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Abstract

Background: The combination of anlotinib with chemotherapy has demonstrated

encouraging efficacy in the treatment of nonsmall cell lung cancer (NSCLC). The

objective of this phase 1/2 trial was to establish the maximum tolerated dose of

anlotinib in combination with docetaxel and to assess the efficacy and safety of this

regimen in patients with advanced NSCLC who had progressed after platinum‐based
chemotherapy.

Methods: In the phase 1 trial, eight patients were enrolled to determine themaximum

tolerated dose, which was identified as 10 mg for anlotinib in combination with

docetaxel. In the phase 2 trial, in total, 88 patientswere randomized, with 57 receiving

anlotinib at the established maximum tolerated dose alongside docetaxel and 31

receiving docetaxel monotherapy. Tumor response was evaluated in 88 patients.

Results: In the phase 2 study, the combination of anlotinib and docetaxel demon-

strated a significant improvement in progression‐free survival compared with doce-
taxel monotherapy (median, 5.39 vs. 2.56 months; hazard ratio, 0.36; 95% confidence

interval, 0.21–0.63; p = .0002). The objective response rate was also superior in the
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combination group (26.32% vs. 6.45%). Themedian overall survival was 16.82months

for the combination group versus 9.86 months for the monotherapy group (hazard

ratio, 0.89; 95% confidence interval, 0.47–1.66; p= .7114). Safety analysis included 96

patients, and the most frequent treatment‐emergent adverse events were decreased
neutrophil count and decreased white blood cell count.

Conclusions: The addition of anlotinib to docetaxel was characterized by a

manageable safety profile and also resulted in a significant improvement in

progression‐free survival among patients with advanced NSCLC who had previously
failed platinum‐based chemotherapy (ClinicalTrials.gov identifier NCT03726736).

K E Y W O R D S
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INTRODUCTION

Chemotherapy, immune checkpoint inhibitor (ICI) monotherapy, and

their combinations are the current standard of care for patients with

advanced or metastatic nonsmall cell lung cancer (NSCLC) who lack

actionable mutations.1,2 Despite these treatments, the prognosis re-

mains poor after failure on first‐line platinum‐based chemotherapy,
with median overall survival (OS) for second‐line docetaxel therapy
ranging from 5.0 to 11.9 months.3–5 Although ICIs have shown supe-

rior median OS outcomes of 11.8–17.2 months,4–7 their efficacy is

notably diminished in patients with low or negative PD‐L1 expression,
which underscores the need for alternative therapeutic options.5–7

The combination of anti‐angiogenic agents with chemotherapy has
demonstrated potential to enhance the efficacy of second‐line treat-
ment in advanced NSCLC.8 Anti‐angiogenic agents are believed to
normalize tumor vasculature, thereby improving drug delivery and

enhancing intratumoral concentrations of chemotherapeutic

agents.9,10 The combination of chemotherapy with anti‐angiogenic
agents has demonstrated benefits in NSCLC, as demonstrated in the

REVEL trial (ClinicalTrials.gov identifier NCT01168973), in which the

addition of ramucirumab to docetaxel improved both OS and

progression‐free survival (PFS) in patients with advanced NSCLC after
platinum‐based treatment failure.11 Although ramucirumab is effec-
tive, its high cost limits accessibility, particularly in regions like China,

highlighting the need for more cost‐effective treatment options.
Anlotinib, a novel small‐molecule tyrosine kinase inhibitor, tar-

gets a broad spectrum of receptors, including VEGFR1–VEGFR4,

PDGFRα/PDGFRβ, FGFR1–FGFR4, and c‐kit.12 The ALTER 0303 trial
(ClinicalTrials.gov identifier NCT02388919) demonstrated significant

benefits of anlotinib in improving both PFS and OS as a third‐line
treatment in advanced NSCLC.13 Furthermore, studies have high-

lighted the promising efficacy and safety of anlotinib in combination

with chemotherapy as a first‐line or third‐line treatment option for
NSCLC.14–16 Given these findings, the potential of anlotinib com-

bined with chemotherapy in the second‐line setting warrants further
investigation.

This phase 1/2 clinical trial was designed to determine the

maximum tolerated dose (MTD) of anlotinib in combination with

docetaxel and to evaluate the efficacy and safety of this regimen

versus docetaxel monotherapy in patients with advanced NSCLC

who progressed after platinum‐based therapy.

MATERIALS AND METHODS

Patients

Patients with advanced NSCLC who lacked actionable driver muta-

tions and experienced progression after first‐line platinum‐based
chemotherapy were enrolled between December 2018 and January

2022. The key inclusion criteria were as follows: (1) age range, 18–75

years; (2) an Eastern Cooperative Oncology Group (ECOG) perfor-

mance status of 0–1; (3) a life expectancy of at least 3 months; (4)

histologically or cytologically confirmed stage IIIB, IIIC, or IV NSCLC;

(5) the presence of at least one measurable target lesion, as defined

by the Response Evaluation Criteria in Solid Tumors, version 1.1, with

no local treatment within the past 3 months; (6) documented pro-

gression after first‐line platinum‐based chemotherapy; and (7) the
absence of EGFR, ALK, or ROS1 sensitizing mutations in patients with

nonsquamous NSCLC. Key exclusion criteria included prior exposure

to anlotinib, docetaxel, or other small‐molecule VEGFR inhibitors as
well as the presence of active and symptomatic brain metastases.

Study design

The phase 1 study used a single‐center, 3 þ 3, dose de‐escalation
design. Based on dosing recommendations from prior trials,13,17 the

initial dose of anlotinib was set at 12 mg daily administered from day

1 to day 14 of a 21‐day cycle (once every 3 weeks). Dose adjustments
to 10 mg daily and subsequently 8 mg daily were made in response to

dose‐limiting toxicities (DLTs) observed during the first cycle. In the
absence of DLTs, anlotinib was continued at 12 mg daily in combi-

nation with docetaxel. If DLTs occurred in two or more out of three

patients, the starting dose was reduced to 10 mg daily. If only one

DLT was observed in three patients, the dose level was maintained,
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and three additional patients were enrolled. If a DLT occurred in this

subsequent cohort, the dose was reduced to 10 mg daily. Docetaxel

was administered intravenously at a dose of 60 mg/m2 on day 1 of

each cycle (once every 3 weeks). Anlotinib, predominantly metabo-

lized by CYP1A2 and CYP3A4/5, did not require dose adjustments

when co‐administered with docetaxel.18

The phase 2 trial was designed as a multicenter, randomized,

controlled superiority study. Participants were randomized at a 2:1

ratio to receive either anlotinib in combination with docetaxel or

docetaxel monotherapy. Stratified block randomization was applied

based on histologic subtype (squamous vs. nonsquamous), with a

block size of six. The dosing regimen for anlotinib and docetaxel in

the phase 2 study was consistent with the dosing established in the

phase 1 study. Because anlotinib is an approved and recommended

third‐line therapy for advanced NSCLC,19 patients assigned to the
docetaxel monotherapy arm were permitted to receive anlotinib as a

subsequent line of therapy if their disease progressed.

Initially, the trial was designed to enroll patients who had failed

first‐line platinum‐based chemotherapy. At the time of study initia-
tion, ICIs were newly introduced in China and were not yet covered

by health insurance. Because of the high cost and limited accessibility

of ICIs, few patients opted for immunotherapy. As ICIs became more

widely available and were covered by insurance in certain regions,

some patients received immunotherapy. Therefore, the study cohort

also included patients who had previously been treated with ICIs.

This clinical trial was conducted in accordance with the principles

of the Declaration of Helsinki and Good Clinical Practice guidelines.

The protocol received ethical approval from the Sir Run Run Shaw

Hospital Ethics Committee (approval no. 20180821‐14) and was
registered on ClinicalTrials.gov (identifier NCT03726736). All par-

ticipants provided written informed consent before enrollment.

Outcomes and assessment

The primary end point of the phase 1 trial was to establish the MTD

of anlotinib in combination with docetaxel, defined as the dose at

which fewer than 33% of patients experienced a DLT during the first

treatment cycle. DLTs were characterized by drug‐related grade 4
hematologic toxicity, febrile neutropenia (absolute neutrophil count

<1000/μL with a body temperature ≥38.5°C), or grade ≥3 non-
hematologic toxicity (excluding alopecia) in accordance with the

National Cancer Institute Common Terminology Criteria for Adverse

Events, version 4.0.

In the phase 2 trial, the primary end point was PFS, which was

assessed by investigators according to Response Evaluation Criteria

in Solid Tumors, version 1.1. Secondary end points included OS, the

objective response rate (ORR), the disease control rate, duration of

response, and safety. Separate analyses of tumor response, PFS, and

OS were conducted for patients with squamous cell carcinoma (SCC),

large cell carcinoma (LCC), adenocarcinoma (ADC), and those who

previously failed immunotherapy. Tumor response was evaluated 21

days after the initial dose and subsequently at 6‐week intervals.

Adverse events (AEs) were documented and graded in accor-

dance with Common Terminology Criteria for Adverse Events,

version 4.0. In addition, treatment‐emergent AEs (TEAEs), serious
AEs (SAEs), and treatment‐related AEs (TRAEs) were recorded.
Further details regarding the methodology are provided in the sup-

plementary materials.

Statistical analysis

The expected median PFS for the anlotinib plus docetaxel combina-

tion was projected to be 6.0 months, compared with 3.0 months for

docetaxel monotherapy, based on previous clinical data.11,13,20,21 To

achieve 80% power with a two‐sided alpha of .05, it was estimated
that, in total, 63 PFS events (40 in the combination group and 23 in

the control group) would be required. NCSS&PASS 11.0 software

(NCSS LLC) was used to calculate sample size, estimating that 59

individuals in the anlotinib plus docetaxel group and 29 in the

docetaxel monotherapy group would be necessary, accounting for a

20% dropout rate.

The full analysis set included all patients in phase 2 who received

at least one dose of the study drug and had at least one efficacy

assessment, whereas the safety set comprised all patients who

received at least one dose of the study drug and had safety data

available after treatment. Data from the MTD cohort in phase 1 and

2 cohorts were also pooled for efficacy analysis.

The Kaplan–Meier method was used to estimate median survival

times along with 95% confidence intervals (CIs). Hazard ratios (HRs)

and their 95% CIs were calculated to compare treatment effects.

Safety data were analyzed using descriptive statistics. Statistical

significance was set at a two‐sided p value < .05. All data analyses
were performed using SAS software, version 9.1.3 (SAS Institute Inc.).

RESULTS

Demographic characteristics

The first patient was enrolled in the phase 1 trial in December 2018.

The phase 2 trial began enrollment in June 2019, and informed con-

sent dates matched the enrollment dates. In total, eight participants

were enrolled in the phase 1 trial (Figure 1A). In the phase 2 study, 88

participants were randomized, with 57 receiving anlotinib in combi-

nation with docetaxel and 31 receiving docetaxel monotherapy

(Figure 1B). By the cutoff date of February 28, 2023, 62 patients in the

anlotinib plus docetaxel group and 31 patients in the docetaxel mon-

otherapy group had discontinued study treatment (Figure 1B). Efficacy

was evaluated in 88 patients (anlotinib plus docetaxel, n = 57; doce-
taxel monotherapy, n = 31), whereas safety was assessed in 96 pa-
tients (anlotinib plus docetaxel, n = 65; docetaxel monotherapy,

n = 31). Baseline characteristics between the two treatment groups
were generally well balanced (Table 1). Baseline patient characteris-

tics in the phase 1 (MTD cohort) and 2 studies are provided in Table S1.
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MTD of anlotinib combined with docetaxel

In the phase 1 trial, in total, eight patients were enrolled. At the 12‐
mg dose level of anlotinib, one of the initial three patients experi-

enced grade 3 hypertension and grade 3 hypokalemia, and both were

considered DLTs. Two additional patients were subsequently

enrolled at the same dose, and one of them developed grade 3 hy-

percholesterolemia and grade 3 hypertriglyceridemia, which also

classified as DLTs. Three patients who did not experience DLTs were

switched to the 10‐mg dose regimen, and no DLTs were observed.
Then, three additional patients were treated with 10 mg of anlotinib

in combination with docetaxel, and no DLTs were observed. There-

fore, the MTD of anlotinib combined with docetaxel was determined

to be 10 mg (Figure 1A).

Efficacy

As of February 28, 2023, the median follow‐up duration was 16.164
months (interquartile range [IQR], 10.355–21.973 months). In the

phase 2 study, the combination of anlotinib and docetaxel resulted in

a significant improvement in PFS compared with docetaxel

F I G U R E 1 Study flowchart. (A) Dose exploration in the phase 1 trial. (B) Patient flowchart in the current phase 1/2 trial. AE indicates
adverse event; DLT, dose‐limiting toxicity; mg/d, milligrams per day; MTD, maximum tolerated dose; PD, progressive disease.
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monotherapy, with a median PFS of 5.39 months (95% CI, 3.98–9.26

months) versus 2.56 months (95% CI, 1.41–3.71 months; HR, 0.36;

95% CI, 0.21–0.63; log‐rank p = .0002; Figure 2A). The 6‐month PFS
rate was 49.17% (95% CI, 32.45%–63.90%) in the combination group

compared with 24.77% (95% CI, 9.92%‐43.04%) in the monotherapy
group (see Table S3). The median OS was 16.82 months (95% CI,

9.63–20.40 months) in the anlotinib plus docetaxel group versus 9.86

months (95% CI, 4.90 months to not evaluable [NE]) in the docetaxel

monotherapy group (HR, 0.89; 95% CI, 0.47–1.66; log‐rank p = .7114;
Figure 2B). The 12‐month OS rates were 61.60% (95% CI,

46.90%–73.34%) and 49.86% (95% CI, 29.95%–66.92%) in the

combination and monotherapy groups, respectively (see Table S5).

Similar trends were observed in pooled data from the phase 1 and 2

trials (see Tables S4 and S6 and Figure S3).

The ORR was 26.32% (95% CI, 15.54%–39.66%) for anlotinib

plus docetaxel compared with 6.45% (95% CI, 0.79%–21.42%) for

docetaxel monotherapy; and the disease control rate was 84.21%

(95% CI, 72.13%–92.52%) versus 51.61% (95% CI, 33.06%‐69.85%),
respectively (Table 2). The median duration of response was 5.85

months (95% CI, 1.41–9.89 months) for the combination treatment

versus 1.58 months (95% CI, NE to NE) for monotherapy (HR, 0.57;

95% CI, 0.06–5.17; log‐rank p = .6108). The combined efficacy results
from both the phase 1 and phase 2 studies are presented in Table S2.

In the docetaxel monotherapy group, follow‐up treatment in-
formation was collected on 13 patients after discontinuation. Among

these, nine patients received crossover treatment with anlotinib.

Specifically, three patients received anlotinib monotherapy, and six

patients received anlotinib in combination with other therapies.

Subgroup analyses of efficacy

Subgroup analyses demonstrated that the combination of anlotinib

and docetaxel significantly improved PFS compared with docetaxel

monotherapy across various baseline characteristics (Figure 3A), with

the most pronounced benefits observed in patients who had LCC/

ADC, SCC, and those who previously failed on immunotherapy. In

addition, the OS benefit of anlotinib plus docetaxel was comparable

to that of docetaxel monotherapy across these patient subgroups

(Figure 3B).

In patients who had LCC/ADC, the median PFS was significantly

prolonged in the anlotinib plus docetaxel group compared with the

monotherapy group (6.24 months [95% CI, 5.03–10.09 months] vs.

2.40 months [95% CI, 0.72–3.71 months]; HR, 0.40; 95% CI,

0.19–0.82; log‐rank p = .0096). Similarly, in patients who had SCC,
the median PFS was extended (5.13 months [95% CI, 3.52–9.26

months] vs. 3.55 months [95% CI, 1.41–6.28 months]; HR, 0.33; 95%

CI, 0.13–0.85; log‐rank p = .0156; see Figure S1A,B). The median OS
for patients with LCC/ADC was 20.40 months (95% CI, 7.49 months

to NE) in the anlotinib plus docetaxel group versus not reached (95%

CI, 2.00 months to NE) in the docetaxel group (log‐rank p = .6504).
For patients with SCC, the median OS was 14.36 months (95% CI,

7.20–17.35 months) in the anlotinib group versus 9.86 months (95%

T A B L E 1 Baseline patient characteristics in the phase 2
study, N = 57.

Characteristic
Anlotinib plus
docetaxel, No. (%)

Docetaxel
(n = 31)

Age: Median [range], years 64 (31–74) 63 (40‐75)

Sex

Men 53 (92.98) 25 (80.65%)

Women 4 (7.02) 6 (19.35%)

ECOG performance status

0 13 (22.81) 9 (29.03%)

1 44 (77.19) 22 (70.97%)

Smoking history

Never 19 (33.33) 12 (38.71%)

Former 36 (63.12) 16 (51.61%)

Unknown 0 (0.00) 1 (3.23%)

Smoking 2 (3.51) 2 (6.45%)

Histologic subtype

SCC 24 (42.11) 14 (45.16%)

LCC 1 (1.75) 1 (3.23%)

ADC 31 (54.39) 15 (48.39%)

Others 1 (1.75) 1 (3.23%)

Metastatic disease 52 (91.23) 30 (96.77%)

No. of metastatic organs

≤2 36 (63.16) 24 (77.42%)

>2 21 (36.84) 7 (22.58%)

Brain metastasis

Yes 7 (12.28) 3 (9.68%)

No 49 (85.96) 27 (87.10%)

Unknown 1 (1.75) 1 (3.23%)

Clinical stage

IIIB 7 (12.28) 1 (3.23%)

IIIC 0 (0.00) 4 (12.90%)

IV 50 (87.72) 26 (83.87%)

Previous treatment

Surgery 31 (54.39) 13 (41.94%)

Platinum‐based doublet
chemotherapy

57 (100.00) 29 (93.55%)

Radiotherapy 19 (33.33) 10 (32.26%)

Targeted therapy 8 (14.04) 5 (16.13%)

Immunotherapy 25 (43.86) 14 (45.16%)

Others 3 (5.26) 4 (12⋅90%)

Concomitant diseases or

symptoms

48 (84.21) 29 (93.55%)

Abbreviations: ADC, adenocarcinoma; ECOG, Eastern Cooperative

Oncology Group; LCC, large cell carcinoma; SCC, squamous cell

carcinoma.
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CI, 4.60 months to NE) in the monotherapy group (see Figure

S2A,2B).

Among patients who had previously failed immunotherapy, 25

participants in the anlotinib plus docetaxel group and 14 in the

docetaxel group were analyzed. In this subgroup, anlotinib plus

docetaxel significantly improved median PFS compared with doce-

taxel monotherapy (5.39 months [95% CI, 5.03–9.53 months] vs. 2.33

months [95% CI, 0.79–4.63 months]; HR, 0.12; 95% CI, 0.04–0.40;

log‐rank p < .0001; see Figure S1C). The median OS was 16.16

months (95% CI, 8.25 months to NE) in the combination group

compared with 9.05 months (95% CI, 2.00 months to NE) in the

docetaxel group (see Figure S2C).

For immunotherapy‐naive patients, the anlotinib plus docetaxel
group also demonstrated numerically a longer median PFS compared

with the docetaxel group (6.24 months [95% CI, 3.48–10.09 months]

vs. 3.55 months [95% CI, 0.76–7.59 months]; HR, 0.50; 95% CI,

0.24–1.04; log‐rank p = .0577; see Figure S1D). In terms of OS, the
anlotinib plus docetaxel group achieved a median OS of 17.35

months (95% CI, 7.49–NE) versus not reached (95% CI, 5.88 months

to NE) in the docetaxel group (see Figure S2D).

F I G U R E 2 (A) Progression‐free survival and (B) overall survival of patients with advanced nonsmall cell lung cancer in the phase 2 study.
CI, confidence interval; HR, hazard ratio; NE, not evaluable.
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Safety

In total, two patients in the anlotinib 12‐mg plus docetaxel group, 63
in the anlotinib 10‐mg plus docetaxel group, and 31 in the docetaxel
monotherapy group were included in the safety set. TEAEs were

observed in two of two (100%), 62 of 63 (98.41%), and 24 of 31

(77.42%) patients in the anlotinib 12‐mg, anlotinib 10‐mg, and
docetaxel groups, respectively. Among these groups, grade ≥3 TEAEs
were reported in two of two (100%), 34 of 63 (53.97%), and 10 of 31

(32.26%) patients, respectively (Table 3).

TRAEs occurred in two of two patients (100%) in the anlotinib

12‐mg group, 59 of 63 (93.65%) in the anlotinib 10‐mg group, and 19
of 31 (61.29%) in the docetaxel monotherapy group. Of these, two of

two (100%), 30 of 63 (47.62%), and six of 31 (19.35%) patients,

respectively, experienced grade ≥3 TRAEs. SAEs were documented in
13 of 63 patients (20.63%) in the anlotinib 10‐mg group, in no pa-
tients (0%) in the anlotinib 12‐mg group, and in seven of 31 patients
(22.58%) in the docetaxel group. Discontinuation of treatment

because of TEAEs occurred in four of 63 patients (6.35%) in the

anlotinib 10‐mg plus docetaxel group, and one TEAE‐related death
(3.23%) was reported in the docetaxel monotherapy group (Table 3).

The most frequently reported TEAEs included decreased

neutrophil count (100% in the anlotinib 12‐mg group, 46.03% in the
anlotinib 10‐mg group, and 32.26% in the docetaxel group) and

decreased white blood cell count (100%, 42.86%, and 38.71%,

respectively; Table 3).

DISCUSSION

The phase 1 study established the MTD of anlotinib at 10 mg in

combination with docetaxel for patients with advanced NSCLC who

had progressed after platinum‐based chemotherapy. Although the

standard first‐line dose of docetaxel for NSCLC is 75 mg/m2 every 3
weeks, a reduced dose of 60 mg/m2 every 3 weeks was used in the

current study because previous findings have demonstrated

improved tolerability at this lower dose in Asian populations when

used in the second‐line setting.22,23 The phase 2 trial demonstrated
that anlotinib combined with docetaxel significantly prolonged PFS

versus docetaxel monotherapy, with the combination regimen

exhibiting a favorable safety and tolerability profile.

Anlotinib exerts its antitumor effects by inhibiting tumor angio-

genesis, reducing cancer cell proliferation and migration, and modu-

lating the tumor immune microenvironment toward a less immune‐
tolerant state.12,24,25 The addition of anti‐angiogenic agents to
chemotherapy represents a promising therapeutic approach,

enhancing the cytotoxic effects of chemotherapy on vulnerable tu-

mor cells.26 In this study, anlotinib plus docetaxel significantly

improved PFS (median, 5.39 vs. 2.56 months) compared with doce-

taxel monotherapy in patients with advanced NSCLC who had failed

platinum‐based therapy. This outcome was either numerically supe-
rior or at least comparable to results from other second‐line anti‐
angiogenic agents, such as ramucirumab plus docetaxel (median PFS,

4.5–5.22 months)11,27 and nintedanib plus docetaxel (3.5 months),21

as well as single‐agent ICIs like tislelizumab (4.2 months),4 sintilimab
(4.3 months),5 nivolumab (2.8 months),6 and atezolizumab (2.8

months).7 In addition, the ORR of 26.32% observed in this study was

comparable to the ORRs reported in prior studies (range, 22.6%–

28.9%).4,5,11,27 Furthermore, the combination of anlotinib and doce-

taxel also yielded an improved median OS of 16.82 months, which is

consistent with survival outcomes reported for ramucirumab plus

docetaxel (median OS, 10.5–15.15 months),11,27 nintedanib plus

docetaxel (10.1 months),21 and single‐agent ICIs (11.79–16.9

months).4–7 However, the observed crossover effect, in which initial

OS discrimination was followed by a period of reduced difference,

can be explained by several factors. First, after discontinuation, nine

T A B L E 2 Tumor response as assessed by investigators according to Response Evaluation Criteria in Solid Tumors, version 1.1, in the
phase 2 study.

Response

Total population LCC/ADC SCC

Anlotinib plus
docetaxel, n = 57

Docetaxel,
n = 31

Anlotinib plus
docetaxel, n = 32

Docetaxel,
n = 16

Anlotinib plus
docetaxel, n = 24

Docetaxel,
n = 14

Best overall response,

no. (%)

PR 15 (26.32) 2 (6.45) 8 (25.00) 1 (6.25) 6 (25.00) 1 (7.14)

SD 33 (57.89) 14 (45.16) 19 (59.38) 6 (37.50) 14 (58.33) 8 (57.14)

PD 7 (12.28) 12 (38.71) 3 (9.38) 7 (43.75) 4 (16.67) 4 (28.57)

NE 2 (3.51) 3 (9.68) 2 (6.25) 2 (12.50) 0 (0.0) 1 (7.14)

ORR [95% CI], % 26.32 [15.54–39.66] 6.45

[0.79–21.42]

25.00 [11.46–43.40] 6.25

[0.16–30.23]

25.00 [9.77–46.71] 7.14

[0.18–33.87]

DCR [95% CI], % 84.21 [72.13–92.52] 51.61

[33.06–69.85]

84.38 [67.21–94.72] 43.75

[19.75–70.12]

83.33 [62.62–95.26] 64.29

[35.14–87.24]

Abbreviations: ADC, adenocarcinoma; CI, confidence interval; DCR, disease control rate; LCC, large cell carcinoma; NE, not evaluable; ORR, objective

response rate; PD, progressive disease; PR, partial response; SCC, squamous cell carcinoma; SD, stable disease.
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of 13 patients in the control group received anlotinib as a crossover

treatment. This crossover likely may contribute to the dilution of OS

differences during certain time periods because patients in the

control group derived a survival benefit from subsequent anlotinib

therapy. Second, the relatively small sample size may have affected

the consistency of OS discrimination throughout the study.

F I G U R E 3 Subgroup analyses of (A) progression‐free survival and (B) overall survival in the phase 2 study. CI indicates confidence
interval; ECOG, Eastern Cooperative Oncology Group; SCC, squamous cell carcinoma.
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It is important to highlight that immunotherapy, either as mon-

otherapy or in combination with chemotherapy, has become the

standard first‐line treatment for patients with advanced NSCLC who
lack actionable driver mutations.1,2 During the course of this study,

as immunotherapy agents became more widely available and were

covered by health insurance in China, more than 40% of the enrolled

patients had received immunotherapy as their first‐line treatment.
Consequently, although our findings suggest that anlotinib combined

with docetaxel demonstrates promising efficacy in advanced NSCLC

and holds potential as a novel second‐line treatment option, these
results should be interpreted with caution. Further head‐to‐head
clinical trials are necessary to substantiate this observation.

To account for this potential bias, we conducted a subgroup

analysis focusing on patients who had previously received immuno-

therapy. The analysis revealed that anlotinib plus docetaxel extended

median PFS (5.39 vs. 2.56 months) and OS (16.82 vs. 9.86 months)

compared with docetaxel monotherapy, suggesting a beneficial sur-

vival advantage because of the synergistic antitumor effects of ICIs

and tyrosine kinase inhibitors.28,29 In the CONTACT‐01 trial (Clin-
icalTrials.gov identifier NCT04471420), which included patients with

advanced NSCLC who had previously received ICIs and chemo-

therapy and subsequently experienced disease progression, the me-

dian PFS was 4.6 months in the atezolizumab plus cabozantinib arm

compared with 4.0 months in the docetaxel arm, with the median OS

reported as 10.7 months and 10.5 months, respectively.30 Similarly,

in the SAPPHIRE trial (ClinicalTrials.gov identifier NCT03906071),

sitravatinib plus nivolumab did not significantly improve PFS (4.4 vs.

5.4 months; p = 0.452) or OS (12.2 vs. 10.6 months; p = 0.144)

compared with docetaxel monotherapy in patients with advanced

nonsquamous NSCLC who had progressed after prior treatment with

platinum‐based chemotherapy and ICIs.31 These studies underscore
the limited efficacy of immunotherapy rechallenge as a second‐line

T A B L E 3 Safety profile in the phase 1 (maximum tolerated dose cohort) and phase 2 studies.

No. of events (%)

Anlotinib 10 mg plus
docetaxel, n = 63 Docetaxel, n = 31

Events Any grade Grade ≥3 Any grade Grade ≥3

TEAE 62 (98.41) 34 (53.97) 24 (77.42) 10 (32.26)

TRAE 59 (93.65) 30 (47.62) 19 (61.29) 6 (19.35)

TEAE leading to dose reduction 12 (19.05) — 1 (3.23) —

TEAE leading to treatment discontinuation 4 (6.35) — 0 (0.00) 0 (0.00)

SAE 13 (20.63) — 7 (22.58) —

TEAE leading to death 0 (0.00) 0 (0.00) 1 (3.23) 1 (3.23)

The most common TEAEs: >10% in either group)

Neutrophil count decreased 29 (46.03) 18 (28.57) 10 (32.26) 4 (12.90)

White blood cell count decreased 27 (42.86) 11 (17.46) 12 (38.71) 4 (12.90)

Proteinuria 12 (19.05) 1 (1.59) 2 (6.45) 0 (0.00)

Anemia 12 (19.05) 0 (0.00) 5 (16.13) 0 (0.00)

Hand–foot syndrome 12 (19.05) 0 (0.00) 0 (0.00) 0 (0.00)

Hypertension 11 (17.46) 3 (4.76) 0 (0.00) 0 (0.00)

Diarrhea 10 (15.87) 1 (1.59) 0 (0.00) 0 (0.00)

Fatigue 10 (15.87) 1 (1.59) 3 (9.68) 0 (0.00)

Alopecia 10 (15.87) 0 (0.00) 1 (3.23) 0 (0.00)

Hypertriglyceridemia 9 (14.29) 1 (1.59) 1 (3.23) 0 (0.00)

Mucositis oral 9 (14.29) 2 (3.17) 0 (0.00) 0 (0.00)

Hypoalbuminemia 8 (12.70) 0 (0.00) 2 (6.45) 0 (0.00)

Hypokalemia 8 (12.70) 2 (3.17) 2 (6.45) 0 (0.0)

Cough 8 (12.70) 0 (0.00) 3 (9.68) 1 (3.23)

Sore throat 8 (12.70) 0 (0.00) 0 (0.00) 0 (0.00)

Abnormal liver function 7 (11.11) 0 (0.00) 1 (3.23) 0 (0.00)

Abbreviations: SAE, serious adverse event; TEAE: treatment‐emergent adverse event; TRAE, treatment‐related adverse event.
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option in advanced NSCLC. Moreover, our findings are consistent

with previous studies evaluating second‐line anti‐angiogenic
agents.32–34 The median PFS in patients who received nintedanib or

ramucirumab plus chemotherapy was reported as 5.5–5.9 months in

those who progressed after platinum‐based chemotherapy and/or
ICIs.32,33 Notably, the median OS with ramucirumab plus docetaxel

was 19.8 months in patients who progressed after prior immuno-

therapy, which is comparable to the 16.16 months observed with

anlotinib plus docetaxel in the current study.33 These findings sug-

gest that chemotherapy combined with targeted agents may be a

viable therapeutic alternative in this patient population. This trend of

survival benefit was also observed in immunotherapy‐naive patients,
in whom anlotinib plus docetaxel resulted in superior median PFS

(6.24 vs. 3.55 months) compared with docetaxel alone. The HR for

PFS in immunotherapy‐naive patients was 0.50, which was higher
than the HR of 0.12 observed in patients who had previously failed

immunotherapy. This suggests that patients with prior immuno-

therapy exposure may derive greater PFS benefit from second‐line
anlotinib combined with docetaxel. However, the median PFS was

6.24 months in the immunotherapy‐naive group compared with 5.39
months in the group that had received prior immunotherapy. This

suggests that, in terms of absolute PFS time, the immunotherapy‐
naive group may have an advantage. However, these findings

should be interpreted with caution. The sample size for the subgroup

analysis was relatively small, which may affect the robustness of the

results. In addition, there may be differences in baseline character-

istics between the subgroups that could influence the comparison of

treatment effects.

Recent studies have demonstrated that the combination of ICIs

with anti‐angiogenic agents or novel agents, such as datopotamab
deruxtecan, may represent a promising second‐line treatment option
for patients with NSCLC who have failed first‐line chemotherapy
and/or immunotherapy.35–37 In the MORPHEUS‐Lung study (Clin-
icalTrials.gov identifier NCT03337698), atezolizumab combined with

bevacizumab significantly improved PFS (7.0 vs. 4.6 months) and OS

(13.7 vs. 9.6 months) compared with docetaxel in patients with

NSCLC who progressed after prior platinum‐based chemotherapy
and anti–PD‐L1/PD‐1 therapy, whether administered concurrently
or sequentially.35 Similarly, the Lung‐MAP S1800A trial (Clin-

icalTrials.gov identifier NCT03971474) demonstrated that ramucir-

umab plus pembrolizumab significantly improved OS (14.5 vs. 11.6

months) compared with the standard of care (including docetaxel/

ramucirumab, docetaxel, gemcitabine, and pemetrexed) in patients

with advanced NSCLC who progressed after prior anti–PD‐L1/PD‐1
therapy and/or platinum‐based chemotherapy.36 Consequently, for
patients with advanced NSCLC who have failed prior immuno-

therapy, the combination of anlotinib with chemotherapy or ICIs as a

second‐line treatment warrants further investigation.
In addition, PFS benefits were observed across various sub-

groups that received with docetaxel plus anlotinib, in line with the

primary analysis. Notably, both patients with SCC and those with

LCC/ADC showed improved outcomes with the addition of anlotinib,

consistent with the subgroup analysis from the ALTER 0303 trial.38

The observed median PFS for docetaxel in the current study

(2.56 months) is consistent with the CheckMate 078 trial (Clin-

icalTrials.gov identifier NCT02613507),6 which enrolled Chinese

patients and reported a median PFS of 2.8 months for docetaxel. This

also aligns with findings from other studies, including LUME‐Lung 1
trial (ClinicalTrials.gov identifier NCT00805194; median PFS, 2.7

months),21 ORIENT‐3 (ClinicalTrials.gov identifier NCT03150875;
median PFS, 2.79 months),5 REVEL (median PFS, 3.0 months),11 and a

phase 3 trial comparing pemetrexed with docetaxel (median PFS, 2.9

months).39 These results further support the appropriateness of us-

ing the PFS achieved with docetaxel as a benchmark for the control

group in our study. Although trials like CheckMate 017 (Clin-

icalTrials.gov identifier NCT01642004)40 and CheckMate 057 (Clin-

icalTrials.gov identifier NCT01673867)41 reported higher median

PFS values for docetaxel, the smaller sample size of our control group

(31 patients) and the focus on a specific Chinese population likely

contributed to the observed variation in the data.

The safety profile of the anlotinib plus docetaxel regimen in

this study was comparable to that observed with other anti‐
angiogenic agents in combination with chemotherapy.11,21,27 The

incidence of TEAEs was similar (98.41% vs. 93.6%–100%), as was

the rate of SAEs (20.63% vs. 28.9%–43%), with hematologic events

being the most common TEAEs. No TEAEs leading to death were

observed in the anlotinib plus docetaxel group, and the rate of

TEAEs leading to treatment discontinuation was 6.35%, which was

lower than the 22.7% reported with nintedanib plus docetaxel.21

Thus anlotinib combined with docetaxel as a second‐line therapy in
NSCLC was generally well tolerated, with no new safety signals

identified.14,25

However, this study has certain limitations. Despite being

adequately powered, the sample size was relatively small, and the

findings require validation in larger phase 3 clinical trials. Moreover,

the study population was limited to Chinese patients, which may

affect the generalizability of the results.

In conclusion, anlotinib plus docetaxel significantly improved PFS

compared with docetaxel monotherapy in patients with advanced

NSCLC who had failed prior platinum‐based chemotherapy. The
combination regimen demonstrated a favorable safety profile and

could represent a potential second‐line treatment option for these
patients. Furthermore, for patients who have failed both immuno-

therapy and/or platinum‐based chemotherapy, the combination of
anlotinib with either chemotherapy or ICIs presents a viable avenue

for exploration in future second‐line treatment strategies.
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