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ABSTRACT

Introduction: We aimed to explore the efficacy and safety of Anlotinib combined with icotinib in the treatment of advanced non-
small-cell lung cancer (NSCLC). 

Materials and methods: 23 patients with local advanced/advanced NSCLC with epidermal growth factor receptor (EGFR)-
positive were included in this study. All patients received oral icotinib and anlotinib. 

Results: The disease control rate of the whole population was 78%. The progression-free survival (PFS) rate at the 20th month 
was 70.58%. Moreover, the average medication cycle of the whole population was (13.2 ± 7.8), and the median medication cycle was 
10(1-38). The most common adverse reactions were hypertension (47.83%) and hand-foot syndrome (43.48%). There were three cases 
of grade 3 adverse reactions, including hand-foot syndrome, hypertension, and diarrhea. 

Conclusion: For patients with local advanced/advanced NSCLC with EGFR-positive, Anlotinib combined with icotinib can not 
only delay the drug resistance to achieve better clinical efficacy, but also has good safety and tolerability.
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Introduction

Lung cancer is a kind of malignant tumor, and 
the cancer cells mainly originate from the mucous 
membrane epithelium of the bronchus. Nearly 
85% of primary lung cancers worldwide are non-
small cell lung cancer (NSCLC), and most of the 
patients are advanced or metastatic NSCLC at the 
time of diagnosis. Five–year survival for all stages 
is approximately 17%. Mutations in the epidermal 
growth factor receptor (EGFR) gene that change the 
structure of the EGFR protein are oncogenic drivers 
in some NSCLC tumors(1). The incidence of EGFR 
positive NSCLC is about 10% - 15% in the western 
population and 50% in the Asian population(2).

90% of EGFR mutation sites are the deletion of 
exon 19 (ex19del) or the leucine-arginine substitution 
mutation of exon 21 (leu858Arg)(3).

The presence of EGFR mutations in patients 
with NSCLC is associated with the sensitivity to 
small-molecule tyrosine kinase inhibitors (TKIs). 
For some patients with NSCLC, both first and 
second generation TKIs are the standard first-line 
treatment plan. However, the sensitivity of patients 
to TKIs may vary depending on the type of mutation. 
Patients with NSCLC of EGFR mutation at ex19del 
benefit more from EGFR-TKIs(4). Despite the long-
lasting response, TKIs are faced with the problem 
of drug resistance. The median progression-free 
survival (mPFS) of the first-generation TKIs 
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(gefitinib, erlotinib, icotinib) in newly-treated 
advanced patients is about 12 months(5-7), that of the 
second-generation TKIs (afatinib and dacomitinib) 
is 11.0 months and 14.7 months, respectively(8,9), 
and that of the third-generation TKIs (osimertinib) 
is about 19 months(10). When the disease progresses, 
approximately 30%-60% of patients using first-
generation or second-generation TKIs acquire 
the EGFR-T790M mutation, which is sensitive to 
the third-generation drug, osimertinib. When all 
targeted drugs are resistant, chemotherapy, palliative 
treatment or clinical trials are recommended. The 
effect of immune checkpoint inhibitors is poor 
in NSCLC patients with driving gene mutations 
such as EGFR(11). Consequently, the strategy of 
prolonging remission and promoting tumor control 
based on EGFR-TKIs is very important at this stage.

Anlotinib is a small molecule multi-target 
anti-angiogenic drug. Its targets include VEGFR 
1/2/3, FGFR 1/2/3 and PDGFR α/β. Compared with 
bevacizumab, erlotinib can inhibit angiogenesis 
more comprehensively, avoid drug resistance caused 
by signal pathway complementation, and achieve 
the effect of efficient inhibition of angiogenesis. 
Moreover, Anlotinib is currently the only oral anti-
angiogenic drug approved for marketing in the 
treatment of advanced non-small-cell lung cancer. 
Therefore, we aimed to explore the efficacy and 
safety of Anlotinib combined with icotinib in the 
treatment of advanced NSCLC.

Patients and methods

Patients
This study was approved by the Ethics 

committee of our hospital. All patients provided 
the informed consent. From September 2018 to 
September 2020, 23 patients with local advanced 
/ advanced NSCLC with epidermal growth factor 
receptor (EGFR)-positive who were admitted to 
the Affiliated Hospital of Guangdong Medical 
University were included in this study.

Inclusion criteria:
• patients with stage III B - IV NSCLC;
• patients had at least 10% of the cells were 

stained with EGFR-positive (21L858R or 19del), 
and without K-RAS gene mutation;

• untreated patients or patients 6 months after 
the end of adjuvant therapy;

• patients with an estimated survival time of 
less than three months;

• patients were confirmed as advanced NSCLC 

by pathological and cytological diagnosis;
• patients older than 18 years.
Exclusion criteria:
• patients with drug contraindications, allergies 

and intolerance;
• patients with heart, liver, kidney or other 

important organ failure;
• patients with high-risk hypertension or 

diabetes mellitus who can not control blood glucose;
• patients with other malignant tumors;
• patients with mental disease or severe 

disturbance of consciousness;
• patients with the risk of massive hemoptysis;
• patients who had recently received anti-tumor 

treatment.

Treatment
For patients with EGFR-positive advanced 

NSCLC, whether it is exon 19 deletion or exon 21 
mutation, icotinib (Zhejiang BEDA Pharmaceutical 
Co., Ltd., Approval no.: H20110061) combined 
with Anlotinib (Zhengda Tianqing Pharmaceutical 
Group Co., Ltd, Approval no.: H20180004) was used 
for treatment. Patients received oral icotinib (150 
mg, TID, on an empty stomach or with food) and 
Anlotinib (12 mg, QD, on an empty stomach in the 
morning) until the occurrence of intolerable adverse 
reactions or disease progression. A total of 21 days is 
a treatment cycle. All patients have received at least 
one treatment of Anlotinib combined with icotinib.

Evaluation indexes
Complete remission (CR): all known lesions 

are disappeared, no new lesions are appeared, and 
the status quo is maintained for at least 4 weeks;

Partial remission (PR): Among all the 
measurable lesions in the patient, the sum of the 
single diameters of the largest lesions is reduced to 
30%, no new lesions are generated, and the status 
quo is maintained for at least 4 weeks;

Stable disease (SD): The lesions have not 
reached the standard of partial or complete remission 
and disease progression, no new lesions appear, and 
the status quo is maintained for at least 6-8 weeks;

Disease progression (DP): The lesions have 
increased by 20%, and new lesions have appeared;

Clinical disease control rate = (number of 
patients with complete remission + number of 
patients with partial remission + number of patients 
with stable disease) / total number of patients. At 
the same time, investigate the progress of clinical 
progression-free survival (PFS) and overall survival 



Efficacy and safety of arotinib combined with Anlotinib in the treatment of advanced non-small-cell lung cancer                         

(OS), and analyze the clinical efficacy. PFS: the 
period from the beginning of treatment to the 
observation of disease progression or death for 
any reason. OS: the time from the first medication 
to death for any reason. Efficacy and safety were 
evaluated in all patients taking at least one dose of 
the study drug. The patients were followed up after 
treatment to analyze the occurrence of major toxic 
and side effects and observe whether the patients 
have skin rash, diarrhea, and bleeding.

Statistical analysis
Statistical analysis was made by software 

SPSS24.0 (International Business Machines, corp., 
Armonk, NY, USA). Continuous data are expressed 
as mean ± standard deviation (SD) or median, 
with quartile ranges depending on the situation. 
Categorical data are expressed as a percentage. 
The comparison between groups was carried out 
by ANOVA. ORR and DCR were calculated with 
corresponding two-sided 95% confidence intervals 
(CI). Kaplan-Meier method was used to analyze 
PFS and OS. The deadline for data collection is 
September 2020.

Results

General clinical characteristics
Among the 23 patients included in the study, 

8 were male and 15 were female, aged 41-82 
years, and the average age was (64 ± 14.1) years. 
78% of patients were pathologically classified as 
adenocarcinoma, most of which were stage VI, 
accounting for 87%. There are 2 patients with 
stage IIIA and 1 patient with stage IIIC. Among the 
enrolled patients, 9 patients had brain metastases at 
the time of diagnosis, and 8 patients had PS score ≥ 2 
points at the start of treatment. For EGFR mutation, 
13 patients had exon 21 mutation (21L858R) and 10 
patients had exon 19 deletion (19del) (Table 1). 

Survival analysis of patients with NSCLC
After erlotinib combined with icotinib 

treatment, the specific follow-up status of all patients 
was shown in Figure 1. Among them, 13 patients 
were still in the process of treatment, 5 progressed 
or died, and 5 stopped taking drugs due to various 
reasons. Moreover, 18 patients had partial remission 
and 5 patients had stable disease. The objective 
response rate (ORR) was 78%, and the disease 
control rate (DCR) was 100% (Table 2).

The clinical efficacy was significant. The 

12-month PFS rate is 100%, and the 20-month PFS 
rate is 70.8% (Figure 2A). For the analysis of EGFR 
driver gene mutation sites, 10 patients had 19del, 
their ORR was 100%, and the 20-month PFS rate 
was 78.85%. The other 13 patients had 21L858R, 
their ORR was 61%, and the 20-month PFS rate 
was 60% (Figure 2B). For the 7 patients with brain 
metastases, their ORR was 78%, and the 20-month 
PFS rate was 62%. For the 16 patients with non-brain 
metastases, their ORR was 78%, and the 20-month 
PFS rate was 75% (Figure 2C). This study included 
8 patients with PS ≥ 2 points, and their ORR reached 
75%, the 20-month PFS rate was 50%, and the 

Items Number Percentage

Age (Years) 64 (41-82)

Gender

Male 8 35%

Female 15 65%

Histopathology

Adenocarcinoma 18 78%

Non adenocarcinoma 5 22%

Stage

Stage III 3 13%

Stage IV 20 87%

Brain metastases

Yes 9 39%

No 14 61%

Somking history

Yes 4 17%

No 19 83%

ECOG PS

1 15 65%

2 6 26%

3 2 9%

Mutation site

19del 10 43%

21L858R 13 57%

Table 1: General clinical characteristics.
ECOG PS: Eastern Cooperative Oncology Group performance 
status

Figure 1: Follow-up status of the whole population.

Efficacy ITT (n=23)

Mutation site Brain metastases PS scores

19Del 
(n=10) 21L858R (n=13) Yes (n=9) No  (n=14) PS=1 (n=15) PS≥2 (n=8)

PR 18 10 8 7 11 12 6

SD 5 0 5 2 3 3 2

ORR 78.00% 100% 61% 78% 78% 80% 75%

DCR 100% 100% 100% 100% 100% 100% 100%

12-month PFS rate 100% 100% 100% 100% 100% 100% 100%

20-month PFS rate 70.58% 78.85% 60% 62.5% 75% 78.6% 50%

Table 2: Efficacy analysis of the overall population and 
subgroups.
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median PFS was 22 months (Figure 2D).
Efficacy analysis of patients with NSCLC

Among the 23 enrolled patients, 18 had an 
initial dose of 12 mg of Anlotinib, and 3 reduced it to 
10 mg within 3-5 treatment cycles. The initial dose 
of Anlotinib for the other 5 patients was 10 mg. The 
average number of cycles for the 23 patients was 
13.2, the longest was 38, and the median was 10(1-38). 
Among the 8 patients with PS ≥ 2, the average cycle 
number of taking Anlotinib was 13.6, the longest 
cycle was 21, and the median cycle was 15(2-21).

Safety analysis of patients with NSCLC
The most common adverse reactions were 

hypertension (47.83%) and hand-foot syndrome 
(43.48%). The main adverse reactions with an 
incidence of more than 10% are loss of appetite, 
nausea, diarrhea, skin rash, etc. (Table 3). There were 
three cases of grade 3 adverse reactions, including 
hand-foot syndrome, hypertension, and diarrhea.
Discussion

For patients with EGFR-positive advanced 
NSCLC, whether it is 19del or 21L858R, targeted 
therapy is the standard treatment, but it faces the 

problem of drug resistance after taking the drug 
for about 10 months. At present, how to delay drug 
resistance is the focus of clinical attention. One 
treatment strategy is to use the third generation 
targeted drug (ositinib) directly for initial treatment, 
which is derived from the dual benefits of PFS and 
OS obtained from FLAURA study(10). The other 
treatment strategy is the first generation of targeted 
drugs combined with chemotherapy, based on the 
difference of OS obtained in NEJ009 study(12). 
However, it is not recommended in the guideline 
considering the side effects. 

Both preclinical and clinical evidence have 
proved that dual blockade of EGFR and VEGF 
pathways is a strategy to delay drug resistance. 
A preclinical study showed that EGFR mutations 
may be accompanied by the activation of vascular 
pathways, and that VEGF and EGFR pathways 
are related to each other. In many clinical trials, 
inhibition of EGFR and VEGF pathways (A + T 
mode) can significantly delay drug resistance and 
improve mPFS(13-16). However, nearly 20% - 30% 
of EGFR positive patients have primary drug 
resistance and poor efficacy when they received 
anti-angiogenic drugs combined with TKIs(15). 
Through NGS sequencing, we can not only identify 
the sensitive mutations of tumor, but also find the co-
existing gene mutations that affect the therapeutic 
effect. EGFR-positive NSCLC has significant 
intratumoral heterogeneity, accompanied by a 
variety of coexisting genetic mutations, which may 
affect the effectiveness of TKIs(17-19). Furthermore, 
considering that EGFR and VEGF have Cross talk 
and synergistic effect, many clinical studies have 
confirmed that the combination of first generation 
targeted drugs and anti-angiogenic drugs can delay 
drug resistance.

In the current retrospective study, the ORR of 
Anlotinib combined with ikotinib regimen reached 
78% and the 20-month PFS rate was 70.58%, which 
is a significant treatment effect and significantly 
better than the historical data of single drug. The main 
adverse reactions of the combination medication are 
hypertension, hand-foot syndrome, and decreased 
appetite, and most of them are grade 1-2 adverse 
reactions, which are safe and well-tolerated. In 
addition, the average medication cycle of Anlotinib 
is 13.2, and the compliance is good. The possible 
reason is that the dual oral medication is more easily 
accepted by patients who are initially treated. We 
also explored the beneficiaries of this program. 
In the subgroup analysis of the CTONG1509 and 

Figure 2: Efficacy analysis of the whole population and 
subgroups. (A) Survival curve of the whole population; 
(B) Comparison of survival curves of patients with 
different mutation sites; (C) Comparison of survival 
curves in patients with or without brain metastases; (D) 
Comparison of survival curves between patients with 
different PS scores.

Adverse reactions Total number Total incidence Grade I - II Grade I - II

Number Percentage Number Percentage

Rash 4 17.39% 4 17.39% 0 0.00%

Hand foot syndrome 10 43.48% 9 39.13% 1 4.35%

Oral mucositis 2 8.70% 2 8.70% 0 0.00%

hypertension 11 47.83% 10 43.48% 1 4.35%

Diarrhea 5 21.74% 4 17.39% 1 4.35%

Loss of appetite 8 34.78% 8 34.78% 0 0.00%

Nausea 7 30.43% 7 30.43% 0 0.00%

Table 3: Adverse reactions of the overall population.
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RELAY studies, comparing with TKI monotherapy, 
the patients with 21L858R have obtained the benefits 
of PFS of 8.3 months and 8.2 months, respectively, 
while the patients with 19del have only obtained 
the benefits of PFS of 5.4 months and 7.1 months, 
indicating that the A +T program seems to be 
more beneficial to the patients with 21L858R(15,16). 
However, in this study, for the patients with 19del, 
the ORR is 100%, and the 20-month PFS rate is 
78.85%, which suggests that the clinical benefit is 
more obvious. However, the sample size still needs 
to be expanded for further analysis.

For patients with brain metastases with poor 
prognosis, a clinical study has shown that compared 
with single EGFR-TKIs, EGFR-TKIs combined 
with bevacizumab has significantly improved the 
survival benefit of patients with multiple brain 
metastases. And in the subgroup analysis of Anlotinib 
ALTER0303, compared with placebo, Anlotinib can 
significantly prolong the mPFS of NSCLC patients 
with asymptomatic brain metastases(21). In this study, 
the ORR of patients with brain metastases was 78%, 
and the 20-month PFS rate was 62.5%, which also 
achieved significant clinical benefits. As we all know, 
the brain is a common metastasis site after the first 
generation of targeted drugs is resistant. Combining 
anti-angiogenic drugs may reduce the risk of brain 
metastasis or brain progression.

There are also some limitations in this study. 
First, the sample size of the study is small, and there 
are many censorship events, which result in that the 
data are not yet mature. Second, Patients lack the 
data of polygenic test, and we cannot further mine 
predictive or prognostic factors from the genetic 
level. Although the PFS data are still immature, the 
20-month PFS rate is as high as 70.58%, which has 
significantly delayed drug resistance and is worthy 
of clinical promotion.

Conclusion

In clinical practice, for patients with EGFR-
positive advanced/advanced NSCLC, the use of 
Anlotinib combined with icotinib can not only delay 
drug resistance to achieve better clinical efficacy, but 
also has a good safety.
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