/0

Submit a Manuscript: https:/ /www.f6publishing.com

DOI: 10.5498 / wjp.v15.i8.103735

World Journal of
Psychiatry

World | Psychiatry 2025 August 19; 15(8): 103735

ISSN 2220-3206 (online)

Retrospective Study

ORIGINAL ARTICLE

Role of anlotinib plus albumin paclitaxel regimen in stage IV non-
small cell lung cancer and mental state

Wei Zhang, Yun-Fang Zhao, Fei-Fei Liang, Xiao-Xia Liu, Jiang-Hong Liu, Jian-Dong Hao, Shu-Qin Cheng,

Yan-Feng Wu

Specialty type: Psychiatry

Provenance and peer review:
Unsolicited article; Externally peer
reviewed.

Peer-review model: Single blind

Peer-review report’s classification
Scientific Quality: Grade B, Grade
C

Novelty: Grade B, Grade C
Creativity or Innovation: Grade B,
Grade B

Scientific Significance: Grade C,
Grade C

P-Reviewer: Handelzalts JE; Romm
KF

Received: February 26, 2025
Revised: March 21, 2025

Accepted: May 28, 2025

Published online: August 19, 2025
Processing time: 162 Days and 19.4
Hours

ORR
Sy

[

Jaishideng®

wip | https://www.wjgnet.com 1

Wei Zhang, Yun-Fang Zhao, Fei-Fei Liang, Xiao-Xia Liu, Jiang-Hong Liu, Yan-Feng Wu,
Department of Geriatrics, Zhangjiakou First Hospital in Hebei Province, Zhangjiakou 075000,
Hebei Province, China

Jian-Dong Hao, Department of Respiratory, Zhangjiakou First Hospital in Hebei Province,
Zhangjiakou 075000, Hebei Province, China

Shu-Qin Cheng, Department of Psychiatric, Wuhan University of Science and Technology
Affiliated Tianyou Hospital, Wuhan 430064, Hubei Province, China

Co-first authors: Wei Zhang and Yun-Fang Zhao.

Corresponding author: Yan-Feng Wu, Assistant Professor, Department of Geriatrics,
Zhangjiakou First Hospital in Hebei Province, No. 6 Baisi Lane, Xinhua Front Street, Qiaoxi
District, Zhangjiakou 075000, Hebei Province, China. wuyanfengl128@163.com

Abstract

BACKGROUND

Some studies have demonstrated that combination treatment with anlotinib and
albumin-bound paclitaxel has superior efficacy in stage IV non-small cell lung
cancer (NSCLC). Howbeit, there is limited research on the effects of combination
therapy.

AIM
To determine the efficacy of anlotinib plus albumin-paclitaxel in stage IV NSCLC.

METHODS

Forty-two patients diagnosed with stage IV NSCLC who were treated at our
hospital from January 2022 to February 2023 were selected as study subjects.
According to the research protocol, the patients were divided into two groups:
conventional therapy (albumin paclitaxel, n = 20) and combination therapy
(anlotinib plus albumin paclitaxel, n = 22). The clinical effect, serum tumor
markers, progression-free survival, overall survival, immune function, quality of
life, mental state, and toxic side effects were compared between the two groups.

RESULTS
The disease remission rate, disease control rate, CD3*, CD4*, CD4*/CD8* and
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Karnofsky Performance Scale (KPS) score in combined therapy were higher than conventional therapy. After
treatment, levels of carcinoembryonic antigen, cytokeratin 19 fragment antigen 21-1, and vascular endothelial
growth factor, self-rating anxiety scale, and self-rating depression scale score were all lower in combination therapy
compared to conventional therapy. In addition, there was no remarkable difference in adverse reactions between
the two groups.

CONCLUSION

Anlotinib combined with albumin-paclitaxel demonstrated therapeutic efficacy in stage IV NSCLC, reducing
depression, anxiety, and tumor biomarker levels, while enhancing immune function, prolonging survival, and
improving quality of life.

Key Words: Anlotinib; Albumin paclitaxel; Clinical effect; Immune function; Quality of life; Mental state
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Core Tip: In this study, we evaluated the efficacy of anlotinib combined with albumin-paclitaxel in stage IV non-small cell
lung cancer (NSCLC). Forty-two patients were split into two groups: one group received albumin-paclitaxel (n = 20), while
the other group received anlotinib plus albumin-paclitaxel (» = 22). The study compared clinical outcomes, tumor markers,
progression-free survival, overall survival, immune function, quality of life, mental health, and side effects. The combination
therapy group showed higher disease remission and control rates, better immune markers and quality of life scores, and
lower tumor biomarkers and mental health scores. Adverse reactions were similar in both groups. The combination of
anlotinib plus albumin-paclitaxel was effective in treating stage IV NSCLC, reducing depression and anxiety, lowering
tumor biomarkers, enhancing immune function, prolonging survival, and improving quality of life.
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INTRODUCTION

In recent years, environmental and lifestyle changes have contributed to the rise of lung cancer as one of the most
threatening malignant, affecting nearly 260 million[1,2]. Non-small cell lung cancer (NSCLC) accounts for 80%-85% of all
lung cancer cases[3]. Due to its nonspecific early symptoms, NSCLC can be confused with respiratory diseases, delaying
diagnosis[4]. Therefore, most patients have already progressed to the late stage when diagnosed when chemotherapy is
applied to prevent disease progression and prolong survival time[5,6]. In the clinic, paclitaxel and platinum are common
NSCLC treatments[7]. Patients may experience severe negative emotions due to the serious gastrointestinal reactions
caused by chemotherapy and some patients may find it difficult to persist through completion of chemotherapy, which
limits its clinical application[8-10]. Long-term use of paclitaxel and platinum-based chemotherapy can lead to chemo-
therapy resistance, limiting their ability to delay recurrence and metastasis of NSCLC and ultimately reducing patients’
quality of life[11-13]. Hence, there is an urgent need to develop effective drugs for patients with NSCLC after standard
regimens.

Anlotinib, a novel tyrosine kinase inhibitor, exerts dual effects by inhibiting both tumor growth and angiogenesis[14,
15]. It has been shown to improve progression-free survival (PFS) and overall survival (OS) for patients with NSCLC by
blocking vascular endothelial growth factor (VEGF)-mediated signaling[16,17]. Furthermore, anlotinib has shown
advantages as a multi-target TKI in inhibiting tumor progression in patients with NSCLC [18-20]. Studies on anlotinib
and chemotherapy in NSCLC have been relatively limited. To fill the gap in the current research, our study explored
anlotinib plus albumin-paclitaxel in stage IV NSCLC and its impact on immune function, quality of life, and mental state,
supplying a prospective treatment strategy for NSCLC.

MATERIALS AND METHODS

Patient information

From January 2022 to February 2023, 42 patients with stage IV NSCLC in our hospital were selected for this study.
Patients were divided into conventional therapy (n = 20) and combination therapy (n = 22) according to a random
number table. In the conventional therapy group, there were 11 males and 9 females, aged 45-80 years, with an average
age of 70.12 £ 4.75 years. There were eight cases of squamous cell carcinoma and 12 cases of adenocarcinoma. In the
combination therapy group, there were 12 males and 10 females, aged 46-79 years with an average age of 71.24 +
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4.81 years. There were nine cases of squamous cell carcinoma and 13 cases of adenocarcinoma. There was no statistically
significant difference between the two groups in terms of sex, age, and other basic data (P > 0.05). All patients signed the
informed consent form.

Inclusion and exclusion criteria

Inclusion criteria: (1) Met the diagnostic criteria for NSCLC[21] and confirmed via pathological and imaging diagnosis;
and (2) PS score < 2.

Exclusion criteria: (1) Liver or kidney dysfunction; (2) Presence of other malignant tumors; and (3) Chemotherapy
intolerance.

Interventions

Both groups were given basic treatment. The conventional therapy group received albumin paclitaxel (130 mg/m?, d1, d8,
4-6 cycles), while the combination therapy was treated with anlotinib plus albumin paclitaxel (12 mg/day for 2
consecutive weeks, stopping for 1 week, with 21 days as one treatment cycle +130 mg/m?, d1, d8, 4-6 cycles). Both groups
received 2 treatment cycles.

Research indicators
Clinical effect: Complete response (CR): All target lesions disappear and persist for > 4 weeks; Partial response (PR):
Compared to baseline levels, the sum of the two diameters of all target lesions decreased by more than 30%; Progress
(PD): Baseline lesion length increases by > 20% or new lesions appear; Stable (SD): Baseline lesion length and diameter
did not reach PR or increased without reaching PD.

Disease control rate (DCR) rate = (CR + PR + SD)/total cases x 100%.

Objective response rate (ORR) rate = (CR + PR)/total cases x 100%.

Serum tumor marker: A morning venous blood sample was acquired from the patient's elbow before and after two cycles
of treatment. Serum was collected to determine levels of carcinoembryonic antigen (CEA), cytokeratin 19 fragment
antigen 21-1 (Cyfra21-1), and VEGEF levels. CEA, Cyfra21-1, and VEGF were measured through electrochemilumin-
escence. All test kits were purchased from Shanghai Kameishu Biotechnology Co., Ltd.

PFS and OS: Patients were monitored through follow-up appointments for 12 months after treatment, using outpatient
follow-up and telephone follow-up to clarify disease progression and calculate the PFS (from the end of treatment to
tumor progression) and OS (from the start of treatment to death) for the two groups.

Immune function: Before and after treatment, computed tomography (CT) was applied to scan the patient's chest, and a
high-resolution CT semi-quantitative score was obtained for each patient. Pulmonary fibrosis was estimated by recording
the imaging characteristics of pulmonary fibrosis (ground glass shadow, grid shadow, honeycomb lung) scores.

Quality of life: The experiment used the KPS score to evaluate patients” quality of life. The total score was based on a 100-
point scale, with a score of 60 or above indicating self-care ability, and a higher score indicating a better quality of life.

Mental state: The Self Rating Anxiety Scale (SAS) and Self Rating Depression Scale (SDS) were applied to evaluate the
mental state of patients, with total scores ranging from 20 to 80. Higher scores represented more severe anxiety/
depression.

Toxic side effects: The occurrence of adverse drug reactions was documented and compared between the two groups.
Reactions included renal and liver dysfunction, decreased white blood cell count, gastrointestinal reactions, and hair loss.

Statistical analysis

Statistical analysis was performed using SPSS 23.0 for data processing. Experimental data are shown as mean + SD. The
differences between correlation and causation were analyzed using one-way analysis of variance (ANOVA) and t-test. P
< 0.05 was considered statistically significant.

RESULTS

Clinical efficacy

The DCR and ORR of combination therapy were higher than conventional therapy after two treatment cycles (Table 1, P <
0.05).

Serum marker levels

Before treatment, the CEA, Cyfra21-1 as well as VEGF levels were similar between conventional therapy and combination
therapy (P > 0.05). In contrast, serum levels for all three were lower in combination therapy compared to conventional
therapy after two treatment cycles (Figure 1, P < 0.05).
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Table 1 Comparison of disease control rate and objective response rate

Groups Number of patients CR PR SD PD ORR, n (%) DCR, n (%)
Conventional therapy 20 1 1 9 9 2 (10.00) 11 (55.00)
Combination therapy 22 3 6 10 3 9 (40.91) 19 (86.36)
b 5177 5.05

P value 0.023 0.025

CR: Complete response; PR: Partial response; SD: Stable; PD: Progress; ORR: Objective response rate; DCR: Disease control rate.
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Figure 1 Serum marker levels. A: Carcinoembryonic antigen; B: Cytokeratin 19 fragment antigen 21-1; C: Vascular endothelial growth factor. 2P < 0.05 vs pre-
treatment, ®P < 0.05 vs conventional therapy. CEA: Carcinoembryonic antigen; Cyfra21-1: Cytokeratin 19 fragment antigen 21-1; VEGF: Vascular endothelial growth
factor.

PFS and OS
There was no notable difference in PFS or OS between the two groups before treatment (P > 0.05). However, after
treatment, the PFS and OS were higher in combination therapy compared to conventional therapy (Figure 2, P < 0.05).

Immune function
CD3*, CD4*, and CD4"/CD8" levels were markedly higher in the combination therapy compared to the conventional
group after two treatment cycles (Figure 3, P < 0.05).

Quality of life
The KPS scores of the two groups were similar before therapy (P > 0.05). As shown in Figure 4, KPS scores were higher
after combination therapy compared to conventional therapy (P < 0.05).

Mental state
As shown in Figure 5, the SAS and SDS were lower in combination therapy, and its effect was superior to conventional
therapy (P < 0.05).

Toxic side effects
There was no obvious difference in the incidence of adverse side effects between the two groups, including gas-
trointestinal reactions, liver and kidney dysfunction, leukopenia, and hair loss (P > 0.05).

DISCUSSION

Statistics indicate that NSCLC is a common malignant tumor in clinical practice, characterized by rapid onset, rapid
progression, and a high tendency for metastasis[22]. The 2-year survival rate for stage IV NSCLC is approximately 55%,
and the 5-year survival rate is approximately 36%[23]. Therefore, reducing the incidence of NSCLC, improving early
diagnosis rate, and prolonging patient survival are currently key focuses of cancer prevention and treatment efforts. The
current standard clinical treatment for NSCLC is drug chemotherapy. Albumin-paclitaxel promotes microtubule
polymerization, inhibits depolymerization, maintains microtubule stability and inhibits cell mitosis to kill tumor cells[24].
Albumin-paclitaxel has a broad anti-tumor spectrum, demonstrates efficacy against hypoxic tumor cells, and exerts
strong therapeutic effects. It is frequently used in combination with other chemotherapy agents. Research has shown that
albumin paclitaxel can damage cell membranes, alter their antigenicity, stimulate the body to exert immune effects, and
inhibit tumor cell proliferation and metastasis. However, some patients exhibit low tolerance to paclitaxel, and tumor
cells may show limited sensitivity to the drug, which can compromise the effectiveness of clinical treatment[25]. As a
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Figure 2 Comparison of progression-free survival and overall survival. A: Progression-free survival; B: Overall survival. PFS: Progression-free survival;
OS: Overall survival. 2P < 0.05 vs conventional therapy.
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Figure 3 Contrast of immune function. A: CD3*; B: CD4*; C: CD4*/CD8". °P < 0.05 vs pre-treatment, °P < 0.05 vs conventional therapy.
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Figure 4 Quality of life. 2P < 0.05 vs pre-treatment, °P < 0.05 vs conventional therapy.

novel anti-angiogenic drug, anlotinib can suppress tumor angiogenesis and prevent tumor cell proliferation to exert anti-
tumor effects. As a multi-target tyrosine kinase inhibitor, anlotinib restrained tumor angiogenesis via inhibition of
VEGFR, PDGFR, and FGFR. A retrospective analysis initiated by Cheng et al[26] included 118 patients with advanced
NSCLC receiving anlotinib therapy. Furthermore, another multicenter study found that anlotinib possesses higher safety
and efficacy in stage III-IV NSCLC[27]. However, studies on anlotinib and chemotherapy combination therapy is
relatively limited for NSCLC. Therefore, we explored the effect of anlotinib plus albumin-paclitaxel in stage IV NSCLC.

Our findings demonstrated that combination therapy achieved significantly higher DCR and ORR compared to
conventional therapy, suggesting that anlotinib combined with albumin-paclitaxel has a noticeable therapeutic effect on
stage IV NSCLC.

Malignant tumor markers exert a certain auxiliary role in tumor diagnosis. CEA is an acidic glycoprotein distributed on
the tumor surface. Abnormal high-expressed serum CEA reflects tumor metastasis and recurrence[28]. Among 925
patients, Fang et al[29] identified a positive correlation between CEA and NSCLC staging and malignancy. Cyfra21-1 is a
fragment of cytokeratin 19, and its overexpression is related to tumor metastasis[30]. Wang et al[31] demonstrated that the
sensitivity of Cyfra21-1 in NSCLC increased to 90.3%, and the specificity increased to 88.2%. VEGF is positively correlated
with clinical stage and can serve as a biomarker for disease monitoring and treatment efficacy evaluation in NSCLC[32].
In CT perfusion imaging of 67 NSCLC patients, Li et al[33] found that plasma VEGEF levels were positively correlated with
blood flow. Interestingly, increasing VEGF levels correlated with lymphatic metastasis. Our findings demonstrated that
VEGEF serum levels significantly decreased after two treatment cycles of anlotinib plus albumin-paclitaxel, suggesting that
combination therapy was more effective in decreasing VEGF serum levels. The PFS and OS of 22 patients receiving
anlotinib plus albumin-paclitaxel therapy were 13.7 months and 19.6 months respectively, similar to previous studies[34].
Subsequently, our results demonstrated that combination therapy increased CD3*, CD4*, CD4*/CD8*, and KPS scores,
suggesting that anlotinib plus-albumin paclitaxel enhances the patient's immune function, further controlling lesion
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Figure 5 Mental state. A: Self Rating Anxiety Scale; B: Self Rating Depression Scale. 2P < 0.05 vs conventional therapy. SAS: Self Rating Anxiety Scale; SDS:
Self Rating Depression Scale.

development, improving the patient's quality of life, and improving prognosis. Simultaneously, SDS and SAS were
decreased in combination therapy, suggesting that anlotinib and albumin-paclitaxel alleviated the patient's negative
emotions. Interestingly, there was no difference in adverse reactions between the two groups, likely because the adverse
reactions of anlotinib are primarily mild hypertension, diarrhea, etc. [35].

Limitations

Although the combination of anlotinib and albumin-paclitaxel is promising in treating stage IV NSCLC, our study has
some limitations. First, the limited sample size may affect the accuracy of the experimental results. The study did not
account for potential confounding factors such as variations in NSCLC severity, genetic predispositions, and lifestyle
differences among patients, which could influence treatment outcomes. In addition, this study is a retrospective study
that relied on existing medical records, which may lack comprehensive data that could affect the accuracy of the research
results.

Future directions and clinical recommendations

Future studies should include more stage IV NSCLC patients to validate the accuracy of data results. It is also necessary
to track the impact of anlotinib plus albumin-paclitaxel on KPS scores to assess whether the patient's condition is
acceptable for later treatment. The Cox proportional hazards regression model to analyze factors affecting the prognosis
of stage IV NSCLC patients. By pursuing these directions, anlotinib plus albumin-paclitaxel can be effectively integrated
into mainstream cancer treatments, utilizing their synergistic effects to improve overall treatment outcomes for stage IV
NSCLC patients.

CONCLUSION

In this study, we examined the effects of anlotinib and albumin-paclitaxel on stage IV NSCLC. The combination of
anlotinib and albumin-paclitaxel had a positive therapeutic effect on patients with advanced NSCLC. It reduced
depression, anxiety, and tumor biomarker levels, enhanced immune function, prolonged patient survival, and improved
quality of life. Furthermore, it did not increase adverse drug reactions, suggesting it may be a novel effective strategy in
treating stage IV NSCLC treatment.
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