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Introduction

Lung cancer has prevailed as a malignant tumor with high 
morbidity and mortality in China and worldwide. Non-small 
cell lung cancer (NSCLC) accounts for about 85% of lung 
cancer (1), and most cases of NSCLC have already reached 

the advanced stage by the time of diagnosis and have lost 
the opportunity for radical surgery. Patients with advanced 
NSCLC with positive driver genes are generally treated 
with corresponding targeted drugs in the first and second 
lines. Those patients with negative driver genes often 
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receive chemotherapy combined with anti-angiogenesis 
therapy or immunotherapy in the first and second lines (2). 
When there is progression on second-line treatment, the 
physical tolerance in the patient often deteriorates, with 
a limited effective rate of the third-line treatment (1). 
Shao et al. have shown that the median progression-free 
survival (mPFS) values in the single chemotherapy agent, 
EGFR-TKIs and doublet chemotherapy groups were 2.30, 
3.17 and 2.37 months. The rates of stage III–IV toxicities 
were 33.3%, 18.2% and 68.8% (3). With the emergence 
of more low-toxic chemotherapy and small-molecule 
targeted drugs, more patients still have the opportunity 
to receive third-line treatment after first-line and second-
line treatment, and third-line treatment is superior to the 
best supportive treatment, which has been confirmed by a 
number of studies (4-6). We need more efficient and less 
toxic solutions.

Anlotinib was approved by the Chinese Food and Drug 
Authority (FDA) in 2018 for the third-line monotherapy of 
advanced NSCLC (7). In the ALTER0303 study, the mPFS 
in the anlotinib group was 5.4 months, the median overall 
survival (mOS) was 9.6 months, the objective response 
rate (ORR) was 9.2%, and the disease control rate (DCR) 
was 81.0% (8). Zhong et al. also showed that 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 (9).

A study has shown that the ORR of anlotinib combined 
with chemotherapeutic drugs can reach 27%, and the 
DCR can reach 78% (10), but there are few related 

reports. Etoposide soft capsules are commonly used oral 
chemotherapeutic drugs in clinical practice. This is a 
clinically accessible combination of etoposide and anlotinib. 
This study retrospectively analyzed the efficacy and safety 
of etoposide soft capsules combined with anlotinib in the 
third-line treatment of advanced NSCLC. The detailed 
reports are as follows. We present this article in accordance 
with the STROBE reporting checklist (available at https://
jtd.amegroups.com/article/view/10.21037/jtd-23-1412/rc).

Methods

Clinical data

A retrospective analysis was conducted of the clinical 
data of 46 patients with advanced NSCLC who received 
etoposide soft capsule combined with anlotinib in the 
third-line treatment from January 2019 to December 
2020 in the Second Affiliated Hospital of Fujian Medical 
University. The inclusion criteria were as follows: (I) 
NSCLC was diagnosed by pathological tissue combined 
with imaging diagnosis as stage IV NSCLC; (II) disease 
progression or treatment intolerance after two previous 
systemic chemotherapy regimens or targeted therapies 
had been used; (III) the patient signed an informed 
consent and chose etoposide soft capsule combined 
with anlotinib for treatment; (IV) Eastern Cooperative 
Oncology Group (ECOG) performance status (PS) score 
≤2 points, electrocardiogram, blood routine, biochemical, 
urine routine, and blood coagulation function had no 
treatment contraindications; (V) according to the response 
evaluation criteria in solid tumors version 1.1 (RECIST 
1.1), there were clinically relevant lesions measurable by 
imaging [computed tomography (CT), positron emission 
tomography (PET)-CT, or magnetic resonance imaging 
(MRI)]. The exclusion criteria were as follows: (I) patients 
with active bleeding, including gastrointestinal bleeding, 
hemoptysis, brain metastasis bleeding, and so on; (II) 
previous history of poorly controlled hypertension [systolic 
blood pressure ≥150 mmHg (1 mmHg =0.133 kPa), 
diastolic blood pressure ≥100 mmHg]; (III) patients with 
urine protein ++ to +++ in urine routine; (IV) central type, 
cavity lung squamous cell carcinoma or imaging showing 
that the tumor had invaded important blood vessels, or 
those with tumors that the investigators considered very 
likely to invade important blood vessels and cause fatal 
hemorrhage in the follow-up study; (V) those who had 
experienced arterial/venous thrombosis within 6 months, 
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such as cerebrovascular accident, deep vein thrombosis, 
and pulmonary embolism. The study was conducted in 
accordance with the Declaration of Helsinki (as revised in 
2013). This study was approved by the Ethics Committee of 
the Second Affiliated Hospital of Fujian Medical University 
(No. 435). Individual consent for this retrospective analysis 
was waived.

Treatment plan

Etoposide soft capsule (trade name: Wick) 50 mg each time, 
once a day, to be taken orally on an empty stomach in the 
morning, d1–10. Anlotinib (trade name: Focavi) 12 mg each 
time, once a day, to be taken orally before breakfast, d1–14. 
The program comprised a 3-week cycle. If there was a 3rd 
or 4th degree treatment-related toxicity, anlotinib could 
be reduced to 8 or 10 mg once a day. If the investigator 
interpreted that the patient was not suitable for continued 
medication or was evaluated as experiencing disease 
progression according to the RECIST 1.1, the medication 
was terminated.

Evaluation of curative effect and adverse reactions

The curative effect was evaluated every 2 cycles, and the 
adverse reactions were evaluated every cycle until an 
intolerable adverse reaction or disease progression occurred. 
According to the RECIST 1.1 standard, the efficacy 
evaluation was categorized into complete response (CR), 
partial response (PR), stable disease (SD), and progressive 
disease (PD). ORR = (CR + PR)/total number of cases × 
100%, DCR = (CR + PR + SD)/total number of cases × 
100%. Progression-free survival (PFS) was defined as the 
time from the beginning of the third-line treatment to the 
progression of the disease. Overall survival (OS) was defined 
as the time from the start of third-line treatment to death. 
Adverse reactions were classified into grade 0–IV according 
to the Common Terminology Criteria for Adverse Events 
version 4.0 (CTCAE) 4.0 standard.

Statistical methods

The statistical software SPSS 20.0 (IBM Corp., Armonk, 
NY, USA) was used for data analysis. The count data was 
expressed as a percentage (%). The survival analysis was 
performed by the Kaplan-Meier method. All statistical tests 
were two sided, and P<0.05 was considered to be statistically 
significant.

Results

Clinical features and efficacy

The follow-up lasted 2.5 years. By the end of the follow-up,  
all 46 cases had died. Among all cases, 32 were males and 
14 were females, with a median age of 64 years. There 
were 31 cases with a history of smoking. The ECOG score 
was ≤1 in 28 cases and ≥2 in 18 cases. There were a total 
of 30 adenocarcinoma cases, 16 squamous cell carcinoma 
cases, and there were 10 cases of epidermal growth factor 
receptor (EGFR) type, 23 cases of wild type, and 13 cases 
were untested. There were 22 cases with ≤2 and 24 cases 
with >2 metastatic sites, respectively, and 11 cases of brain 
metastases; 19 cases had received bevacizumab treatment in 
the past, 10 cases of EGFR had been treated with TKI, and 
9 cases had been treated with immune checkpoint inhibitors 
(Table 1). There were no cases of CR, 9 cases of PR, 29 cases 
of SD, and 8 cases of PD. The ORR was 19.57% (9/46), 
the DCR was 82.61% (38/46), the mPFS was 6.3 months  
(Figure 1A), and the mOS was 10.1 months (Figure 1B). 
Among them, univariate analysis showed that in the 
subgroup of patients with adenocarcinoma, who had 
previously received TKI treatment, ≤2 metastases, and an 
ECOG PS score ≤1, the mPFS had a tendency to prolong. 
Patients who had never used bevacizumab had significantly 
longer mPFS than those who had previously used 
bevacizumab (P<0.05) (Figures 2-7).

Adverse reactions

Common adverse reactions included fatigue (80%), 
hypertension (63%), nausea (22%), stomatitis (30%), 
leukopenia (63%), hand-foot syndrome (80%), abnormal 
liver function (15%), proteinuria (35%), hemoptysis (17%), 
hypothyroidism (24%), and so on. Grade 3 adverse reactions 
included fatigue, hypertension, stomatitis, leukopenia, and 
hand-foot syndrome. No grade 4 adverse reactions occurred 
(Table 2).

A total of 8 patients (4 cases of squamous cell carcinoma 
and 4 cases of adenocarcinoma) developed hemoptysis,  
1 case was grade 2 and the remaining 7 cases were grade 1 and 
were resolved after timely withdrawal and administration of 
hemostatic drugs. No life-threatening hemoptysis occurred.

Drug reduction

Among all patients, the dose of anlotinib was reduced to 
10 mg in 3 cases. The reason for the dose reduction in 2 
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Table 1 Baseline demographic and clinical characteristics

Characteristics Patients (n=46)

Gender, n [%]

Male 32 [70]

Female 14 [30]

Age (years), n [%]

Median 64

≤65 30 [65]

>65 16 [35]

Smoking history, n [%]

Yes 31 [67]

No 15 [33]

ECOG PS

≤1 28 [61]

≥2 18 [39]

Pathologic type, n [%]

Adenocarcinoma 30 [65]

Squamous cell carcinoma 16 [35]

EGFR status, n [%]

Mutation 10 [22]

Wild type 23 [50]

Unknown 13 [28]

Number of distant metastases, n [%]

≤2 22 [48]

>2 24 [52]

Brain metastases, n [%]

Yes 11 [24]

No 35 [76]

Previous bevacizumab treatment, n [%]

Yes 19 [41]

No 27 [59]

Previous EGFR-TKI treatment, n [%]

Yes 10 [22]

No 36 [78]

Previous checkpoint inhibitors treatment, n [%]

Yes 9 [20]

No 37 [80]

Table 1 (continued)

Figure 1 Survival in all cases. (A) Kaplan-Meier curves of mPFS; 
(B) Kaplan-Meier curves of mOS. mPFS, median progression-free 
survival; mOS, median overall survival; m, months.
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Table 1 (continued)

Characteristics Patients (n=46)

Clinical efficacy, n [%]

CR 0 [0]

PR 9 [20]

SD 29 [63]

PD 8 [17]

ECOG PS, Eastern Cooperative Oncology Group performance 
status; EGFR, epidermal growth factor receptor; TKI, tyrosine 
kinase inhibitor; CR, complete response; PR, partial response; 
SD, stable disease; PD, progressive disease

of these cases was grade 3 hypertension. After reducing 
the dose and administering amlodipine besylate, the blood 
pressure was controlled below 140/90 mmHg; and the other 
patient manifested grade 3 fatigue, which improved after 
the dosage reduction. In another 3 patients, the dose of 
anlotinib was lowered to 8 mg, of which 2 were due to grade 
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Figure 2 Comparison of median progression-free survival in 
adenocarcinoma and squamous cell carcinoma subgroups. mPFS, 
median progression-free survival; m, months.

Figure 3 Comparison of median progression-free survival in 
previous EGFR-TKI treatment subgroups. EGFR, epidermal 
growth factor receptor; TKI, tyrosine kinase receptor; mPFS, 
median progression-free survival; m, months.

Figure 4 Comparison of median progression-free survival in 
different EGFR status subgroups. EGFR, epidermal growth factor 
receptor; mPFS, median progression-free survival; m, months.

Figure 5 Comparison of median progression-free survival in 
different tumor burden subgroups. mPFS, median progression-free 
survival; m, months.

Figure 6 Comparison of median progression-free survival in 
different ECOG PS subgroups. mPFS, median progression-
free survival; ECOG PS, Eastern Cooperative Oncology Group 
performance status; m, months.
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3 hand-foot syndrome, which was reduced to grade 1 after 
the dosage reduction. The remaining case was due to grade 
3 stomatitis; the dose was reduced and the mouthwash was 
used to relieve symptoms.

Discussion

In the current Chinese Society of Clinical Oncology 
(CSCO) NSCLC diagnosis and treatment guidelines, 
the first- and second-line treatments of stage IV driver 
gene-positive non-small cells are recommended to be 
oral treatment with corresponding target small molecule 
tyrosinase inhibitors, and when it comes to third-
line treatment, monochemotherapy ± bevacizumab 
(non-squamous cell carcinoma) or anlotinib should be 
considered. For NSCLC with negative stage IV driver 
genes, nivolumab, docetaxel, pemetrexed, or anlotinib can 
be considered in the third-line treatment (2).

Continuous vascular support is essential for tumor growth 
and metastasis. A number of clinical trials have indicated that 
the addition of anti-angiogenic drugs, such as bevacizumab, 
to conventional chemotherapy can significantly improve 
the ORR, PFS, and OS of patients with advanced NSCLC  
(11-13). Anlotinib is an oral small molecule inhibitor of 
multi-receptor tyrosine kinases, and it targets VEGFR1, 
VEGFR2, VEGFR3, c-Kit, PDGFR-α, FGFR1, FGFR2, 
and FGFR3, which can inhibit tumor angiogenesis and cell 
proliferation (14-17). Wang et al. and others have shown 
that clinically, anlotinib combined with chemotherapy can 

further improve the efficacy (10,18,19). In the study of Zhu 
et al., it is more cost effective to use anlotinib for patients 
with advanced NSCLC. Patients with anlotinib treatment 
costs of ¥92,334 survived 1.04 years, and patients with 
placebo costs of ¥69,606 survived 0.85 years (20). Etoposide 
is an inhibitor of topoisomerase II. Clinically, it has certain 
effects on small cell lung cancer, lymphoma, malignant germ 
cell tumor, leukemia, neuroblastoma, rhabdomyosarcoma, 
ovarian cancer, NSCLC, gastric cancer, and esophageal 
cancer. It has been confirmed that there is no significant 
difference between oral and intravenous etoposide in the 
treatment of small cell lung cancer patients (21).

Conclusively, this study employed etoposide soft 
capsule combined with anlotinib for treatment of advanced 
NSCLC, expecting a certain therapeutic effect. In the 
previous ALTER0302 study by Baohui Han, the ORR of 
the anlotinib group was 9.2%, the DCR was 81.0%, the 
mPFS was 5.4 months, and the mOS was 9.6 months (22). 
In this study, the ORR of etoposide soft capsule combined 
with anlotinib was 19.57%, the DCR was 82.61%, and the 
mPFS was 6.3 months. The OS was 10.1 months, and PFS 
and OS were prolonged compared with the anlotinib group 
in the ALTER0303 study, which was consistent with the 
results of Wang et al.

The subgroup analysis of this study suggested that the 
mPFS of etoposide combined with anlotinib in those who 
had never used bevacizumab before was longer than that of 
those who had used bevacizumab before, and the difference 
was statistically significant (P=0.031). Preliminary analysis 
suggested that anlotinib has a stronger ability to inhibit 
angiogenesis and anti-tumor proliferation in patients 
who have never used bevacizumab, which needs further 
verification in cell experiments or animal models. It is 
commonly believed the clinical benefit from chemotherapy 
may be reduced substantially after EGFR-TKI treatment (23). 
But in the ALTER0302 study, patients with EGFR mutation 
who had disease progression after EGFR-TKI treatment 
and chemotherapy, anlotinib achieved a PFS of 5.6 months 
and an OS of 10.7 months (24). In our study, it was also 
shown that patients with EGFR mutation who had disease 
progression after EGFR-TKI treatment, our combination 
regimen achieved a PFS of 7.0 months. Monitoring ctDNA is 
important in the treatment of lung cancer. It can guide drug 
use and help analyze the mechanism of drug resistance (25). 
But this study is a retrospective study, the genetic test results 
of these patients with EGFR mutations are not complete, and 
further studies cannot be conducted to explore which patients 
are more likely to benefit from anlotinib.

Table 2 Safety analysis

Adverse event
Patients (n=46) [%]

All grades Grade 3

Fatigue 37 [80] 8 [17]

Hypertension 29 [63] 7 [15]

Nausea 10 [22] 0

Oral mucositis 14 [30] 4 [9]

Leukopenia 29 [63] 5 [11]

Hand-foot syndrome 37 [80] 8 [17]

Abnormal liver function 7 [15] 0

Proteinuria 16 [35] 3 [7]

Hemoptysis 8 [17] 0

Hypothyroidism 11 [24] 6 [13]
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The subgroup of patients with the number of metastatic 
tumors ≤2 and an ECOG PS score ≤1 had a tendency 
towards a prolonged mPFS when receiving the combined 
regimen, which also suggests that anlotinib combined with 
etoposide may achieve more beneficial effects when used in 
patients with a relatively small tumor burden or with better 
general conditions.

In the ALTER302 study, the main adverse reactions to 
anlotinib were hypertension (55.00%), hypothyroidism 
(36.67%), hand-foot syndrome (28.33%), and diarrhea 
(23.33%). The incidence of treatment-related grade 3 or 
4 adverse reactions in the anlotinib group was 21.67%. 
The most common treatment-related grade 3/4 adverse 
reactions were hypertension (10.00%), elevated triglyceride 
(TG; 5.00%), and hand-foot syndrome (3.33%) (17). 
Common adverse reactions in this study were fatigue 
(80%), hypertension (63%), nausea (22%), stomatitis 
(30%), leukopenia (63%), hand-foot syndrome (80%), 
liver dysfunction (15%), proteinuria (35%), hemoptysis 
(17%), hypothyroidism (24%), and so on. The grade 3 
adverse reactions included fatigue, hypertension, stomatitis, 
leukopenia, and hand-foot syndrome. No grade 4 adverse 
reactions occurred. Compared with single-agent group of 
anlotinib, the adverse reactions of combined etoposide soft 
capsules were not significantly worsened. They were well 
tolerated, especially in terms of low incidence of hemoptysis 
and hematological toxicity. When the dose was reduced 
due to toxicity, the adverse reactions were rapidly alleviated 
after the reduction, indicative of the safe and controllable 
features of the regimen.

The present study had limitations. The study did not 
include front-line treatment of immunotherapy patients. 
The efficacy of this combined regimen after immunotherapy 
could not be evaluated. And the sample size was small in 
subgroups, and it was difficult to draw firm conclusions 
in specific populations. In order to further verify the role 
of etoposide soft capsule combined with anlotinib, it is 
necessary to further accumulate clinical cases and conduct 
larger sample, multi-center, randomized, and controlled 
clinical trials.

Conclusions

In summary, the combination of etoposide and anlotinib 
has a definite curative effect, characteristic of high safety, 
convenient oral administration, and no hospitalization. For 
patients with third-line NSCLC who refuse intravenous 
chemotherapy or whose tolerance has declined, this 

option may be considered for treatment. Especially during 
proliferation of the new coronavirus pneumonia, it could 
be a worthy choice. However, given that the sample size 
of this study is small and that it is a retrospective study, 
a prospective study with a larger sample, multi-center, 
randomized, and controlled clinical trials can be conducted 
to further verify the above conclusions.
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