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Objective: To investigate the clinical efficacy and safety of anlotinib combined with anti-PD-1 inhibitors in the 2nd or later-line 
treatment of advanced solid tumors.
Patients and Methods: A total of 63 patients with advanced solid tumors who had failed or could not endure the adverse reactions 
after receiving first-line or more systematic treatment in the Second Affiliated Hospital of Harbin Medical University from March 2019 
to April 2023 were treated with anlotinib Hydrochloride capsule combined with anti-PD-1 inhibitors. The efficacy and adverse 
reactions were evaluated according to RECIST1.1 and NCICTC4.0 standards.
Results: The percentage of overall response rate of 63 patients during the combination administration indicated that complete 
response was 1.6% (n=1), partial response was 23.8% (n=15), stable disease was 39.7% (n=25) and progressive disease was 34.9% 
(n=22), yielding objective response rate (ORR) of 25.4% and disease control rate (DCR) of 65.1%. Furthermore, the median PFS of 63 
patients with advanced solid tumors was 7 months and the median OS was not reached, and the median follow-up time is 4.5 months. 
In subgroup analysis, there was no significant difference in PFS between first-line, second-line, third-line and above (p=0.631); there 
was no significant difference in PFS between PD-1 positive patients and PD-1 negative patients (p=0.094); there was no significant 
difference in PFS between patients who had previously used anti-PD-1 inhibitors and patients who had not used before (p=0.204). The 
most common adverse reactions were hypertension, hand-foot syndrome, and fatigue, with an incidence of 28.4% (18/63), 25.6% (14/ 
63), and 25.6% (14/63), respectively. Most of the adverse reactions were grade 1–2, and there were no grade 4 adverse reactions.
Conclusion: Anlotinib combined with anti-PD-1 inhibitors demonstrated promising efficacy and tolerable safety for patients with 
advanced solid tumors in the 2nd or later-line treatment.
Keywords: anlotinib, anti-PD-1 inhibitor, advanced solid tumors, adverse reactions

Introduction
In recent years, the overall incidence and mortality of cancer in China are increasing year by year, and cancer has become 
a major public health problem that seriously threatens the health of Chinese residents.1 Drug therapy is a very important 
treatment, including chemotherapy, immunotherapy, targeted therapy, endocrine therapy, and so on. Among them, anti- 
angiogenic drugs and immune checkpoint inhibitors (ICIs) play a more and more important role in the treatment of 
malignant tumors in recent years.2,3

Continuous and unregulated angiogenesis can be observed during tumor growth.4 It has been proved that angiogenesis 
is a key step in tumor growth, invasion, and metastasis. Anlotinib (AL3818) is a new type of oral multi-target receptor 
tyrosine kinase inhibitor independently developed in China, which can target vascular endothelial growth factor receptor- 
2 and 3 (VEGFR-2,3), fibroblast growth factor receptor-1-4 (FGFR1-4), Platelet-derived growth factor receptor-α, β 
(PDGFR-α, β), proto-oncogene tyrosine kinase receptor (c-Kit) and Ret to inhibit the transformation of tumor to 
capillaries and achieve the purpose of inhibiting tumor cell proliferation.5,6 At present, it has been approved for third- 
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line non-small cell lung cancer (NSCLC), small cell lung cancer (SCLC), and some soft tissue sarcoma (STS).7 In 
addition, anlotinib has completed or is conducting a several Phase II/III clinical trials for various cancer types, including 
STS, renal cell carcinoma, hepatocellular carcinoma, ovarian cancer, esophageal squamous cell carcinoma, gastric 
cancer, CRC, nasopharyngeal carcinoma, etc.

Immune checkpoint inhibitor (ICI) is an important part of immunotherapy. Among all immune checkpoints, 
programmed cell death receptor 1 (PD-1)/programmed cell death ligand 1 (PD-L1) pathway stands out because of its 
value as a target for a large number of malignant tumors. By blocking the interaction between PD-1 and PD-L1, it can 
restore the anti-tumor activity of T lymphocytes, enhance the immune response, and reduce the proliferation and 
metastasis of tumor cells.8 So far, from later-line therapy to first-line treatment, from advanced tumors to early and 
middle tumors, ICIs have shown good anti-tumor efficacy in a variety of solid tumors, such as NSCLC, gastric cancer, 
esophageal cancer, head and neck squamous cell carcinoma, and have brought survival benefits to many patients, even 
long-term survival.9,10 The guidelines for multiple tumor species also have been rewritten. This therapy has not only 
become a new clinical standard, but also a pillar of combined therapy in the future. Despite these successes, only some 
patients initially responded to monotherapy ICIs, and most patients were inherently resistant to these treatments, in part 
because of the small number of infiltrating lymphocytes in the tumor bed.11 In addition, most patients eventually develop 
acquired resistance to ICIs, and the mechanism of drug resistance remains unclear.12

In recent years, some clinical evidence shows the potential of anti-angiogenesis and immune checkpoint inhibitor 
therapy.13 In a study of anlotinib and anlotinib combined with anti-PD-1 checkpoint inhibitors in the treatment of 
neuroblastoma (NB) mice, Su found that anlotinib remodeled tumor immune microenvironment through tumor vascular 
normalization mediated by CD4+ T (Th1) cells, transformed it from cold tumor to hot tumor, and finally activated T cells 
and treated neuroblastoma.14 The results of an experiment in vitro on gastric cancer showed that the combination of 
anlotinib and PD-1 monoclonal antibody could significantly improve efficacy.15 Therefore, the anti-angiogenic effect of 
normalizing tumor microenvironment may improve the effectiveness of immunotherapy.14,15 In addition, the addition of 
antiangiogenic drugs to immunotherapy can enhance the efficacy of the two drugs in delaying tumor growth by 
synergistically promoting the activation and release of antigen recognition. And the immunosuppressive tumor micro-
environment can be transformed into the immune support microenvironment.12,16–18

At present, many clinical trials to study the efficacy of anti-angiogenic targeted drugs combined with immune 
checkpoint inhibitors in various solid tumors are also underway.16 This study is a single-center, retrospective study to 
research the clinical efficacy and safety of anlotinib combined with anti-PD-1 inhibitors in the 2nd or later-line treatment 
of advanced solid tumors.

Materials and Methods
Design of This Study and Eligibility Criteria
This study is a retrospective study of patients with advanced solid tumors who were treated with anlotinib and anti-PD-1 
inhibitors at the second affiliated Hospital of Harbin Medical University from March 2019 to April 2023. The inclusion 
criteria were: (1) patients with advanced solid tumor confirmed by histology and they had received first-line or more 
systematic treatment; (2) aged 14 years or older; (3) there was at least one measurable target and showed drug response 
according to the response evaluation criteria (RECIST1.1) in the solid tumor; (4) patients received anlotinib plus anti-PD 
-1 inhibitors therapy; and (5) Eastern Cooperative Oncology Group (ECOG) performance status of 0–2 score; Exclusion 
criteria: (1) previous use of anlotinib; (2) patients were diagnosed with clinically active or symptomatic brain metastases; 
(3) patients with active or uncontrolled autoimmune disease; (4) accompanied by another serious disease that may 
endanger the survival of patients, such as severe cerebrovascular diseases, acute myocardial infarction, and advanced 
liver cirrhosis; (5) curative effect evaluation data are not available. The study profile of the present study is illustrated in 
Figure 1. Finally, a total of 63 patients with advanced solid tumors were enrolled. All data came from follow-up and 
medical records.
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Therapeutic Regimens
The selected patients were treated with anlotinib combined with anti-PD-1 inhibitors. The specific regimens were as 
follows: Anlotinib (Chia Tai Tianqing Pharmaceutical, China) was administered orally once daily (10 mg or 12mg) on 
Days 1–14 of a 21-day cycle. At the same time, ICIs were injected intravenously on the first day, once every 3 weeks, as 
a cycle. Anti-PD-1 inhibitors included sintilimab (200mg/times), toripalimab (240mg/time), camrelizumab (200mg/time), 
nivolumab (240mg/time), tislelizumab (200mg/time), pambrolizumab (200mg/time), penpulimab (200mg/time), zimber-
elimab (240mg/time), serplulimab (200mg/time). Treatment continues until the disease progresses or unbearable adverse 
reactions. Depending on the toxicity during the treatment, the dose of anlotinib is allowed to be adjusted to daily 10mg 
or 8mg.

Evaluation of Efficacy
The primary endpoint of this study was progression-free survival (PFS), and the secondary endpoint was overall 
survival (OS), objective response rate (ORR), disease control rate (DCR), and safety of the combination regimen. The 
tumor was evaluated according to the evaluation standard of solid tumor response (RECIST1.1 version).19 The short- 
term efficacy was selected to evaluate the therapeutic effect, which was usually defined as 2 cycles after the 
establishment of combined therapy. Clinical reactions can be divided into complete response (CR), partial response 
(PR), stable disease (SD) or, progressive disease (PD). Objective response rate (ORR) was defined as the percentage of 
CR and PR in all patients. DCR is defined as the percentage of CR, PR, and SD in all patients. We call patients with 
the disease control rate (CR+PR+SD) as responders and patients with PD as non-responders. PFS was the time from 
the beginning of treatment with anti-PD-1 inhibitors combined with anlotinib to the last visit, including disease 
progression, death, and no progression of the disease. OS is the time from the beginning of treatment with anti-PD-1 
inhibitors combined with anlotinib to death.

Figure 1 Flow chart of the retrospective study of anlotinib combined with PD-1 blockades in the treatment of patients with previously treated advanced solid tumors.
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Follow-Up and Safety Assessment
When patients are treated in the hospital, the clinical characteristics, adverse reactions, and disease progression status of 
each patient are collected through the electronic medical record system; follow-up is carried out by phone, text message, 
WeChat, email, and so on. In addition, adverse reactions during treatment were evaluated and recorded according to the 
General terminology Standard for adverse events version 4.0 (CTC4.0). It is recommended that patients with grade 1 or 2 
adverse events continue to take medication and follow up in the outpatient department. Patients with grade 3 or more 
adverse events should stop taking medication and, if necessary, be hospitalized for symptomatic treatment until the 
adverse events are less than grade 2. If the patient is tolerant, continue to take the drug, and stop taking the drug if the 
patient’s safety is threatened or serious sequelae are suspected.

Statistical Analysis
Statistical analysis was carried out by R.4.1.3 and SPSS statistical software (version 26.0; SPSS, IBM Corporation). The 
counting data is expressed in the number of cases and the rate (%). If the measurement data are in line with the normal 
distribution, it will be expressed by (x±s), and if it does not conform to the normal distribution, it will be expressed by the 
median. PFS was analyzed by the Kaplan-Meier method, and subgroups were compared with the Log rank test for the 
total number of patients.

Results
Patient Characteristics
From March 2019 to April 2023, 63 patients with advanced solid tumors were enrolled, including 37 males (58.7%) and 
26 females (41.3%), with a median age of 62 (15–82) years. According to the ECOG score, 0–1 score was found in 46 
cases (73%) and 2 score in 17 cases (27%). The histopathology types included non-small cell lung cancer (n=21, 33.3%), 
sarcoma (osteosarcoma, shoulder, and back myofibrosarcoma, hepatic angiosarcoma, pleomorphic rhabdomyosarcoma, 
renal sarcoma, pulmonary sarcoma, uterine leiomyosarcoma, pelvic liposarcoma) (n=8, 12.7%), small cell lung cancer 
(n=7, 11.1%), ovarian cancer (n=4, 6.3%), cervical squamous cell carcinoma (n=3, 4.8%), breast cancer (n=3, 4.8%), 
pancreatic cancer (n=3, 4.8%), renal pelvis carcinoma (n=2, 3.2%), liver cancer (n=2, 3.2%), colorectal cancer (n=2, 
3.2%), thoracic adenocarcinoma (n=2, 3.2%), unknown primary tumor (n=2, 3.2%), gastric cancer (n=1, 1.6%), renal cell 
carcinoma (n=1, 1.6%), esophageal cancer (n=1, 1.6%), pelvic mucinous carcinoma (n=1, 1.6%). Among the patients 
who used anti-PD-1 inhibitors, 27 cases (28.6%) were treated with sintilimab, 13 cases (20.6%) with toripalimab, 8 cases 
(12.7%) with camrelizumab, 5 cases (7.9%) with tislelizumab, 3 cases (4.8%) with penpulimab, 3 cases (4.8%) with 
Pabolizumab, and 2 cases (3.2%) with zimberelimab, 1 case (1.6%) with nivolumab and 1 case (1.6%) with serplulimab. 
In addition, 18 cases (28.6%) had received first-line treatment, 13 cases (20.6%) had second-line treatment, and 32 cases 
(50.8%) had third-line and above. Among them, 17 cases (27.0%) were positive for PD-L1 detection, 18 cases (28.6%) 
were negative, and 28 cases (44.4%) were not tested. Anti-PD-1 inhibitors were used in 20 patients (31.7%) and unused 
in 43 patients (68.3%). All patients could evaluate the efficacy and adverse reactions. The baseline characteristics of the 
patients in the group are shown in Table 1.

Efficacy and Survival
As of April 2023, 31 patients (49.2%) with advanced solid tumors had completed at least 6 cycles of treatment, the 
median follow-up time is 4.5 months, and 15 cases (23.8%) had received treatment for less than 3 cycles due to disease 
progression or intolerance, with a median of 6 (1–43) cycles. According to the clinical efficacy evaluation criteria of 
RECIST1.1 solid tumor, 1 case (1.6%) of CR was observed, 15 cases (23.8%) reached PR, 25 cases (39.7%) had SD, 22 
cases (34.9%) developed PD, of which 10 cases (15.9%) died. ORR was 25.4% and DCR was 65.1% (Table 2). 4 patients 
stopped treatment due to adverse reactions, but all of them were evaluated as PR or SD during treatment. The therapeutic 
effect is shown in Table 3. The median PFS of all patients was 7 months (Figure 4). The swimmer plot, waterfall plot, 
and PFS survival curve function are shown in Figures 2, 3 and 4, respectively. The median OS has not been reached. In 
the statistics of different cohorts, there was a significant difference in PFS between male and female patients in terms of 
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gender (p=0.007). In terms of age, there was no significant difference in PFS between patients ≤ 60 years old and > 60 
years old (p= 0.356). In terms of ECOG score, there was no significant difference in PFS between ECOG scores 0–1 and 
2 (p=0.434). In terms of drug types, we compared sintilimab with the PFS of other anti-PD-1 inhibitors. The results 
showed that there was no significant difference in PFS between patients with sintilimab and other anti-PD-1 inhibitors 
(p=0.861). In the subgroup analysis, there was no significant difference in PFS between the patients with first-line, 
second-line, third-line, and above (p=0.631), as shown in Figure 5A. There was no significant difference in PFS between 
the patients with positive and negative PD-1 detection in Figure 5B (p= 0.094), and there was no significant difference in 
PFS between patients who had used anti-PD-1 inhibitors before and those who had not used before (p=0.204), as shown 
in Figure 5C.

Table 1 Demographics and Baseline Characteristics of Patients

Characteristics n % of Total

Gender Male 37 58.7
Female 26 41.3

Age (years) >60 32 50.8

≤60 31 49.2
ECOG 0–1 46 73.0

2 17 27.0

Tumor type Non-small cell lung cancer 21 33.3
Sarcoma 8 12.7

Small cell lung cancer 7 11.1
Ovarian cancer 4 6.3

Cervical squamous cell carcinoma 3 4.8

Breast cancer 3 4.8
Pancreatic cancer 3 4.8

Renal pelvis carcinoma 2 3.2

Thoracic adenocarcinoma 2 3.2
Colorectal cancer 2 3.2

Unknown primary tumor 2 3.2

Liver cancer 2 3.2
Renal cell carcinoma 1 1.6

Gastric cancer 1 1.6

Esophageal cancer 1 1.6
Pelvic mucinous carcinoma 1 1.6

Previous treatment lines 1 18 28.6

2 13 20.6
≥3 32 50.8

Anti-PD-1 inhibitor drugs Sintilimab 27 42.9

Toripalimab 13 20.6
Camrelizumab 8 12.7

Tislelizumab 5 7.9

Penpulimab 3 4.8
Pabolizumab 3 4.8

Zimberelimab 2 3.2

Nivolumab 1 1.6
Serplulimab 1 1.6

PD-L1 expression Positive 17 27.0

Negative 18 28.6
Not detected 28 44.4

Whether used PD-1 inhibitors before or not Yes 20 31.7

No 43 68.3

Abbreviation: ECOG, Eastern Cooperative Oncology Group.

International Journal of General Medicine 2023:16                                                                             https://doi.org/10.2147/IJGM.S426590                                                                                                                                                                                                                       

DovePress                                                                                                                       
4489

Dovepress                                                                                                                                                                 Li et al

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Adverse Reaction
Common treatment emergent adverse events (TEAEs) are shown in Table 4. The most common adverse events were 
hypertension (28.6%) and hand-foot syndrome (25.4%). Most of the adverse reactions were in grade 1–2, and no grade 4 
adverse reactions occurred. 4 patients stopped treatment due to adverse reactions, but their condition was evaluated and 
all reached PR or SD.

Table 2 Validity Analysis

Curative Effect Number of Cases % of Total

CR 1 1.6
PR 15 23.8

SD 25 39.7

PD 22 34.9
ORR 25.4

DCR 65.1

Abbreviations: CR, complete response; PR, partial response; SD, stable 
disease; PD, progressive disease; ORR, objective response rate; DCR, 
disease control rate.

Table 3 mPFS, 95% Confidence Interval (CI) and p value of Different Baseline Characteristics in Patients with Advanced Solid Tumor

Characteristics n % of Total mPFS 95% CI P value

Gender 0.007

Male 37 58.7 11 9.137–12.863

Female 26 41.3 4 2.847–5.153
Age (years) 0.356

>60 32 50.8 7 5.145–8.855

≤60 31 49.2 10 2.583–17.417
ECOG 0.434

0–1 46 73.0 9.2 5.297–13.103

2 17 27.0 6 2.486–9.514
Previous treatment lines 0.631

1 18 28.6 6 2.221–9.779

2 13 20.6 11 9.704–12.296
≥3 32 50.8 7 4.912–9.088

Anti-PD-1 inhibitor drugs 0.861

Sintilimab 27 42.9 8 3.718–12.282
Toripalimab 13 20.6 7 2.782–11.218

Camrelizumab 8 12.7

Tislelizumab 5 7.9
Penpulimab 3 4.8

Pabolizumab 3 4.8

Zimberelimab 2 3.2
Nivolumab 1 1.6

Serplulimab 1 1.6

PD-L1 expression 0.094
Positive 17 27.0 11 3.435–18.565

Negative 18 28.6 4 2.455–5.454
Whether used PD-1 inhibitors before or not 0.204

Yes 20 31.7 7 3.944–10.056

No 43 68.3 8 3.818–12.182
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Figure 2 Swimmer plot of patients who underwent at least once therapy through anlotinib combined PD-1 inhibitor. Swimmer plot. The length of each bar represents the 
duration treatment for each patient.

Figure 3 Waterfall plot of the change for target lesions from baseline among the 63 patients with advanced solid tumor who were administered with anlotinib plus PD-1 
blockades (purple bar indicates CR, green bars indicate PR, blue bars indicate SD and yellow bars indicate PD according to the best overall response). 
Abbreviations: CR, complete response; PR, partial response; SD, stable disease; PD, disease progression.
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Discuss
At present, treatment options for advanced cancer are still limited, and later-line treatment for advanced cancer is usually 
based on the experience of each doctor. Therefore, there is an urgent need for new treatments. The development of 
targeted therapy and immunotherapy, including anlotinib, has promoted a new era of personalized cancer treatment. Anti- 
angiogenesis therapy targeting tumor vascular endothelial cells is a promising treatment in tumor later-line therapy.6,20 

Hanet et al ALTER0302 study21 and subsequent ALTER0303 study22 included Phase II and III clinical trials, respec-
tively, to determine the efficacy and safety of anlotinib in the treatment of recurrent advanced NSCLC. The results 
showed that the median PFS of anlotinib group was prolonged by 3.6 months and 4.0 months, respectively. The 
comparisons between ORR and the placebo group in two clinical trials were 10.0% vs 0% and 9.2% vs 0.7%, 
respectively, which were all significantly better than those in the placebo group. There were significant differences in 
median OS (9.6 months vs 6.3 months) and DCR (81.0% vs 37.1%) in the ALTER0303 study, and the most common 
grade 3 adverse reactions were hypertension and hyponatremia. Similarly, in the ALTER1202 study,23 anlotinib 
prolonged the PFS of SCLC patients by 3.4 months, reducing the risk of disease progression or death by 81%. 
Anlotinib later-line therapy can significantly improve the PFS of patients with SCLC. However, anlotinib monotherapy 
inevitably faces the problem of drug resistance in the later stage of cancer treatment.

Similarly, ICIs monotherapy also faces the problem of drug resistance in the later-line of tumor treatment. Recent 
studies have shown that the combination of ICIs and antiangiogenic drugs may be a promising therapeutic strategy that 
can overcome the low efficacy of ICIs. Anti-angiogenic inhibitors, such as VEGF inhibitors, such as bevacizumab, can 
promote T-cell infiltration into solid tumors and improve the efficacy of immunotherapy.24 Preclinical studies have shown 
that mouse models using VEGFR inhibitors combined with adoptive T-cell transfer have shown that down-regulation of 
VEGF is the cause of increased T-cell infiltration.25 In addition, through the direct anticancer effect of inhibiting tumor 

Figure 4 Kaplan-Meier estimates of progression-free survival in all patients.
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growth and metastasis, anti-angiogenic drugs reprogram the tumor environment from immunosuppression to the 
immune-permissible microenvironment. Because both anti-angiogenesis and immune checkpoint blocking focus on 
targeting the tumor microenvironment, the combination of ICIs and antiangiogenic agents has a potential synergistic 
antitumor effect.26 A multicenter, single-group, prospective II phase trial to evaluate the efficacy and safety of sintilimab 
combined with anlotinib in second-line or follow-up treatment of recurrent or metastatic cervical cancer with PD-L1 
positive (comprehensive positive score≥1),27 forty-two patients were recruited. Among the 39 patients who could 
evaluate the curative effect, the objective remission rate was 59.0%; the disease control rate was 94.9%. The median 
progression-free survival time was 9.4 months. The median OS was not reached. 85.8% of the patients experienced 
treatment-related side effects. The most common treatment-related side effects were hypothyroidism (33.3%), elevated 
levels of aspartate aminotransferase (21.4%), and hypertension (19.0%). This study increased ORR by 46.8% compared 
to a study of a single drug pembrolizumab in the treatment of recurrent or metastatic cervical cancer (KEYNOTE-158).28 

Figure 5 Subgroup analysis of PFS in patients with solid tumors according to treatment line (A), PD-L1(+)/PD-L1(-) (B), history of PD-1 inhibitors (C).
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This study shows that sintilimab combined with anlotinib is effective and safe as second-line or later-line therapy for 
patients with advanced cervical cancer who have previously failed chemotherapy. In some patients with previously 
treated small-cell lung cancer, anlotinib combined with PD-1 inhibitors showed more significant efficacy and safety than 
anlotinib or immune checkpoint inhibitors alone.29–31

However, there are relatively few real-world studies of anlotinib combined with PD-1 inhibitors in the 2nd or later- 
line treatment of patients with advanced solid tumors. Therefore, we further explore this issue through a retrospective 
analysis of clinical data. In this study, anlotinib combined with anti-PD-1 inhibitors demonstrated promising antitumor 
activity with favorable response rate, durable response, and tolerable toxicity profile in patients with advanced solid 
tumors, of which 1 (1.6%) achieved CR, 15 (23.8%) achieved PR, 25 (39.7%) achieved SD and 22 (34.9%) achieved PD. 
ORR was 25.4%, and DCR was 65.1%. The media PFS was 7 months (95% CI:3.7~10.2), and media OS has not yet been 
achieved. Compared with a recent study32 of anlotinib combined with PD-1 inhibitors in the treatment of advanced solid 
tumors, mPFS increased tumor for 2.3 months and ORR increased by 8.7%. DCR was lower than that in this study 
(65.1% vs 80.8%). The grade 4 or 5 adverse effects were also not observed, which is similar to our study.

In our study, three groups of subgroups were analyzed, that is, the number of treatment lines, the results of the PD-L1 
status test, and whether or not PD-1 inhibitors were used in the past. There was no significant difference in PFS between 
each subgroup. In PD-L1 status, several meta-analysis33,34 had demonstrated that PD-1/PD-L1 inhibitors significantly 
improved OS in both PD-L1 positive and PD-L1 negative patients, because of the limitation of the clinical value that PD- 
L1 was used as biomarker, the conclusion may offer a treatment option for the patients who are negative in PD-L1 status. 
There was a significant difference in PFS between different genders (p=0.007), the baseline characteristics of the 
different genders of patients in the group are shown in Table 5, but there was no significant difference in different 
ages, ECOG scores, and the type of anti-PD-1 inhibitors (sintilimab compared with other anti-PD-1 inhibitors). The 
reason for the significant difference in PFS between different genders may be due to the high proportion of lung cancer in 
male patients in this study. The proportion of later-line therapy is more than that of male patients, and the sample size of 
this study is smaller, so there is a significant difference in PFS between females and males. Among them, 2 patients were 
treated with anlotinib combined with toripalimab. One was a 14-year-old boy who was diagnosed with unresectable 
advanced thymic lymphoepithelioma-like carcinoma (LELC), with liver metastasis. Relapsed after receiving chemother-
apy with paclitaxel and carboplatin for six cycles, the boy developed bone marrow metastasis. As an alternative 
treatment, the patient was treated with anlotinib combined with toripalimab, and there was no disease progression for 
43 months. The condition was evaluated as PR (Figure 6). The other was a 58-year-old man who was initially diagnosed 

Table 4 Treatment-Related Adverse Events in the Total Treated Patients

Adverse Reactions Total (n, %) Grade 1 (n, %) Grade 2 (n, %) Grade 3 (n, %)

Hypertension 18 (28.6) 15 (23.8) 3 (4.8) 0
Hand-foot syndrome 14 (25.4) 11 (17.5) 2 (3.2) 1 (1.6)

Fatigue 14 (25.4) 10 (15.9) 3 (4.8) 1 (1.6)

Hypothyroidism 12 (19.0) 10 (15.9) 2 (3.2) 0
Nausea and vomiting 10 (15.9) 5 (7.9) 4 (6.3) 1 (1.6)

Diarrhea 9 (14.3) 7 (11.1) 2 (3.2) 0

Loss of appetite 8 (12.7) 3 (4.8) 5 (7.9) 0
Proteinuria 8 (12.7) 5 (7.9) 1 (1.6) 2 (3.2)

Gamma-glutamyltransferase increased 5 (7.9) 5 (7.9) 0 0
Skin rash 6 (9.5) 4 (6.3) 2 (3.2) 0

Mouth ulcer 6 (9.5) 3 (4.8) 2 (3.2) 1 (1.6)

Elevated serum creatinine 4 (6.3) 4 (6.3) 0 0
Hyperbilirubinemia 3 (4.8) 3 (4.8) 0 0

Immune myocarditis 1 (1.6) 1 (1.6) 0 0

Immunopneumonia 2 (3.2) 1 (1.6) 1 (1.6) 0
Adrenocortical dysfunction 3 (4.8) 3 (4.8) 0 0
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with advanced gastric adenocarcinoma. After diagnosed, the metastatic lesion was enlarged after 5 cycles of docetaxel 
combined with raltitrexed chemotherapy, so the patient was treated with anlotinib combined with toripalimab. After 7 
cycles, the gastric lesions were completely relieved, and the metastatic lesions were stable (Figure 7). There was no 
disease progression for 42 months, and the overall condition was evaluated as PR. In this study, it was found that the 
adverse reactions were tolerable for the vast majority of patients, and most of the adverse reactions were grade 1–2. After 
the occurrence of grade 3 adverse reactions, some patients could continue to be treated after reducing medication or 
stopping 1–2 cycles of treatment. There were no grade 4 adverse reactions and no death caused by adverse reactions. 4 

Table 5 Demographics and Baseline Characteristics of Different Genders of Patients

Characteristics Total n Numbers of Male/ 
Female

% of Total Male/ 
Female

Age (years) >60 32 17/15 27.0/23.8

≤60 31 20/11 31.7/17.5

ECOG 0–1 46 28/18 44.4/28.6
2 17 9/8 14.3/12.7

Previous treatment lines 1 18 9/9 14.3/14.3

2 13 9/4 14.3/6.3
≥3 32 19/13 30.2/20.6

Anti-PD-1 inhibitor drugs Sintilimab 27 16/11 25.4/17.5
Toripalimab 13 8/5 12.7/7.9

Camrelizumab 8 4/4 6.3/6.3

Tislelizumab 5 2/3 3.2/4.8
Penpulimab 3 2/1 3.2/1.6

Pabolizumab 3 3/0 4.8/0

Zimberelimab 2 0/2 0/3.2
Nivolumab 1 1/0 1.6/0

Serplulimab 1 1/0 1.6/0

PD-L1 expression Positive 17 9/8 14.3/12.7
Negative 18 10/8 15.9/12.7

Not detected 28 18/10 28.6/15.9

Tumor type Non-small cell lung 
cancer

21 18/3 28.6/4.8

Sarcoma 8 4/4 6.3/6.3

Small cell lung cancer 7 4/3 6.3/4.8
Ovarian cancer 4 0/4 0/6.3

Cervical squamous cell 

carcinoma

3 0/3 0/4.8

Breast cancer 3 0/3 0/4.8

Pancreatic cancer 3 1/2 1.6/3.2

Renal pelvis carcinoma 2 1/1 1.6/1.6
Thoracic adenocarcinoma 2 2/0 3.2/0

Colorectal cancer 2 1/1 1.6/1.6

Unknown primary tumor 2 1/1 1.6/1.6
Liver cancer 2 2/0 3.2/0

Renal cell carcinoma 1 1/0 1.6/0

Gastric cancer 1 1/0 1.6/0
Esophageal cancer 1 1/0 1.6/0

Pelvic mucinous 

carcinoma

1 0/1 0/1.6

Whether used PD-1 inhibitors 

before or not

Yes 20 10/10 15.9/15.9

No 43 27/16 42.9/25.4
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patients stopped treatment due to adverse reactions because of follow-up safety considerations, and did not reach grade 4 
adverse reactions.

Limitations were observed in the present study, inevitably. First of all, this study was retrospective, involving only 
one center, and there was no comparative study in the control group. Secondly, because of the treatment of patients 
during the spread of novel coronavirus and regional reasons, the compliance of patients was relatively lower than during 
the non-epidemic period, so the treatment outcome could be different. In addition, this was a small sample study, and 
there were many kinds of tumors, and the efficacy of statistics of each kind of tumor was less convincing. Give the above 
limitations, our conclusion may need a larger sample size to further confirm.

Conclusion
In conclusion, anlotinib combined with PD-1 inhibitor is effective and well tolerated in the 2nd or later-line treatment of 
advanced solid tumors, which can be used as a choice for the treatment of advanced solid tumors, but a randomized 
controlled study is still needed to further confirm its efficacy and safety.

Figure 6 (A and D) September 2020: Assess the size of mediastinum and liver tumors before treatment by computed tomography (CT); (B and E) March 2021; (C and F) 
July 2021: mediastinum regressed utterly, and liver mass size gradually decreased.

Figure 7 The Gastric three-dimensional computed tomography (CT) after therapy. The black circle stands the thick of the stomach wall in antrum. The blue circle stands 
the size of adrenal mass. (A) October 2020: Assess the size of antrum adenocarcinoma before anlotinib plus tislelizumab treatment by computed tomography (CT); (B) 
February 2021; (C) May 2021: The stomach wall mass regressed utterly, and adrenal mass size gradually decreased.
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Ethical Approval and Consent to Participate
All procedures performed in studies involving human participants were in accordance with the ethical standards of the 
institutional and/or national research committee and with the 1964 Helsinki declaration and its later amendments or 
comparable ethical standards. This study was approved by the Ethic Committee (EC) from the Second Affiliated Hospital 
of Harbin Medical University (KY2023-032). In this research, informed consent was obtained from all participants over 
the age of 18 years, and for those under the age of 18 years of age, parental/legal guardian consent was obtained.
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