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Abstract
Background Non-small cell lung cancer (NSCLC) is one of the leading causes of cancer-related mortality worldwide. 
Despite significant advancements in chemotherapy, targeted therapy, and immunotherapy, the prognosis for 
advanced NSCLC remains poor. The development of resistance to standard treatments and the lack of effective 
therapeutic options for heavily pretreated patients underscore the urgent need for novel treatment strategies. 
Angiogenesis plays a pivotal role in tumor growth and metastasis, making it a critical target in cancer therapy. 
Anlotinib, a novel multi-target tyrosine kinase inhibitor, has demonstrated potent anti-tumor activity in patients with 
advanced NSCLC.

Methods The retrospective analysis was conducted on clinical data from 82 patients with advanced NSCLC who 
received either anlotinib monotherapy or combination therapy. Patients were divided into two groups based on 
different treatment modalities: anlotinib monotherapy group (30 patients) and anlotinib combination therapy group 
(52 patients). The anlotinib combination therapy group received anlotinib in combination with immune checkpoint 
inhibitors (ICIs), chemotherapy, or targeted drugs. The primary endpoint was progression-free survival (PFS). 
Secondary endpoints included objective response rate (ORR), disease control rate (DCR), and adverse events.

Results Although the difference in ORR between the two groups was not statistically significant (P > 0.05), the 
DCR was notably higher in the combination therapy group compared to the monotherapy group (86.5% vs. 66.7%, 
P < 0.05). In the anlotinib combination therapy group, patients demonstrated a significantly longer PFS compared 
to those in the anlotinib monotherapy group (median PFS: 20.0 m vs. 9.3 m, P = 0.030). The PFS% at 12, 18, and 24 
months in the anlotinib combination therapy group were 65.38%, 55.77%, and 28.85%, respectively, all significantly 
higher than in the anlotinib monotherapy group (P < 0.05). In the combination therapy regimen, anlotinib combined 
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Introduction
Lung cancer remains a global health challenge as the 
leading cause of cancer-related mortality, with over 
2.2 million reported cases and nearly 1.8 million fatalities 
in 2020 alone [1]. NSCLC includes squamous, adenocar-
cinoma, and large-cell carcinoma, accounting for 80-85% 
of all lung cancers, with an overall 5-year survival rate of 
20% [2, 3]. Chemotherapy, the conventional treatment, 
yields limited advantages for advanced NSCLC due to its 
substantial side effects, often poorly tolerated by patients 
[4]. The emergence of targeted drugs and immunother-
apy is promising for the treatment of NSCLC [5–7].

Angiogenesis plays an important role in tumor occur-
rence, proliferation, and metastasis [8, 9]. Anti-angio-
genic drugs are considered to have promising therapeutic 
effects, especially in patients who cannot tolerate che-
motherapy. Anlotinib, a multi-targeted tyrosine kinase 
inhibitor, is frequently used in clinical settings. It 
impedes the vascular growth factor receptor (VEGFR), 
platelet-derived growth factor receptor (PDGFR), and 
fibroblast growth factor receptor (FGFR), thereby effi-
ciently thwarting tumor angiogenesis [10, 11]. The phase 
III ALTER0303 study demonstrated that patients with 
advanced NSCLC receiving anlotinib as third or further 
line treatment had significantly longer overall survival 
(OS) (median OS: 9.6 m vs. 6.3 m) and PFS (median PFS: 
5.4 m vs. 1.4 m) than patients receiving placebo [12].

Previous studies suggested the potential synergis-
tic effects of anti-angiogenic drugs in combination with 
other types of therapy [7, 13, 14]. However, the real-
world efficacy and safety of anlotinib in combination 
with other drugs for advanced NSCLC must be further 
explored. This study aimed to evaluate the efficacy and 
safety of anlotinib monotherapy or combination therapy 
in the treatment of patients with advanced NSCLC.

Materials and methods
Patients
This study retrospectively analyzed the clinical data of 
82 patients with advanced NSCLC treated with anlo-
tinib (monotherapy or combination therapy) at the 
Department of Respiratory and Critical Care Medicine, 

Nanjing Drum Tower Hospital Clinical College of Nan-
jing University of Chinese Medicine, from July 2018 
to September 2021 (Fig.  1). The study was approved by 
the Medical Ethics Committee of Nanjing Drum Tower 
Hospital. (Ethics No. 2020-137-13).The inclusion criteria 
were as follows: (i) the presence of pathologically or cyto-
logically confirmed NSCLC, (ii) pathological stage III-IV, 
(iii) PS score of 0–1, (iv) age ≥ 18 years old, (v) expected 
survival time ≥ 3 months, (vi) patients received either 
anlotinib monotherapy or combination therapy with 
ICIs, chemotherapy, or targeted drugs. Exclusion criteria: 
(i) with autoimmune and immunosuppressive diseases, 
(ii) combined with primary tumors at other sites, (iii) 
poor compliance and missed visits, (iv) no measurable 
lesions or lesions that could not be evaluated.

Patients were divided into two groups based on 
whether they received anlotinib alone or in combination 
with ICIs, chemotherapy, or targeted drugs. The dose of 
anlotinib was 8–12 mg once daily for 2 weeks, followed 
by 1-week discontinuation, with the clinician adjust-
ing the dose during treatment based on the patient’s 
response. ICIs included sintilimab [200  mg], camreli-
zumab [200  mg], and pembrolizumab [200  mg], which 
were given intravenously on the first day of each cycle 
(3 weeks for 1 cycle). Chemotherapeutic agents include 
pemetrexed [500 mg/m2], docetaxel [75 mg/m2], given 
intravenously on the first day of each cycle, and gem-
citabine [1,250 mg/m2], given intravenously on the first 
and eighth days of each cycle. Targeted agents included 
osimertinib (80  mg orally once daily), gefitinib (250  mg 
orally once daily), and erlotinib (150  mg orally once 
daily). Prior anti-angiogenic therapy included bevaci-
zumab (Avastin) and recombinant human vascular endo-
thelial inhibitor injection (Endostar).

Data collection
Clinical and survival data for all patients were analyzed 
retrospectively through medical records and telephone 
interviews. The following data were collected from medi-
cal records: age, gender, smoking history, histology, pres-
ence of metastases, presence of hypertension, and history 

with ICIs significantly prolonged patients’ PFS (median PFS: 25.4 m vs. 9.3 m, P < 0.05). Subgroup analysis results 
indicated that in subgroups of male patients, patients with a history of hypertension, patients with ≥ 3 lines of 
treatment, and patients without a history of anti-angiogenic therapy, the PFS in the anlotinib combination therapy 
group was significantly better than in the anlotinib monotherapy group (P < 0.05). Although the incidence of bleeding 
and skin adverse reactions was higher in the anlotinib combination therapy group compared to the monotherapy 
group, the difference was not statistically significant (P > 0.05).

Conclusion Anlotinib combination therapy was associated with improved PFS in advanced NSCLC patients, with a 
tolerable safety profile.

Keywords Anlotinib, Advanced NSCLC, Combination therapy, Efficacy, Safety
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of anti-angiogenic drug use. Follow-up visits were per-
formed every two cycles.

Evaluation of efficacy and adverse events
Efficacy was assessed according to the criteria for eval-
uating the efficacy of solid tumors1.1 [15], including 
complete response (CR), partial response (PR), stable 
disease (SD), and progressive disease (PD). CR: Com-
plete disappearance of all target lesions, with no new 
lesions emerging and normalization of tumor markers. 
PR: ≥30% reduction in the sum of the largest diameters 
of target lesions after treatment.SD: shrinkage of the sum 
of the largest diameters of the target lesions after treat-
ment without reaching PR, or increase in the sum of 
the largest diameters of the target lesions before reach-
ing PD.PD: increase of the sum of the largest diameters 
of the target lesions by at least ≥ 20% after treatment, or 
the emergence of new lesions.OS was defined as the time 
between the start of the study treatment and death from 
any cause. PFS was recorded as the time from the start of 
the treatment until the first documented progression of 
the disease, final follow-up, or any cause of death. ORR = 
(CR + PR)/total cases × 100%, DCR = (CR + PR + SD)/total 
cases × 100%. Adverse drug reactions in both groups 

during treatment were using the Common Terminology 
Criteria for Adverse Events (CTCAE) version 5.0 [16].

Statistical analysis
SPSS version 25.0, GraphPad Prism 9.0 were used for 
all statistical analyses. Differences in demographic and 
imaging response characteristics between groups were 
assessed by the chi-square (χ2) test for categorical or 
t-test for continuous variables. Survival curves were plot-
ted by the Kaplan-Meier method, and the Log-rank test 
made comparisons. Cox regression models were used to 
find the prognostic factors associated with PFS. A value 
of P < 0.05 was considered statistically significant.

Results
Patient characteristics
From 2018 to 2021, a total of 94 patients met the inclu-
sion and exclusion criteria. Among them, 5 were lost to 
follow-up, and 7 were not on regular medication. Finally, 
82 patients were included in the study. Among all eligible 
patients, males constituted the majority (79.3%), and 38 
patients (46.3%) had a history of smoking. 12 patients 
were classified as stage III, while 70 patients were stage 
IV. 38 patients (46.3%) were diagnosed with squamous 

Fig. 1 Experimental group flow chart
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carcinoma, and 44 patients (53.7%) had non-squamous 
carcinoma. Liver metastases were present in 8 patients 
(9.8%), brain metastases in 10 patients (12.2%), and bone 
metastases in 26 patients (31.7%). Anlotinib was adminis-
tered as first-line therapy in 12 patients (14.6%), second-
line therapy in 27 patients (32.9%), and third- or later-line 
therapy in 43 patients (52.4%). 30 patients received anlo-
tinib monotherapy, while 52 patients received combina-
tion therapy. Among them, 18 patients received anlotinib 
in combination with ICIs, 20 patients in combination 
with chemotherapy, and 14 patients in combination 
with targeted drugs. The baseline characteristics of the 
patients are summarized in Table  1. There were no sig-
nificant differences between the two groups in terms 
of gender, age, smoking history, histology, ECOG PS, 
metastases, hypertension, treatment regimen, history 
of antiangiogenic therapy, or cTNM staging, indicating 
comparability (P > 0.05).

Efficacy
As shown in Table  2, in the anlotinib monotherapy 
group, the best response was observed as follows: 2 cases 
of PR (6.7%), 18 cases of SD (60%), and 10 cases of PD 
(33.3%). In the anlotinib combination therapy group, the 
best response was: 5 cases of PR (9.6%), 40 cases of SD 
(76.9%), and 7 cases of PD (13.5%). The ORR in the anlo-
tinib combination therapy group was 9.6%, higher than 
the 6.7% in the monotherapy group, but the difference 
was not statistically significant (P = 0.960). The DCR was 
86.5%, higher than the 66.7% in the monotherapy group, 
and the difference was statistically significant (P = 0.033).

Table 1 Baseline characteristics of two groups
characteristics anlotinib monotherapy anlotinib combination P value
Age 68.1 ± 9.4 66.3 ± 10 0.464
Gender, n(%) 0.638
 Male 24(80) 24(75)
 Female 6(20) 8(25)
Histology, n(%) 0.328
 Squamous cell carcinoma 15(50) 14(43.8)
 Non-squamous cell carcinoma 15(50) 18(56.2)
ECOG, n(%) 0.328
 0 18(60) 18(56.2)
 1 12(40) 14(43.8)
Metastasis, n(%) 0.364
 No 15(50) 11(34.4)
 Number of metastases = 1 9(30) 10(31.3)
 Number of metastases = 2 4(13.3) 10(31.2)
 Number of metastases ≥ 3 2(6.7) 1(3.1)
Hypertension, n(%) 0.461
 No 19(63.3) 17(53.1)
 Yes 11(36.7) 15(46.9)
Treatment line, n(%) 0.526
 First-line 5(16.7) 6(18.8)
 Second-line 6(20) 10(31.2)
 Third-line and above 19(63.3) 16(50)
Pre-antiangiogenic therapy, n(%) 0.891
 No 23(76.7) 25(78.1)
 Yes 7(23.3) 7(21.9)
cTNM stage, n(%) 0.090
 III 6(20) 1(3.1)
 IV 24(80) 31(96.9)
Smoking habits, n(%) 0.023
 Non-smoker 12(40) 22(68.8)
 ex-smoker 18(60) 10(31.2)

Table 2 Short-term effects of two groups
anlotinib monotherapy anlotinib combination P value

PR 2(6.7%) 5(9.6%)
SD 18(60%) 40(76.9%)
PD 10(33.3%) 7(13.5%)
ORR 6.7% 9.6% 0.960
DCR 66.7% 86.5% 0.033
Boldness indicates p value less than 0.05
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As of the statistical time (October 2022), the follow-
up time for patients in the anlotinib monotherapy group 
ranged from 1.0 month to 24.5 months, while for patients 
in the anlotinib combination therapy group, it ranged 
from 1.4 months to 33.7 months. The PFS in the anlo-
tinib combination therapy group was superior to that in 
the anlotinib monotherapy group (median PFS: 20.0  m 
vs. 9.3 m, P = 0.030, Fig. 2). As shown in Fig. 3, the PFS% 
at 6 months in the anlotinib combination therapy group 

was 86.54%, compared to 76.67% in the anlotinib mono-
therapy group (P = 0.252). The PFS% at 12, 18, and 24 
months were 65.38%, 55.77%, and 28.85%, respectively, 
all significantly higher than in the anlotinib monotherapy 
group (P = 0.026; P = 0.024; P = 0.017). Since the majority 
of patients (96.3%) were still alive at the last follow-up, 
OS analysis was not conducted.

The analysis of different combination regimens (with 
ICIs/chemotherapy/targeted drugs) demonstrated that 

Fig. 3 Comparison of PFS% at 6- months (a), 12- months (b), 18- months (c), and 24- months (d) between the two groups

 

Fig. 2 Comparison of PFS between the two groups
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anlotinib combination therapy with ICIs significantly 
improved patients’ PFS (median PFS: 25.4  m vs. 9.3  m, 
P = 0.043, Fig.  4). Anlotinib combination therapy with 
chemotherapy (median PFS: 20.7 m vs. 9.3 m, P = 0.336, 
Fig. 4) and with targeted drugs (median PFS: 19.3 m vs. 
9.3 m, P = 0.119, Fig. 4) showed trends toward prolonging 
PFS, albeit not statistically significant.

Subsequently, we conducted subgroup analysis to iden-
tify patients who were most likely to benefit from anlo-
tinib combination therapy. The results indicated that 
in subgroups of male patients, patients with a history 
of hypertension, and patients without a history of anti-
angiogenic therapy, the efficacy of anlotinib combination 
therapy was significantly better than that of anlotinib 
monotherapy (P < 0.05, Table  3; Fig.  5). In addition, the 
subgroup of third-line and subsequent treatments also 
showed statistically significant differences. In order to 
evaluate the efficacy across different lines of therapy, we 
compared the PFS between the monotherapy and com-
bination therapy groups in both the first/second line 
and third line or later treatments. The results indicated 
that the combination therapy group consistently exhib-
ited a higher survival rate than the monotherapy group 
in the first and second line treatments, especially after 20 
months, where the divergence became more pronounced. 
This suggests that patients in the first or second line of 
treatment may derive greater benefits from combina-
tion therapy. In the third line or subsequent treatments, 

the combination therapy group showed a slightly higher 
survival rate in the early stages, but the curves tended to 
converge in the mid-to-later stages.(Fig. 6).

Furthermore, we performed univariate analysis of PFS, 
and the results showed that PFS was not significantly 
associated with age, gender, smoking history, or patho-
logical staging, but was associated with the treatment 
modality (Fig. 7).

Safety
The incidence of adverse reactions in the anlotinib com-
bination therapy group (44.2%) was higher than that 
in the anlotinib monotherapy group (30%), but the dif-
ference was not statistically significant (P = 0.203). The 
most common adverse reactions in the anlotinib com-
bination therapy group were bleeding and skin tissue, 
including nasal mucosal bleeding, gum bleeding, rash 
and hand-foot syndrome. Other notable adverse reac-
tions included fatigue, hypertension, decreased plate-
let count and deficiency of granules. Among them, four 
patients experienced grade 3–4 adverse reactions (1 case 
of hypertension, 1 case of hand-foot syndrome, 1 case of 
gastrointestinal reactions, and 1 case of hypothyroidism). 
Adverse reactions in the monotherapy group mainly 
included hypertension, pulmonary infections, and bleed-
ing, with no patients experiencing grade 3–4 adverse 
reactions. Patients experiencing adverse reactions could 
alleviate symptoms through symptomatic treatment, 

Fig. 4 Comparison of PFS of anlotinib alone and combination (a), anlotinib in combination with ICIs (b), anlotinib in combination with chemotherapy (c), 
and anlotinib in combination with targeted drugs (d)
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dose adjustments, or discontinuation of medication. 
There were no treatment-related deaths in either group 
(Table 4).

Discussion
The number of new cases of lung cancer in 2022 reached 
approximately 2.5 million, representing 12.4% of all new 
cancer cases worldwide, and it has surpassed female 

breast cancer as the most commonly diagnosed cancer. 
With about 1.8 million deaths, the mortality rate stands 
at a staggering 18.7%, making it the leading cause of can-
cer-related deaths globally [17]. In China, lung cancer is 
the primary cause of cancer-related deaths, with 820,000 
new cases and 720,000 deaths reported in 2020 alone, 
accounting for 40% of global lung cancer fatalities [1]. 

Table 3 Subgroup analysis of PFS with anlotinib monotherapy or anlotinib combination therapy
characteristics Total patients

(n = 82)
mPFS P value HR (95% CI)
anlotinib monotherapy (n = 30) anlotinib combination

(n = 52)
Age
 < 65 25 9.3 20.7 0.296 0.458(0.106–1.983)
 ≥ 65 57 8.5 14.4 0.115 0.541(0.252–1.161)
Gender
 Male 65 8.5 20.7 0.007 0.341(0.157–0.740)
 Female 17 22.3 13.1 0.430 1.526(0.359–6.485)
Histology
 Squamous cell carcinoma 38 9.3 14.4 0.060 0.367(0.129–1.042)
 Non-squamous cell carcinoma 44 8.5 20.0 0.195 0.515(0.189–1.404)
ECOG
 0 51 9.3 20.0 0.581 0.777(0.317–1.903)
 1 31 8.5 20.7 0.055 0.333(0.108–1.026)
Metastasis
 No 33 8.5 20.6 0.245 0.547(0.198–1.513)
 Yes 49 9.3 19.6 0.053 0.375(0.139–1.013)
Hypertension
 No 47 8.5 19.6 0.419 0.688(0.277–1.706)
 Yes 35 9.3 25.4 0.024 0.285(0.096–0.846)
Treatment line
 < 3 39 —— 14.4 0.057 3.862(0.963–15.490)
 ≥ 3 43 5.1 19.6 0.004 0.321(0.148–0.699)
Pre-antiangiogenic therapy
 No 55 9.3 20.0 0.014 0.358(0.157–0.812)
 Yes 27 9.6 19.6 0.874 0.905(0.264–3.105)
cTNM stage
 III 12 11.5 25.4 0.339 0.384(0.054–2.733)
 IV 70 8.5 19.6 0.053 0.487(0.234–1.011)
Smoking habits
 Non-smoker 44 8.5 20.0 0.339 0.583(0.193–1.761)
 ex-smoker 38 9.3 17.6 0.166 0.527(0.213–1.304)
Boldness indicates p value less than 0.05

Fig. 5 Comparison of PFS in male patients (a), patients with a history of hypertension (b), and patients without a history of anti-angiogenic therapy (c), 
receiving anlotinib alone or in combination with other drugs
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Anti-angiogenic therapy is increasingly recognized for its 
vital role in the treatment of lung cancer.

This retrospective study evaluated the efficacy and 
safety of anlotinib monotherapy or its combination with 
ICIs, chemotherapy, or targeted drugs in the treatment of 
advanced NSCLC. Compared to anlotinib monotherapy, 
the combination of anlotinib with ICIs, chemotherapy, or 
targeted drugs demonstrated promising efficacy.

Previous studies have shown that anti-angiogenic 
drugs, in combination with other antitumor drugs such 
as immunotherapy, chemotherapy, and targeted drugs, 
have a synergistic effect on tumor treatment. A trial com-
paring anlotinib monotherapy or in combination with 

ICIs, targeted drugs, and chemotherapy for advanced 
NSCLC observed that the DCR was higher in the anlo-
tinib combination group (73.0%) than in the anlotinib 
monotherapy group (58.8%) [18]. Furthermore, Wang et 
al. reported that among EGFR negative patients, PFS for 
anlotinib monotherapy and anlotinib combination ICIs 
was 3.2 months and 5.0 months, respectively (P = 0.012). 
In the EGFR mutation group, the PFS for anlotinib and 
targeted drugs combination treatment indicated bet-
ter efficacy than that of anlotinib monotherapy (1.83  m 
vs. 7.03 m, respectively, P = 0.001) [19]. In our study, the 
combination of drugs also prolonged PFS and improved 
DCR in patients. In addition, we compared the PFS rates 

Fig. 7 Univariate analysis of factors associated with PFS, The bold font indicates P < 0.05, which is statistically significant

 

Fig. 6 Comparison of PFS between anlotinib monotherapy and combination therapy in first-and second-line treatment versus third-line and beyond 
treatment
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at 6, 12, 18, and 24- months between the monotherapy 
and combination groups and showed that the combina-
tion group was higher than the monotherapy group.

One meta-analysis showed that ICI monotherapy had 
similar effects in patients aged ≥ 65 and < 65 years (HR: 
0.64 vs. 0.68) [20], and another real-world data suggests 
that ICI + chemotherapy was more likely to be discon-
tinued due to adverse effects and did not significantly 
improve survival compared with ICI treatment. There-
fore, ICIs alone or ICIs plus other therapies such as 
antiangiogenic agents or other novel ICIs (ICIs) may be 
recommended for older cases of PD-L1-positive NSCLC 
[21]. In our analysis, Anlotinib in combination with ICIs 
was associated with prolonged PFS in patients, although 
the difference was not statistically significant in the ≥ 65 
and < 65 subgroups. A phase III study showed a sig-
nificantly longer PFS in hypertensive patients compared 
with those without hypertension in patients with SCC 
in the anlotinib arm (7.23  m vs. 3.23  m P = 0.001) [22]. 
In our study, anlotinib in combination with other phar-
macological treatments significantly prolonged PFS in 
patients with a history of hypertension (P < 0.05).Next, 
our study also showed that anlotinib in combination 
with other medications significantly prolonged PFS in 
male patients, patients who received ≥ 3 lines of treat-
ment (P < 0.05). Most of the published meta-analyses 
compared the benefits of different genders in immuno-
therapy or immunotherapy plus chemotherapy, and there 
were different dominant groups in different groups. Our 
study discussed the survival of anlotinib monotherapy or 
in combination with different genders, with the aim of 
making it more accessible to more people. In addition, 

we found that the combination of anlotinib in combina-
tion with other therapies significantly prolonged PFS in 
patients without a history of anti-angiogenic therapy. The 
above results indicate that these patients may be more 
likely to benefit from anlotinib combination therapy, but 
larger, prospective studies are required to validate these 
observations.

Anlotinib, developed in China, exerts its effects by 
downregulating the expression of PD-L1 in vascular 
endothelial cells, thereby reversing the immune sup-
pression in the tumor microenvironment. When used 
in combination with immunotherapy, Anlotinib dem-
onstrates a synergistic effect, further enhancing the effi-
cacy of immunotherapy [23]. Immune therapy not only 
has the function of stimulating the body’s immune sys-
tem but also has the function of regulating blood vessels 
[24]. Anti-angiogenic therapy may help normalize tumor 
blood vessels and improve the tumor immune microen-
vironment. ICIs can activate T lymphocytes to secrete 
IFN-γ, reduce local hypoxia, and promote tumor vascu-
lar normalization, demonstrating the synergistic effect 
of anti-PD-1/PD-L1 antibodies in combination with 
anti-angiogenic drugs [25]. A phase I study evaluated 
the efficacy and safety of sintilimab in combination with 
anlotinib as a first-line treatment for patients with stage 
IIIB/C or IV NSCLC. Among the 22 treated patients, the 
DCR was 100%, the median PFS was 15 months, and the 
12-month PFS rate was 71.4% [26]. In our study, anlotinib 
in combination with ICIs significantly prolonged PFS 
(median PFS: 25.4 m vs. 9.3 m, P = 0.043).

In addition to its anti-angiogenic and immunomodula-
tory effects, anlotinib can also interfere with tumor cell 
proliferation, invasion, and migration, thereby inhibit-
ing tumor growth and metastasis [27]. Furthermore, an 
in vitro study demonstrated that anlotinib induces tumor 
cell apoptosis by suppressing downstream signaling path-
ways such as PI3K/AKT [28]. These mechanisms may 
collectively contribute to the efficacy of anlotinib as a 
monotherapy, although further research and exploration 
are still required to fully elucidate these effects.

While the incidence of adverse reactions related to skin 
tissue and bleeding increased in the combination therapy 
group, there were no treatment-related fatalities. More-
over, these adverse reactions could be managed with 
symptomatic treatment, dose adjustments, or discon-
tinuation. Our study findings align with previous reports, 
showing a lower incidence of severe adverse reactions 
(≥ Grade 3). This could be attributed to the close moni-
toring of patients by clinicians throughout the treatment 
process and the timely management of adverse reactions. 
Treatment-related adverse reactions can be controlled 
through early and appropriate interventions.

The significance of this study lies in the discovery that 
the combination therapy of Anlotinib and ICIs is the 

Table 4 Treatment-related adverse events in the two groups
AEs anlotinib 

mono-
therapy 
(n = 30)

anlotinib 
combi-
nation 
(n = 52)

P 
value

Systemic disease (fatigue) 2 3 1.000
Cardiovascular diseases 
(hypertension)

2 3 1.000

Bleeding (hemoptysis, gum bleed-
ing, nasal mucous membrane 
bleeding)

2 6 0.742

Gastrointestinal disease (abdominal 
pain)

1 1 1.000

Diseases of the skin and subcu-
taneous tissue (hand and foot 
syndrome, rash)

0 6 0.136

Respiratory disease (cough, lung 
infection)

2 2 0.969

Diseases of the blood system (de-
creased platelet count, deficiency 
of granules)

0 4 0.305

Endocrine system (hypothyroidism 
or hyperthyroidism)

1 2 1.000
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most important treatment regimen in terms of survival 
benefit, and it has also identified the population that 
may benefit from Anlotinib combination therapy. How-
ever, this study also has several limitations.Firstly, it is 
a single-center retrospective study with limited overall 
and subgroup sample sizes. Secondly, the follow-up time 
for patients was relatively short, precluding OS analysis. 
While our study demonstrated a longer PFS with combi-
nation therapy compared to monotherapy, the compari-
son with different treatment lines was limited due to the 
small sample size and heterogeneity of the population. 
Future studies with larger, more homogeneous cohorts 
are needed to validate these findings across different 
treatment lines.

In summary, The combination of ICIs, chemotherapy, 
or targeted drugs with anlotinib showed potential effi-
cacy and acceptable tolerability in this study, although 
further validation in larger, prospective studies is needed.
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