). The ORR was 18.8%, and 
the DCR was 79.2%. Of the 49 patients aged 60 or over, 
10 achieved PR, and 27 achieved SD. According to the 
analysis of the data, the ORR and DCR of older patients 
were similar to those of younger patients; that is, the 
benefits to the patients were similar in all age groups. 
Statistics showed that sex, age, pathological type, patho-
logical stage, ECOG PS score and smoking history were 
not related to ORR and DCR (Table 3).

Long-Term Analysis
All patients received at least one cycle of anlotinib com-
bined with immunotherapy and were followed up. As of 
November 30, 2019, all patients had progressed, with the 
longest PFS being 20.5 months. In all patients, the median 

Table 1 Baseline Characteristics of the NSCLC Patients (n = 101)

Characteristics Patients (n=101)

Gender

Male 59(58.4%)

Female 42 (41.6%)

Age

≥60 49 (48.5%)
<60 52(51.5%)

Pathological
Adenocarcinoma 47(46.5%)

Squamous cell carcinoma 54(54.5%)

Stage

III 44(43.6)

IV 57(56.4%)

ECOG PS Score

0–1 59(58.4%)
2 42(41.6%)

Smoking history
Yes 51(50.5%)

Never 50(49.5%)

Table 2 Treatment Administration and Dose Modification of 
Anlotinib

Treatments of Anlotinib Total

Initial Dosage, mg

12 28

10 46
8 27

Modification of dosage, mg
12→10 5

10→8 13
12→8 5
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PFS was 6.7 months (95% confidence interval (CI) 6.13–-
7.24 months) (Figure 1A), and the median OS was not 
reached. First, we used the Kaplan-Meier method to ana-
lyse the influence of age, pathological type, sex, stage, 
ECOG PS score and smoking history on PFS. The results 
showed that the ECOG PS score (Figure 1B) and smoking 
history (Figure 1C) were significantly correlated with PFS. 
Among all patients, the median PFS of patients with a low 
ECOG PS score (0–1) was 7.7 months; in contrast, in 
patients with an EOCG PS score of 2, the median PFS 
was 5.8 months. In addition, the median PFS of patients 
with no history of smoking was 1.4 months longer (7.6 
months vs 6.2 months) than that of patients with a history 
of smoking. There were no significant correlations among 
age (p=0.102), pathological stage (p= 0.812), pathological 
type (p=0.361) and sex (p=0.921).

To further eliminate interference from multiple factors, 
based on univariate analysis and clinical observation, Cox 
multivariate analysis was used to analyse several impor-
tant factors (Table 4). The results showed that the p values 
of the ECOG PS score (p=0.001), smoking history 
(p=0.000) and age stratification (p=0.002) were all less 
than 0.05, which was statistically significant. Based on 
the Cox results, we can conclude that smoking history, 

age and ECOG PS score were predictive indicators of 
treatment efficacy. Additionally, we found that sex, patho-
logical type and stage were not risk factors for 
a shortened PFS.

Safety
No grade 4 adverse events were observed in this study. 
The main treatment-related adverse reactions were hyper-
tension (52.5%), hand-foot syndrome (45.5%), gingival 
bleeding (25.7%), fatigue (23%), anorexia (19.8%) and 
bone marrow suppression (9.9%). Table 5 summarizes 
the main adverse reactions related to treatment.

Discussion
NSCLC is the leading cause of cancer-related death world-
wide; it has long been the most common cause of cancer and 
cancer-related death in the world.14 For non-small cell lung 
cancer patients without gene-driven mutations, if the ECOG 
PS score is satisfactory, it is recommended that active anti-
neoplastic therapy is continued after second-line chemother-
apy. Angiogenesis is closely related to tumor growth, 
proliferation and metastasis, thus angiogenesis is generally 
considered an attractive target in NSCLC therapy.15–17 At 
the same time, because of the benefits of immunotherapy for 

Table 3 Association of Clinicopathological Features with the Short-Term Effectiveness of Anlotinib Combined with Immunotherapy in 
101 NSCLC Patients

Quantity PD PR SD ORR ORR (P-value) DCR DCR (P-value)

Gender

Male 59 10 10 39 16.9% 0.57 83.1% 0.259
Female 42 11 9 22 21.4% 73.8%

Pathological type
Adenocarcinoma 47 11 9 27 19.1% 0.93 76.6% 0.55
Squamous cell carcinoma 54 10 10 34 18.5% 81.5%

Stage

III 44 10 5 29 11.4% 0.09 77.3% 0.67
IV 57 11 14 32 24.6% 80.7%

Smoking history
Never 50 11 11 28 22.0% 0.42 78% 0.77
Yes 51 10 8 33 15.7% 80.4%

Age

<60 52 9 9 34 17.3% 0.17 82.7% 0.37
≥60 49 12 10 27 20.4% 75.5%

ECOG PS score
0–1 59 11 11 37 18.6% 0.96 81.4% 0.53

2 42 10 8 24 19.0% 76.2%
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Figure 1 (A) Kaplan–Meier survival curves of the progression-free survival (PFS) of all patients. (B) Kaplan-Meier survival curves for PFS were compared among 101 
patients with different ECOG score groups. (C) Kaplan–Meier survival curves for PFS were compared among 101 patients with different smoking history groups. 
Abbreviations: NSCLC, non-small cell lung cancer; RTK, receptor tyrosine kinase; FGFR, fibroblast growth factor receptors; VEGFR, vascular endothelial growth factor receptor; 
NMPA, National Medical Products Administration; PD-1, programmed cell death protein 1; PD-L1, programmed death-ligand 1; ITIM, immunoreceptor tyrosine-based inhibitory motif; 
NCCN, National Comprehensive Cancer Network; WCLC, World Conference of Lung Cancer; ORR, objective response rate; DCR, disease control rate; TNM, tumour-node- 
metastasis; ECOG, Eastern Cooperative Oncology Group; CR, complete response; PR, partial response; SD, stable disease; PD, progressive disease; PFS, progression-free survival; OS, 
overall survival; AEs, adverse events; CTCAE, Common Terminology Criteria for Adverse Events.
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NSCLC patients, we believe that the combination of amloti-
nib and immunotherapy should bring good results for patients.

In this study, we evaluated the efficacy of anlotinib 
combined with immunotherapy in 101 patients with 
advanced NSCLC. Our short-term efficacy analysis of 
these data showed that 19 patients had PR (18.8%), 61 
patients had SD 60.4%), and 31 patients had PD (20.8%). 
The ORR of anlotinib combined with immunotherapy 
was 18.8%, and the DCR was 79.2%. Using these data, 
our long-term efficacy analysis showed that in these 101 
patients, the median PFS was 6.7 months (95% CI 6.-
13–7.24 months). Univariate analysis showed that ECOG 
PS score and smoking history were related to PFS. Cox 
multivariate analysis showed that the regimen of anloti-
nib combined with immunotherapy had significant 
advantages in patients who were young (less than 60 
years old), had no smoking history and had a low 
ECOG PS score (0–1), while sex, pathological type, 
pathological stage and prognosis were not directly related 
to prognosis.

Although there was no control group in this study, 
there is still some reference value in comparing the data 
of this study with the ALERT 03035 data. In the ALERT 
03035 study, the median PFS of the group treated with 
anlotinib was 5.4 months, while in this study, as mentioned 
above, the median PFS of patients treated with anlotinib 
combined with immunotherapy reached 6.7 months, and 
the addition of immunotherapy did not increase the 
adverse events of the patients. Although the data of these 
two studies cannot be directly compared, the application of 
anlotinib combined with immunotherapy does benefit 
patients. Furthermore, the results of this study can also 
provide a reference for clinical workers.

The incidence of lung cancer increases with age and 
peaks in people aged 60 or over.18 Therefore, as the 
population ages, the incidence of lung cancer may also 
increase. It is important to explore the survival benefits 

of immunotherapy for elderly patients because the 
increase in age is usually accompanied by a decline in 
the function of the immune system, especially the T cell- 
mediated immune defence system.19 As a result, immune 
checkpoint inhibitors and other antitumour methods are 
less effective in the treatment of elderly patients. In this 
study, we included 49 elderly patients. Compared with 
the mPFS of young patients, the mPFS of elderly 
patients was shorter by 1.2 months (5.9 months vs 7.1 
months), which had a p < 0.05 and was considered to be 
an independent factor for imaging prognosis in the Cox 
multivariate analysis. As a result, the younger the patient 
is, the more he or she can benefit from anlotinib com-
bined immunotherapy. Therefore, we infer that in clinical 
practice, although all patients can benefit from this treat-
ment, young patients should use an anlotinib combined 
immunotherapy regimen.

In addition, the ECOG PS score was also an important 
independent prognostic factor in this study. The results 
showed that when the ECOG PS was 0–1, the mPFS of 
patients was 7.7 months, which was much longer than that of 
patients with an ECOG PS score of 2 (5.8 months). These 
data are easy to understand because when the patient’s 
ECOG PS score is lower, it means that the patient’s physical 
condition is better.20 First, good physical condition means 
that patients have a good tolerance to drugs. In addition, 
when patients have a good physical condition, they can use 
a larger dose of anlotinib, which has the best antitumour 
effect on patients. Therefore, when the patient’s physical 
condition is good and the ECOG PS score is low, we should 
recommend anlotinib combined with immunotherapy.

A number of studies have shown that smoking has 
a certain adverse effect on the development of lung cancer 
and is a prognostic factor for the treatment of lung cancer.21– 

23 The data from this study also support this conclusion. The 

Table 4 Cox Multivariate Regression Analysis of PFS

Variable P-value HR HR95% CI

Age 0.002 2.023 1.304 3.139

Gender 0.314 1.283 0.79 2.085
Pathological type 0.826 1.049 0.688 1.598

Stage 0.234 1.304 0.843 2.017

Smoking history 0.000 0.349 0.207 0.587
ECOG PS score 0.001 2.020 1.314 3.107

Table 5 Treatment-Related Adverse Events

Adverse Events Grade 1–2 Grade 3 Total

Hypertension 44 9 53
Hand-foot syndrome 36 10 46

Gingival bleeding 25 1 26

Fatigue 24 0 24
Anorexia 18 2 20

Bone marrow suppression 10 0 10

Nausea 8 1 9
Hematuria 4 2 6

Gastrointestinal bleeding 3 0 3
Pneumonia 1 2 3
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median PFS of patients who never smoked was significantly 
higher than that of patients with a smoking history (7.6 
months vs 6.2 months). According to the statistical analysis, 
smoking history is an independent factor affecting anlotinib 
combined with immunotherapy, and this finding also has 
some reference value for clinical work.

Conclusion
Our current study still has some limitations, such as the lack 
of a control group, and we did not obtain the median OS of 
patients. We can only study the PFS of patients but cannot 
study the effect of anlotinib combined with immunotherapy 
on the overall survival of patients. We will address these 
problems in future work. However, it is undeniable that as 
third-line treatment of advanced NSCLC, anlotinib com-
bined with immunotherapy is a regimen that can benefit 
patients, and the patients who use this regimen can tolerate 
the treatment. This study should provide new ideas for 
clinical anti-tumour therapy, and it is the hope that more 
patients can benefit from this therapeutic regimen.
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