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Background: The evidence of combined therapies of multi-target agents in first-line treatment of 
advanced non-small cell lung cancer (NSCLC) was limited. This study aimed to evaluate the safety and 
efficacy of anlotinib combined with epidermal growth factor receptor (EGFR) tyrosine kinase inhibitor (TKI), 
chemotherapy, or immune checkpoint inhibitor (ICI) in advanced NSCLC. 
Methods: This open-label, three-arm, prospective study (NCT03628521) enrolled untreated locally 
advanced/metastatic NSCLC patients. Patients with EGFR mutation NSCLC received anlotinib and 
erlotinib (cohort A). Patients without EGFR/ALK/ROS1 mutation received anlotinib combined with 
carboplatin plus pemetrexed/gemcitabine (cohort B), or sintilimab (cohort C). The primary outcomes were 
safety and objective response rate (ORR). The secondary endpoints included progression-free survival (PFS), 
disease control rate (DCR), and overall survival (OS). Treatments were performed for at least 2 cycles and 
efficacy was evaluated every 2 cycles using RECIST version 1.1. Safety was assessed throughout the study.
Results: A total of 30, 30, and 22 patients were enrolled in cohorts A, B, and C, respectively. There were  
3 patients did not complete the treatment in cohort A. In cohorts A and B, ≥ grade 3 treatment-related 
adverse events (TRAEs) occurred in 77.3% and 60.0% of patients, respectively. The most common TRAEs 
were rash (10.0%) and decreased platelet count (30.0%) in cohorts A and B, respectively. The ORRs were 
92.9% and 60.0% in cohorts A and B, respectively, and DCRs were 96.4% and 96.7%, respectively. The ORR 
and incidence of ≥ grade 3 TRAEs of cohort C were, which 72.7% and 54.5%, which had been published 
previously. Median PFSs [95% confidence interval (CI)] were 21.6 (15.6 to 24.9), 13.0 [10.5 to not estimated 
(NE)], and 15.6 (12.9 to NE) months in cohorts A, B, and C, respectively. Median OS was 28.1 (95% CI: 21.82 
to NE) months in cohort B. The 24-month OS rates in cohorts A and C were 87.1% and 83.9%, respectively.
Conclusions: Anlotinib-based combinations with EGFR-TKI, chemotherapy, and ICI are well-tolerated 
and encouraging as first-line therapies for advanced NSCLC, which could be verified in future studies. 
Anlotinib-based combination might provide multiple choices for first-line treatment in patients with 
advanced NSCLC.
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Introduction

After years of development, targeted therapy, chemotherapy, 
and immunotherapy have become the 3 major treatments 
for advanced lung cancer. Although these treatments have 
conferred significant survival benefits to patients, in order 
to further enhance efficacy and prolong survival, combined 
therapy has become a new treatment strategy. 

Antiangiogenic agents targeting the vascular endothelial 
growth factor (VEGF)-VEGF receptor (VEGFR) pathway 
include bevacizumab interacting with VEGF (1), play 
important roles in the combined regimens for patients with 
advanced lung cancer. In combination with chemotherapy, 
bevacizumab plus paclitaxel/carboplatin has shown a 
median overall survival (OS) of 12.3 months compared 
with 10.3 months for paclitaxel/carboplatin in patients 
with metastatic non-small cell lung cancer (NSCLC) (2). 
In addition, multi-target tyrosine kinase inhibitors (TKIs), 
such as erlotinib can competitively bind to the intracellular 
tyrosine kinase domain, inhibit its phosphorylation, and 
block the activation of downstream signaling pathways, 
thereby inhibiting tumor angiogenesis. The combination 
of erlotinib and bevacizumab has achieved a longer median 
progression-free survival (PFS) of 17.9 months than the 
13.5 months of erlotinib alone for epidermal growth factor 
receptor (EGFR)-mutant NSCLC (3), while osimertinib 
plus bevacizumab achieved a PFS of 15.4 months in 
patients with metastatic EGFR-mutant lung cancers (4). 
Additionally, the IMpower150 trial demonstrated enhanced 
efficacy for atezolizumab and bevacizumab combined with 
chemotherapy in chemotherapy-naïve patients, making this 
regimen one of the standard treatment options for advanced 
non-squamous NSCLC (5). However, current studies of 
combined therapies for NSCLC have mainly focused on 
single target monoclonal antibody, antiangiogenic agents. 
Most of the small-molecule antiangiogenic agents have 
had negative results, although the combined treatment of 
nintedanib with docetaxel has achieved positive results as a 
second-line treatment for adenocarcinoma (6-8). Failure of 
these multi-target drug combinations is due to high toxicity 
or poor efficacy.

Fortunately, the China-innovated TKI, anlotinib, 

has become the first multi-target antiangiogenic agent 
approved for lung cancer in China due to high efficacy and 
low side effects and has become a new third-line treatment 
for patients with advanced NSCLC, as recommended by 
the 2020 Chinese Society of Clinical Oncology (CSCO) 
Guideline for NSCLC (9). Compared with bevacizumab 
and ramucirumab, anlotinib has the advantages of 
high single-agent effect, effectiveness in patients with 
squamous cell carcinoma, and convenient application of 
oral administration. As the only effective monotherapy 
among antiangiogenic agents as third-line treatment for 
patients with advanced NSCLC, anlotinib has been shown 
to prolong OS by 3.3 months compared with placebo 
[9.6 vs. 6.3 months, hazard ratio (HR) =0.68] (10). Real-
world studies demonstrated the feasibility and preliminary 
effectiveness of anlotinib combined with immunotherapy 
(11,12) target therapy and chemotherapy (13) in first- or 
second-line setting. However, the efficacy and safety of 
anlotinib-based combination in first-line treatment of 
advanced NSCLC was yet to explored.

Considering the satisfying efficacy and manageable 
toxicity of anlotinib, we aimed to carry out an exploratory 
study examining the combinations of EGFR-TKI, 
chemotherapy, and an immune checkpoint inhibitor (ICI) 
with anlotinib as the first-line treatment of locally advanced 
or metastatic NSCLC, to evaluate the efficacy and adverse 
reactions of the combinations of these main treatments 
with anlotinib. This study might provide multiple 
treatment options for advanced NSCLC. We present the 
following article in accordance with the TREND reporting 
checklist (available at https://tlcr.amegroups.com/article/
view/10.21037/tlcr-22-438/rc).

Methods

Study design and patients

This single-center, exploratory, three-arm trials enrolled 
pat ients  with NSCLC who were admitted to the 
Department of Respiratory Medicine at Shanghai Chest 
Hospital were enrolled between July 2018 and April 2019. 

The key inclusion criteria were as follows: (I) 18–75 years  
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of age; (II) histologically diagnosed with unresectable 
NSCLC of tumor-node-metastasis (TNM) stage IIIb, IIIc, 
or IV, as defined by the American Joint Committee on 
Cancer 8th Edition (AJCC8) and with at least 1 measurable 
lesion according to the Response Evaluation Criteria in 
Solid Tumors 1.1 (RECIST 1.1) criteria; (III) Eastern 
Cooperative Oncology Group (ECOG) performance 
status of 0 or 1; (IV) no previous systemic treatments for 
advanced diseases; (V) sufficient tumor tissue samples for 
molecular detection to determine the driver gene status. 
The key exclusion criteria were as follows: (I) known 
symptomatic brain metastases, spinal cord compression, 
or carcinomatous meningitis; (II) central type cavernous 
squamous cell carcinoma, hemorrhagic symptoms, or 
hemorrhage tendency; (III) hemorrhage tendency (e.g., 
active gastrointestinal ulcer) treated with anti-coagulants 
or vitamin K antagonists (including warfarin, heparin, or 
analogs); (IV) history of arterial/venous thromboembolism 
before the first dosing, including cerebrovascular accidents 
(e.g., transient cerebral ischemic attacks), deep venous 
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 Shanghai Chest 
Hospital (No. KS1840). All participants provided signed 
informed consent. The trial was registered at clinicaltrials.
gov (NCT03628521).

Procedure

In patients with EGFR mutant NSCLC, oral administration 
of erlotinib (150 mg, QD) was performed alongside 
oral intake of 10 mg anlotinib (cohort A). Anlotinib was 
administered for 2 continuous weeks, followed by an interval 
of 1 week, which was considered 1 treatment cycle (21 days).

In patients with no EGFR/anaplastic lymphoma kinase 
(ALK)/receptor tyrosine kinase (ROS1) mutation NSCLC, 
the treatment regimen comprised anlotinib in combination 
with chemotherapy or ICI [programmed cell death 
protein 1 (PD-1) inhibitor]. Patients were enrolled in the 
chemotherapy group first and then in the ICI group. 

In cases administered with anlotinib combined with 
chemotherapy (cohort B), the regimen was as follows: 
pemetrexed for adenocarcinoma (500 mg/m2) or gemcitabine 
for squamous carcinoma (1,000 mg/m2) on day (d)1 and d8, 
combined with carboplatin [area under the curve (AUC) =5] 
every 3 weeks and anlotinib (oral intake, 12 mg, QD on day 
1 to 14 per cycle). A total of 4–6 cycles of chemotherapy, 

then pemetrexed and anlotinib were continued to maintain 
treatment until disease progression, appearance of intolerable 
toxic effects, or withdrawal of informed consent. 

In individuals administered with anlotinib combined with 
ICI (cohort C), the standard dose of sintilimab (200 mg, 
intravenous injection once every 3 weeks) was combined 
with the standard dose of anlotinib (oral intake, 12 mg QD 
day 1–14 every cycle). 

The dose of anlotinib or erlotinib would be cut down 
by 20% when ≥ grade 3 non-hematological adverse events 
(AEs) or grade 4 hematological AEs occurred and improved 
to grade 1 in 2 weeks, otherwise withdrawn from the study. 
Treatments were performed for at least 2 cycles (42 days). 

The baseline characteristics, such as demographic 
characteristics, clinical stage, pathologic diagnosis, brain 
metastases, EGFR mutations and PD-L1 expression were 
collected. Before the treatment, the patients’ tumor tissue 
samples would be collected for programmed death-ligand 1 
(PD-L1) expression evaluation and tumor mutation burden 
(TMB) assessment. PD-L1 expression was measured by 
22C3 pharmDx assay (Agilent Technologies, Carpinteria, 
CA), and PD-L1–positive (PD-L1+) was defined as PD-
L1 tumor proportion score greater than or equal to 1%. 
The TMB was measured by the FoundationOne CDx 
assay (Foundation Medicine, Cambridge, MA), and TMB-
high (TMB-H) was defined as greater than or equal to  
10 mutations per Mb. 

Outcomes 

The primary endpoints were safety and objective response 
rate (ORR). Adverse events were evaluated according to 
the Common Terminology Criteria for Adverse Events 
(CTCAE 4.0) by the National Cancer Institute (14). 
The ORR was defined as the proportion of patients with 
complete response (CR) or partial response (PR). 

The secondary endpoints included PFS, disease control 
rate (DCR), and OS. The definition of PFS was the time 
from the first dose of either drug to investigator-assessed 
radiological progressive disease (PD) or death from any 
cause and was censored at the last tumor assessment. The 
definition of OS was the time from patient enrollment to 
death from any cause. Disease control rate was defined as 
the proportion of patients with CR, PR, or stable disease 
(SD). All patients underwent brain magnetic resonance 
imaging at baseline, and for those with brain metastases, 
tumor response as well as the intracranial response be 
evaluated per Response Evaluation Criteria in Solid Tumors 
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1.1 concurrently at scheduled tumor assessments. Efficacy 
was evaluated every 2 cycles using RECIST version 1.1. 
Safety was assessed throughout the study. All patients would 
be followed up every 2 months for survival after PD.

Statistical analysis

All efficacy endpoints were assessed in the full analysis set 
(intent-to-treat principle), which included all patients who 
met the inclusion and exclusion criteria. Safety was assessed in 
all participants who received at least 1 dose of study treatment.

Statistical analysis was performed with SAS 9.4 (SAS 
Institute, Cary, NC, USA). Continuous variables were 
presented as means ± standard deviations or medians and 
ranges. Categorical variables were presented as n (%). The 
ORR and DCR were calculated with corresponding 2-sided 
95% confidence intervals (CI) using the Clopper-Pearson 
method. Both PFS and OS were estimated by the Kaplan-
Meier method. Only descriptive statistical analysis was 
performed.

Results 

Baseline patient characteristics

A total of 82 patients were enrolled, including 30, 30, and 22 
patients in cohorts A, B, and C, respectively, between July 
2018 and April 2019. The baseline characteristics of patients, 
including age, gender, pathology, and Eastern Cooperative 
Oncology Group (ECOG) performance status, are shown in 
Table 1. There were 3 patients in cohort A did not complete 
the treatment. The data cutoff for this analysis was 31 
December 2020. The median follow-up durations were 22.8 
(range, 0.1–26.7), 25.7 (range, 2.8–29.4), and 23.4 (range, 
4.5–27.2) months in cohorts A, B, and C, respectively.

AEs

At the cutoff date, participants had different degrees of AEs, 
both in cohorts A and B (Tables 2,3).

In cohort A, 12 (40.0%) participants had dosage adjustment 
due to AEs (11 participants reduced the dosage of anlotinib 
and 1 participant reduced the dosage of both anlotinib and 
erlotinib), 9 (30%) participants had dose interruption of 
anlotinib due to AEs, and 3 (10.0%) terminated the treatment 
due to AEs (Table 2). Treatment-related AEs (TRAEs) of 
grade-3 or higher occurred in 77.3% (22/30) of cohort A. 
The most common TRAEs of ≥ grade-3 were rash (16.7%), 
oral mucositis (10.0%), diarrhea (6.7%), hypertension (6.7%), 

proteinuria (6.7%), alanine aminotransferase (ALT) increase 
(6.7%), and aspartate aminotransferase (AST) increase (6.7%), 
and grade-4 hypertension was observed in 1 participant with 
a history of hypertension (Table 3). No patient died due to 
AEs in cohort A.

In cohort B, 5 (16.7%) participants had dosage 
adjustment (2 patients reduced the dosage of anlotinib 
and 3 patients reduced the dosage of chemotherapy), 6 
(20.0%) participants had dose interruption (3 patients with 
chemotherapy delayed and 3 patients with both anlotinib 
and chemotherapy delayed) due to AEs, and 3 participants 
(10.0%) terminated their treatment due to AEs (Table 2). In 
cohort B, TRAEs of grade-3 or worse occurred in 60.0% 
(18/30) of participants. The most common ≥ grade-3 TRAEs 
were decreased platelet count (30.0%), leucopenia (16.7%), 
hand-foot syndrome (10.0%), hypertriglyceridemia (10.0%), 
oral mucositis (6.7%), and thrombus (6.7%) (Table 3).  
In squamous cell carcinoma cases administered anlotinib 
combined with gemcitabine and carboplatin, 3 participants 
(10.0%) presented with grade-4 decreased platelet count 
(Table 3). No patient died due to AEs in cohort B. 

The safety data of cohort C have been published 
previously (15).

Outcomes

In cohort A, 26 (86.7%) and 1 (3.3%) participant showed 
PR and SD, respectively (Figure 1) and 3 patients were not 
evaluable. The ORR was 86.7% (95% CI: 69.3–96.2%) in 
cohort A and the DCR was 90.0% (95% CI: 73.5–97.9%) 
(Table S1). At the cutoff date, 16 participants had disease 
progression. The median PFS (mPFS) was 21.6 months 
(95% CI: 15.6–24.9 months) (Figure 2A). The median OS 
(mOS) was not reached, and only 3 participants died. The 
12- and 24-month OS rates were 100.0% (95% CI: 100.0–
100.0%) and 87.1% (95% CI: 63.8–95.8%), respectively 
(Figure 2B). Among the 9 (30.0%) participants with brain 
metastasis at baseline in cohort A, no patient received 
radiation. Among 7 patients with measurable brain lesions, 
three achieved intracranial CR and 2 had intracranial PR; 
1 showed SD. In the two patients with unmeasurable brain 
lesions, the lesions were obviously reduced. The intracranial 
ORR (iORR) was 55.6%, and intracranial DCR (iDCR) 
was 88.9%. At the last follow-up, only 1 participant had 
developed new brain lesions (Table S2).

The ORR was 60.0% (95% CI: 40.6–77.3%) in cohort B. 
Totals of 18 (60.0%) and 11 (36.7%) participants showed PR 
and SD, respectively (Figure 1). Only 1 (3.3%) participant 
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Table 1 Baseline participant characteristics in the 3 cohorts

Characteristics
Anlotinib + erlotinib  

(cohort A) (n=30)
Anlotinib + pemetrexed/gemcitabine + 

carboplatin (cohort B) (n=30)
Anlotinib + sintilimab  

(cohort C) (n=22)

Age (years), median [range] 56 [41–76] 64.5 [47–76] 64.5 [47–74]

Gender, n (%)

Male 13 (43.3) 23 (76.7) 21 (95.5)

Female 17 (56.7) 7 (23.3) 1 (4.5)

Pathology, n (%)

Adenocarcinoma 27 (90.0) 23 (76.7) 9 (40.9)

Adenosquamous 3 (10.0) 0 0

Squamous 0 7 (23.3) 12 (54.5)

Not otherwise specified 0 0 1 (4.5)

Stage, n (%)

IIIb 1 (3.3) 4 (13.3) 4 (18.2)

IIIc 0 0 5 (22.7)

IV 29 (96.7) 26 (86.7) 13 (59.1)

Brain metastases, n (%)

Yes 9 (30.0) 0 4 (18.2)

No 21 (70.0) 30 (100.0) 18 (81.8)

Smoking, n (%)

Yes 8 (26.7) 18 (60.0) 14 (63.6)

No 22 (73.3) 12 (40.0) 8 (36.4)

ECOG PS, n (%)

0 3 (10.0) 0 1 (4.5)

1 27 (90.0) 30 (100.0) 21 (95.5)

EGFR mutation, n (%)

19deletion 18 (60.0) 0 0

L858R 11 (36.7) 0 0

18G719, 21L861Q 1 (3.3) 0 0

TP53 co-mutation, n (%)

Yes 17 (56.7) – –

No 13 (43.3) – –

PD-L1 TPS, n (%)

<1% – – 8 (36.4)

1–49% – – 5 (22.7)

≥50% – – 8 (36.4)

NE – – 1 (4.5)

TMB status, n (%)

≥10 Muts/Mb – – 7 (31.8)

<10 Muts/Mb – – 11 (50.0)

NE – – 4 (18.2)

ECOG, Eastern Cooperative Oncology Group; PS, performance status; EGFR, epidermal growth factor receptor; PD-L1, programmed 
death-ligand 1; TMB, tumor mutation burden; TPS, tumor proportion score; NE, not evaluable.
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Table 2 Safety summary in cohorts A and B

Treatment emergent AEs
Anlotinib + erlotinib  

(cohort A) (n=30)
Anlotinib + pemetrexed/gemcitabine + carboplatin 

(cohort B) (n=30)

AEs, n (%) 30 (100.0) 30 (100.0)

Treatment-related AEs, n (%) 30 (100.0) 30 (100.0)

Severe AEs (grade ≥3), n (%) 22 (73.3) 18 (60.0)

Treatment-related severe AEs (grade ≥3), n (%) 22 (73.3) 18 (60.0)

Serious AEs, n (%) 4 (13.3) 3 (10.0)

Treatment-related serious AEs, n (%) 4 (13.3) 3 (10.0)

AEs leading to dose interruption, n (%) 9 (30.0) 6 (20.0)

AEs leading to dose adjustment, n (%) 12 (40.0) 5 (16.7)

AEs leading to treatment discontinuation, n (%) 3 (10.0) 3 (10.0)

AEs leading to death, n (%) 0 (0.0) 0 (0.0)

AEs, adverse events.

showed PD due to increased amounts of liver metastases. 
The DCR was 96.7% (95% CI: 82.8–99.9%) (Table S1). At 
the cutoff date, 15 participants had disease progression. The 
mPFS was 13.0 months (95% CI: 10.5 months–NE) (Figure 
2C). In this cohort, 14 participants died, and the mOS was 
28.1 months (95% CI: 21.8 months–NE) (Figure 2D).

The ORR and DCR data in cohort C had been published 
previously (15). At the cutoff date, 11 participants had PD. 
The updated mPFS was 15.6 months (95% CI: 12.9 months–
NE) (Figure 2E). Only 3 participants died, and the updated 12- 
and 24-month OS rates were 94.7% (95% CI: 68.1–99.2%) 
and 83.9% (95% CI: 57.9–94.5%), respectively (Figure 2F).

Subgroup analysis

In subgroup analysis of different mutation types in cohort 
A, there was no significant difference in mPFS between 
patients with EGFR exon 19 deletion (EGFR 19del) and 
21L858R (24.0 vs. 20.4 months; HR =0.62, 95% CI: 
0.23–1.67; P=0.3399) (Figure 3A). The mPFS in patients 
without TP53 co-mutation was 21.0 months compared with  
24.0 months in those with TP53 co-mutation (HR =1.08; 
95% CI: 0.39–3.00; P=0.8777) (Figure 3B). Participants with 
brain metastasis achieved an mPFS of 24.0 months, while 
those without brain metastasis had an mPFS of 20.4 months 
(HR =0.66; 95% CI: 0.21–2.09; P=0.4787) (Figure 3C). 

Discussion

For the first time, this exploratory, 3-armed study evaluated 

the safety and efficacy of the multi-target antiangiogenic 
TKI anlotinib, combined with present standard strategies 
as a first-line treatment of advanced NSCLC. The results 
indicated that the 3 regimens of anlotinib combined with 
EGFR-TKI, chemotherapy, and PD-1 inhibitor all showed 
good safety and encouraging efficacy.

Multiple prospective studies confirmed that VEGF/
VEGFR inhibitors combined with EGFR-TKI could 
prolong PFS. The NEJ026 trial showed that bevacizumab 
plus erlotinib improved efficacy compared with erlotinib 
alone in Japanese patients with an ORR of 72% and a PFS 
of 16.9 months (16). The CTONG1509 study showed that 
bevacizumab plus erlotinib had an ORR of 86.3% and a PFS 
of 18.0 months in Chinese patients (17). The RELAY study 
showed ramucirumab plus erlotinib had an ORR of 76% (18) 
and a PFS of 19.4 months (19). In these previous studies, 
72–88% of the patients treated with combined therapies had 
grade-3 or worse AEs, while 73.3% of cohort A had grade-3 
or worse TRAEs in this study. In cohort A in our study, the 
most common TRAEs were rash, oral mucositis, diarrhea, 
hypertension, proteinuria, ALT increase, and AST increase, 
and grade-4 hypertension was observed in one patient, 
similar to the safety results in erlotinib (20) or anlotinib 
alone (10). The observed ORR was as high as 86.7% and 
the mPFS was 21.6 months. Unprecedented improvements 
in ORR and PFS may be due to the wider target range of 
anlotinib compared with bevacizumab or ramucirumab. 
However, this was a small sample study, and 40.0% of the 
patients had their dosage adjusted due to AEs. This suggests 
that longer follow-up and more samples are needed before 

https://cdn.amegroups.cn/static/public/TLCR-22-438-Supplementary.pdf
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Table 3 TRAEs of any grade with occurrence ≥20% and TRAEs of ≥ grade 3 in cohorts A and B

AEs

Anlotinib + erlotinib  
(cohort A) (n=30), n (%)

Anlotinib + pemetrexed/gemcitabine + carboplatin 
(cohort B) (n=30), n (%)

TRAEs of any grade with 
occurrence ≥20%

TRAEs of ≥ grade 3
TRAEs of any grade with 

occurrence ≥20%
TRAEs of ≥ grade 3

Leucopenia – – 30 (100.0) 5 (16.7)

Decreased platelet count – – 27 (90.0) 9 (30.0)

Hand-foot syndrome – – 27 (90.0) 3 (10.0)

Hypertriglyceridemia 10 (33.3) 1 (3.3) 20 (66.7) 3 (10.0)

Pharyngalgia – – 19 (63.3) –

Diarrhea 12 (40.0) 2 (6.7) 17 (56.7) –

Hypertension 20 (66.7) 2 (6.7) 15 (50.0) –

Decreased appetite 12 (40.0) – 14 (46.7) –

Hypercholesteremia 9 (30.0) – 13 (43.3) –

Anemia – – 12 (40.0) –

Oral mucositis 19 (63.3) 3 (10.0) 11 (36.7) 2 (6.7)

Hyperuricemia – – 10 (33.3) 1 (3.3)

Rash 30 (100.0) 5 (16.7) – –

Proteinuria 11 (36.7) 2 (6.7) – –

TSH increase 11 (36.7) 1 (3.3) 7 (23.3) –

Thrombus – – – 2 (6.7)

Hematuria – 1 (3.3) 8 (26.7) –

Lipase elevation – 1 (3.3) – –

ALT increased 7 (23.3) 1 (3.3) 6 (20.0) –

AST increased 7 (23.3) 1 (3.3) – –

GGT increased 8 (26.7) – – –

Hemobilirubin increase 9 (30.0) – – –

Fatigue – – 7 (23.3) –

Nausea 7 (23.3) – – –

AE, adverse events; TRAE, treatment-related adverse event; TSH, thyroid stimulating hormone; ALT, alanine aminotransferase; AST, 
aspartate aminotransferase; GGT, gamma-glutamyl transferase.

concluding on efficacy. The most appropriate dose of the 
combination of these 2 TKIs remain to be determined. 

Additionally, 9 patients with brain metastasis were 
enrolled in cohort A, including 3 with single brain lesions 
and 6 with multiple brain lesions. Among these patients, 
no patient received radiation and the intracranial treatment 
response of systemic therapy was promising. To date, only 
1 participant has developed new brain lesions. Given the 
small sample size of the subgroups in this study, further 

studies were warranted to explore the intracranial response 
of anlotinib and erlotinib.

Previous studies have shown TKI treatment is less 
effective in patients with EGFR L858R mutation than in 
those with EGFR 19del (21). Besides, the effect of TKI 
treatment in patients with TP53 co-mutation is also less 
potent than in those without such co-mutation (22). In 
cohort A of this study, patients with EGFR 21 L858R 
accounted for 36.7%, and those with TP53 co-mutation 
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Figure 1 Best overall response in cohorts A and B. SD, stable disease; PR, partial response; PD, progressive disease.
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Figure 2 PFS and OS in cohorts A (A,B), B (C,D), and C (E,F). PFS, progression-free survival; OS, overall survival; NE, not estimated; NR, 
not reached.
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accounted for 56.7%. The results could suggest that there 
was no significant difference in mPFS between patients 
with EGFR 19del and EGFR 21 L858R, as well as between 
patients with TP53 co-mutation and those without, 
suggesting that this combined regimen might benefit 
patients with both sensitizing EGFR mutations, whether 
TP53 is co-mutated or not. The subgroup analyses must 
be taken with caution due to the small sample size in this 
study. A phase II extended study is being performed to 
further clarify the relationship between these factors and 
the efficacy of this combination treatment.

The most common grade-3 or worse TRAEs were 
decreased platelet count, leucopenia, hand-foot syndrome, 
hypertriglyceridemia, oral mucositis, and thrombus. A total 
of 3 patients with grade-4 decreased platelet count all had 
squamous cell carcinoma, and none of them had bleeding 
symptoms. However, their side effects were overlapped 
because anlotinib, gemcitabine, and carboplatin all have 
partial platelet lowering effects. Thus, we only selected 
patients with non-squamous NSCLC for the subsequent 
ongoing multicenter phase III study assessing the 
combination of anlotinib with pemetrexed and carboplatin. 
In this cohort, ORR was 60.0%, and mPFS and mOS were 
13.0 months and 28.1 months, respectively. While, in the 
BEYOND study, the first-line treatment of bevacizumab 
plus platinum doublet chemotherapy achieved an ORR of 
54% and an mPFS of 9.2 months in the Chinese patients 
with advanced NSCLC (23). Therefore, a multicenter, 
randomized, double-blinded, placebo-controlled phase III 
clinical trial (NCT04439890) of 300 patients was conducted 
to verify these results. The indications of anlotinib include 
squamous cell carcinoma. Although we found grade-4 
decreased platelet count in patients with squamous cell 
carcinoma who were administered anlotinib combined 

with gemcitabine and carboplatin in this exploratory study, 
it is necessary to perform further research to explore the 
optimal dose and combination of anlotinib as a first-line 
treatment of squamous cell carcinoma. In cohort C, the 
safety of anlotinib plus PD-1 inhibitors was tolerable, with 
low incidences of TRAEs of grade-3 or worse and serious 
AEs (15). The updated mPFS was 15.6 months, which 
was longer than the similar study reported previously (5). 
Further multicenter randomized controlled trials are also in 
progress. Of note, the LEAP-007 trial of pembrolizumab 
with or without lenvatinib was terminated based on the 
prespecified futility criteria (24).

Although this study firstly explored the safety and efficacy 
of the multi-target antiangiogenic agent combined with 
current standard therapeutics as first-line treatment of 
advanced NSCLC, due to the small sample size and single-
center design, limitations were unavoidable. With the primary 
endpoints of safety and ORR, mOS was immature, limiting 
the evaluation of long-term survival benefits. Osimertinib is 
now the stand of care, but the use of osimertinib as a first-line 
treatment of EGFR-mutated advanced NSCLC was approved 
by the National Medical Products Administration in China 
in August 2019, which was after the trial was designed and 
enrollment started. Similarly, the 2018 NCCN guideline-
recommended pembrolizumab as a subsequent option of 
progression after first-line systemic therapy. Hence, with 
the rapid progress of the treatment paradigm of advanced 
NSCLC, the generalization of findings of this study might be 
limited. We hope to provide a reference for the next step in 
larger sample future studies.

Conclusions

Anlotinib in combination with EGFR-TKI, chemotherapy, 

Figure 3 Subgroup analysis of PFS in cohort A. PFS, progression-free survival.
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or ICI could achieve an acceptable safety profile in the 
first-line treatment of advanced NSCLC, with satisfactory 
treatment effects. Combination treatments, including 
anlotinib might provide multiple choices for patients with 
advanced NSCLC, which deserves further investigation 
in multicenter randomized controlled studies with a larger 
sample size. Several randomized controlled trials are 
ongoing, including NCT04124731 and NCT04439890.
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