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Purpose: Advanced hepatocellular carcinoma (HCC) remains difficult to treat

due to high tumor burden and limited systemic options. This study evaluated the

efficacy and safety of drug-eluting bead transarterial chemoembolization (DEB-

TACE) combined with intra-arterial infusion of PD-L1 inhibitor TQB2450 and oral

Anlotinib as first-line treatment in patients with advanced HCC.

Methods: In this prospective, single-arm phase 2 trial, 31 patients with BCLC

stage C HCC received DEB-TACE, transarterial infusion of TQB2450 (1200 mg

every 3 weeks), and oral Anlotinib (12 mg/day, 2 weeks on/1 week off). Tumor

responses were assessed using mRECIST criteria. Primary endpoint was objective

response rate (ORR); secondary endpoints included progression-free survival

(PFS), overall survival (OS), and safety.

Results: TheORRwas 54.5%, with 3 patients (9.7%) achieving complete response.

The median PFS and OS were 5.1 and 9.6 months, respectively. The most

common grade ≥3 adverse events were thrombocytopenia (16.1%) and

elevated bilirubin (12.9%). Most toxicities were manageable.

Conclusions: This triple-combination therapy demonstrated potentially

beneficial antitumor activity and an acceptable safety profile in patients with

advanced HCC. These findings support further investigation in randomized

controlled trials.

Clinical trial number: Chinese Clinical Trials Database (ChiCTR2200056222).
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1 Introduction

Hepatocellular carcinoma (HCC) is the sixth most common

cancer and the third leading cause of cancer-related mortality

globally (1). The majority of patients are diagnosed at Barcelona

Clinic Liver Cancer (BCLC) stage C, thereby missing the opportunity

for curative treatments such as surgical resection, liver

transplantation, or local ablation (2). Advanced hepatocellular

carcinoma (HCC) poses significant therapeutic challenges (3).

According to the BCLC treatment algorithm, patients with BCLC

stage C (advanced-stage HCC) are typically treated with systemic

therapies, including tyrosine kinase inhibitors (TKIs) targeting

vascular endothelial growth factor receptors (VEGFRs), and

immune checkpoint inhibitors (ICIs) directed against programmed

cell death protein 1 (PD-1), programmed death-ligand 1 (PD-L1),

and cytotoxic T-lymphocyte-associated protein 4 (CTLA-4)

pathways, and combinations of these treatments (4–11).

However, given the heterogeneous nature of disease burden in

BCLC stage C, including the presence of macrovascular invasion or

limited extrahepatic spread, a subset of patients may benefit from

locoregional therapies such as TACE (8, 9). TACE, a cornerstone

locoregional therapy for advanced HCC, demonstrates superior

efficacy in achieving intrahepatic tumor control. Current TACE

protocols are classified into two principal modalities based on

embolic material composition: conventional TACE (cTACE)

utilizing lipiodol emulsions, and drug-eluting bead TACE (DEB-

TACE) employing calibrated microspheres with sustained

chemotherapeutic release profiles, and DEB-TACE has better

efficacy than cTACE (12).

TACE combined with TKIs can inhibit hypoxia-induced tumor

neovascularization, thereby reducing the risk of tumor recurrence

and progression (13). Anlotinib is a multi-targeted TKI with anti-

tumor activity, but it has not been widely used in the treatment of

HCC. Studies have shown that Anlotinib can significantly inhibit

HCC cell viability, proliferation, colony formation, and promote

cell apoptosis in vitro (14). Anlotinib combined with TACE and

immunosuppressive agents can achieve certain efficacy (15, 16).

Immunotherapy plays an important role in the treatment of

tumors (17). A number of studies have confirmed the effectiveness

of immunotherapy combined with TACE and targeted drugs in the

treatment of HCC. However, although the therapeutic effect has

been improved, it is not satisfactory (8, 9).

TQB2450 is a novel humanized anti-PD-L1 IgG1 antibody that

has been shown to be effective against a variety of tumors including

HCC (18–20). In clinical practice, PD -1 or PD-L1 inhibitors are

administered primarily intravenously. Previous studies have

investigated the clinical efficacy of intra-arterial infusion of PD-1

inhibitors in HCC, showing positive efficacy and an acceptable

safety profile (21, 22). Theoretically, DEB-TACE combined with

transarterial infusion of PD-1 inhibitors combined with oral

Anlotinib can further improve the efficacy of HCC.

We therefore designed a single-arm, single-center, phase 2

study to evaluate the efficacy and safety of DEB-TACE combined

with transarterial infusion of TQB2450 and oral Anlotinib in the

treatment of hepatocellular carcinoma.
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2 Materials and methods

2.1 Study design and patients

This study was a single-arm, single-center exploratory study.

The study was approved by the ethics committee of our hospital

(Ethics number: 2021-281-004). All patients signed informed

consent before participating in the study. The study is registered

with https://www.chictr.org.cn/, ChiCTR2200056222.

Patients were enrolled if they met all of the following criteria: (1)

Initial clinical or pathological diagnosis of hepatocellular carcinoma

(HCC); (2) Child-Pugh score ≤ 7; (3) Male or female patients aged

18–75 years; (4) BCLC Stage C; (5) Eastern Cooperative Oncology

Group Performance Status (ECOG PS) score of 0–1 and life

expectancy >3 months; (6) At least one measurable lesion

meeting Response Evaluation Criteria in Solid Tumors version 1.1

(RECIST v1.1) criteria; (7) Laboratory parameters meeting all of the

following: Absolute neutrophil count (ANC) ≥1.5×109/L, Platelet

count ≥75×109/L, Total bilirubin ≤1.5×upper limit of normal

(ULN), Alanine aminotransferase (ALT) and aspartate

aminotransferase (AST) ≤2.5×ULN, Creatinine clearance (CrCl)

≥60 mL/min (calculated by Cockcroft-Gault formula or measured),

International normalized ratio (INR) or prothrombin time

(PT) ≤1.5×ULN.

Exclusion criteria included: (1) Any prior antineoplastic therapy

for hepatocellular carcinoma; (2) History of autoimmune diseases;

(3) Decompensated cirrhosis (manifested by hepat ic

encephalopathy, variceal bleeding, or hepatorenal syndrome); (4)

Refractory ascites unresponsive to medical therapy; (5)

Hypersensitivity to any study drug; (6) Major bleeding events or

clinically significant coagulopathy within 3 months before

enrollment; (7) Hepatitis B virus (HBV) DNA ≥500 IU/mL; (8)

Active hepatitis C infection (HCV antibody-positive with detectable

HCV-RNA); (9) Significant cardiopulmonary insufficiency (NYHA

Class III/IV heart failure or FEV1 <50% predicted); (10) History of

other malignant tumors within 5 years (excluding cured non-

melanoma skin cancer/carcinoma in situ); (11) Complete portal

vein occlusion with insufficient collateral circulation (cavernous

transformation), and unsuitability for portal vein stenting to restore

hepatic inflow.

The enrolled patients were excluded if they met any of the

following criteria: (1) Incorrect medication dose or method (the

actual exposure dose of the drug was less than 80% or greater than

120% of the prescribed dose); (2) Patients who received

chemotherapy, surgery, or investigational drug therapy outside of

the protocol during the trial; (3) Patients who did not meet the

inclusion criteria and were erroneously enrolled; and (4) Patients

who did not receive the medication.
2.2 Procedure

All patients received at least one DEB-TACE combined with

transarterial infusion of TQB2450 and one cycle of oral Anlotinib.

The dosages used for TQB2450 (1200 mg Q3W), DEB-TACE, and
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Anlotinib (12 mg daily, 2 weeks on/1 week off) were based on prior

studies (14–19) and clinical experience. DEB-TACE was then

performed on demand, along with transarterial infusion of

TQB2450, and when DEB-TACE was not required, TQB2450 was

pumped intravenously. TQB2450 was used every 3 weeks. A dose of

1200 mg of TQB2450 was thoroughly mixed with 250 ml of normal

saline and infused over two hours.

The procedure is briefly described as follows: After cannulation

of the femoral artery, indirect portal venography and celiac

angiography were performed. Subsequently, TQB2450 perfusion

was administered in the proper hepatic artery via a microcatheter.

Following this step, the intrahepatic lesions were super-selectively

injected with drug-eluting microspheres loaded with pirarubicin (40

mg, polyvinyl alcohol embolization microspheres, blue, diameter

300–500 mm, 2 ml; Jiangsu Hengrui Pharmaceutical Co., Ltd.). The

endpoint of embolization was defined as the significant slowing or

complete cessation of blood flow in the tumor-feeding artery.

Oral Anlotinib (CP Tianqing Pharmaceutical Group Co., Ltd.,

12 mg/tablet) was initiated on the third day after DEB-TACE. The

dosing regimen consisted of 12 mg once daily for 14 days, followed

by a 7-day drug-free interval. The schematic diagram of the timing

of intervention measures shown in Figure 1. For Anlotinib dose

modification, a tiered de-escalation protocol was implemented:

initial dose reduction to 10 mg/day followed by 8 mg/day if 12

mg/day proved intolerable. Permanent discontinuation occurred

upon persistent intolerance. In addition to that, study cessation

criteria included any of the following: confirmed disease

progression, unmanageable toxicity, initiation of alternative

antineoplastic regimens, voluntary withdrawal, mortality, or other

protocol-specified termination events. After discontinuation of the

study, TQB2450 and Anlotinib were discontinued, the patient

transitioned to survival monitoring without any intervention in

the patient’s other treatments.

The on-treatment time was defined as the duration from patient

enrollment to study discontinuation, death, or the follow-up cutoff

date. The follow-up time refers to the interval from study

discontinuation to death or the end of the follow-up period.

During this period, patients were no longer administered

TQB2450 or Anlotinib; however, the patients remained eligible

for other clinically appropriate treatments, such as TACE, ablation,
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radiotherapy, or combinations of local therapy with targeted and/

or immunotherapy.
2.3 Follow−up and endpoints assessment

Protocol-mandated evaluations were performed every 3 weeks

during the treatment period, including comprehensive laboratory

assessments such as complete blood count, hepatic and renal

function tests, coagulation profile, alpha-fetoprotein levels, fecal

occult blood test, and urinalysis. Imaging (either multiphase

contrast-enhanced CT or dynamic contrast-enhanced MRI) was

conducted every 6 weeks (every two treatment cycles). All imaging

studies were independently reviewed in a blinded manner by two

senior radiologists. In cases of discordance, a third radiologist with

over 15 years of experience adjudicated the findings, and the

consensus was deemed final. Tumor response was assessed every

6 weeks according to the modified Response Evaluation Criteria in

Solid Tumors (mRECIST) (23) and categorized as complete

response (CR), partial response (PR), stable disease (SD), or

progressive disease (PD).

The primary endpoint was objective response rate (ORR,

defined as the proportion of patients achieving CR or PR).

Secondary endpoints included progression-free survival (PFS,

defined as the time from randomization to radiologically

confirmed disease progression or death from any cause), overall

survival (OS, defined as the time from randomization to death from

any cause) and safety. All treatment-related adverse events (TRAEs)

were systematically recorded and graded according to the Common

Terminology Criteria for Adverse Events (CTCAE), version

4.0 (24).
2.4 Statistical analysis

All analyses were performed using R (version 4.1.2; R

Foundation for Statistical Computing, Vienna, Austria).

Continuous variables were expressed as mean ± standard

deviation (SD) when normally distributed or median with

interquartile range (IQR) [M (Q1, Q3)] for non-normally
FIGURE 1

Schematic diagram of the timing of intervention measures.
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distributed data. Survival curves were generated using the Kaplan-

Meier method, with median overall survival (mOS) and median

progression-free survival (mPFS) as key metrics.
3 Results

3.1 Patient characteristics

From March 3, 2022 to March 12, 2024, a total of 38 patients

were screened. Among them, 3 patients were excluded due to not

meeting the staging criteria, and 2 patients were excluded based on

their hepatitis B virus DNA levels. Thus, 33 patients were initially

enrolled in the study. During the subsequent treatment phase, 1

patient did not receive Anlotinib therapy, and another was excluded

due to receiving additional radiotherapy during the study period

(Figure 2). Follow-up was conducted up to September 1, 2024, with

a final cohort of 31 patients included in the analysis. Baseline

characteristics are summarized in Table 1. The median age was 55

years, and 22 patients (71.0%) were male. A total of 30 patients

(96.8%) had chronic hepatitis B infection. Most patients (83.9%)

had an ECOG performance status score of 0. Six patients (19.4%)

had more than three intrahepatic lesions. The mean maximum

diameter of the largest tumor was 87.97 ± 32.57 mm, while the

mean maximum diameter of all intrahepatic lesions was 143.97 ±

55.32 mm. Twenty-five patients (80.6%) presented with varying

degrees of portal vein tumor thrombus (PVTT), and 6 patients

(19.4%) had inferior vena cava tumor thrombus (IVCTT). Fifteen

patients (48.4%) exhibited extrahepatic metastases. All patients

received between 1 and 6 sessions of DEB-TACE, with a median

of 4 sessions.
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3.2 Efficacy

The correlation between the optimal percentage change in

hepatic target lesions and the overall assessment according to the

mRECIST criteria is presented in Figure 3. Among the patients, 29

exhibited varying degrees of tumor shrinkage in their liver target

lesions, with 3 achieving a CR. The entire study timeline, including

key clinical milestones for all patients, is illustrated in Figure 4.

According to the mRECIST criteria, the best overall tumor response

yielded an objective response rate (ORR) of 54.5% and a disease

control rate (DCR) of 67.4%. Notably, among the 3 patients (9.7%)

who achieved CR in their target lesions, the overall response

assessment also confirmed CR (Table 2), one of the 3 patients

was still receiving maintenance treatment with TQB2450 and

anlotinib at the end of the study.

The median OS was 9.6 months (95% CI 8.6–15.9), as presented

in Figure 5. The 3-month OS rate was 100%, the 6-month OS rate

was 77.4% (24/31), and the 12-month OS rate was 22.6% (7/31).

The median PFS was 5.1 months (95% CI 3.6–9.6), as shown in

Figure 6. The 3-month PFS rate was 77.4% (24/31), the 6-month

PFS rate was 48.4% (15/31), and the 12-month PFS rate was 22.6%

(7/31).
3.3 Safety

Treatment-related adverse events (TRAE) were predominantly

hepatic dysfunction and hematologic toxicity. The most common

grade ≥3 adverse events included thrombocytopenia (16.1%) and

elevated serum bilirubin (12.9%), whereas the most frequently

reported events of any grade were abdominal pain (90.3%),
FIGURE 2

Patient flow chart.
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hypoalbuminemia (77.4%), fever (74.2%), and elevated

transaminase levels (AST 80.6%; ALT 71.0%). Although TACE-

related complications were common, most were classified as grade

1–2. Notably, typical antiangiogenic therapy-associated adverse

events were observed, including hypertension (54.8%), ascites

(58.1%), and gastrointestinal bleeding (19.4%), with one case

(3.2%) of grade 3 gastrointestinal bleeding. Mild immune-related

adverse events, such as hypothyroidism (22.6%) and proteinuria

(19.4%), were also recorded (Table 3).
4 Discussion

In this single-arm, phase 2 study, we evaluated the efficacy and

safety of DEB-TACE combined with transarterial infusion of the

PD-L1 inhibitor TQB2450 and oral administration of Anlotinib in

patients with advanced HCC. The combination therapy yielded an

ORR of 54.5% and a DCR of 67.4% based on mRECIST criteria.

Notably, 9.7% of patients achieved a complete response. The

median PFS was 5.1 months, and the median OS reached 9.6

months, with a 6-month OS rate of 77.4%. These results suggest

that this triple-combination strategy may offer clinically meaningful

antitumor activity in a population with BCLC stageC HCC. The

treatment was generally well tolerated, with manageable toxicities

primarily related to hepatic dysfunction, hematologic

abnormalities, and expected class-specific adverse events from

antiangiogenic and immune therapies.

The treatment of advanced HCC remains challenging. Since the

introduction of Sorafenib, targeted therapies have rapidly evolved.

Kudo et al. (5) demonstrated that Lenvatinib exhibited therapeutic

efficacy comparable to that of Sorafenib in patients with advanced

HCC. Anlotinib, a TKI, has been shown to serve as an effective

adjuvant therapy for high-risk HCC patients following surgical

resection, offering a recurrence prevention effect similar to that of

TACE (25). Furthermore, its combination with TACE and

radiofrequency ablation (RFA) has shown significant efficacy in

treating HCC with PVTT (15). Meanwhile, with the rapid

advancement of immunotherapy, several immune checkpoint

inhibitors have been approved for the treatment of advanced

HCC (26). Recently, some researchers have reported promising

outcomes in treating metastatic melanoma through intra-arterial

infusion of PD-1 antibodies (27, 28). The rationale behind this

approach is that delivering immune agents directly to the tumor via

arterial infusion can increase local drug concentration and enhance

PD-1 receptor inhibition. However, these two studies, along with
TABLE 1 Baseline characteristics.

Variables n (%)

Age, years

Median [IQR] 55 [49, 62]

Gender

Female 9 (29.0%)

Male 22 (71.0%)

Etiology

HBV 30 (96.8%)

HCV 1 (3.2%)

ECOG performance score

0 26 (83.9%)

1 5 (16.1%)

Child–Pugh Score

5 24 (77.4%)

6 6 (19.4%)

7 1 (3.2%)

AFP

<400 ng/ml 16 (51.6%)

≥400 ng/ml 15 (48.4%)

Intrahepatic tumor number

≤3 25 (80.6%)

>3 6 (19.4%)

Maximum intrahepatic tumor size, mm

Mean (SD) 87.97 (32.57)

Median [IQR] 86 [65, 109]

Total intrahepatic tumor size, mm

Mean (SD) 143.97 (55.32)

Median [IQR] 145 [98, 186]

PVTT

Vp2 3 (9.7%)

Vp3 18 (58.1%)

Vp4 4 (12.9%)

Absent 6 (19.3%)

IVCTT

IVC invasion 6 (19.4%)

Absent 25 (80.6%)

Extrahepatic metastasis

Present 15 (48.4%)

Absent 16 (51.6%)

(Continued)
TABLE 1 Continued

Variables n (%)

Number of DEB-TACE procedures

Median [IQR] 4 [2, 4]
IQR, Interquartile range; ECOG, Eastern Cooperative Oncology Group; AFP, Alpha-
fetoprotein; SD, Standard deviation; PVTT, Portal vein tumor thrombus; IVCTT, Inferior
vena cava tumor thrombus; IVC, Inferior vena cava; DEB-TACE, Drug-eluting bead-
transarterial chemoembolization.
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FIGURE 3

Waterfall plot for clinical oncology data of each patient.
FIGURE 4

Swimmer’s plot of the comprehensive clinical trajectory of patients in this trial.
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two more recent investigations (21, 22), have explored the use of

transarterial infusion of PD-1 inhibitors in cancer therapy.

TQB2450 is a novel PD-L1 receptor inhibitor. In a phase I study,

it was confirmed that its combination with TKI drugs had good

safety in the treatment of advanced hepatocellular carcinoma (20).

However, two other studies (18, 19), TQB2450 combined with

anlotinib in the treatment of non-small cell lung cancer, confirmed

the safety of the combination of these two drugs.

Therefore, TACE/DEB-TACE combined with targeted therapy

and immunotherapy is increasingly favored for the treatment of

advanced HCC. Cai et al. (8) reported that TACE in combination

with Lenvatinib and a PD-1 inhibitor achieved a median OS of 16.9

months and a median PFS of 7.3 months. Compared with TACE

alone combined with Lenvatinib, no significant increase in TAREs

was observed. The median OS and PFS in this study were higher

than those in our study, which may be attributed to the higher

proportion of patients with PVTT in our cohort (80.0% vs. 36.6%).

Chen et al. (9) conducted a retrospective study showing that TACE

combined with Lenvatinib and pembrolizumab resulted in a

median survival of 18.1 months and a PFS of 9.2 months. The

rates of hypertension, nausea, and rash were higher with the

combination of TACE and Lenvatinib compared to TACE alone.

The results of this study demonstrated favorable efficacy, with triple

therapy showing particularly significant benefits in patients with

PD-L1 expression, despite an increased incidence of treatment-

related adverse events, which remained manageable. Another study

evaluating TACE plus durvalumab with or without bevacizumab in

patients with unresectable HCC showed a median PFS of 27.9

months with triple therapy, compared to 15 months with targeted

and immune therapy alone, and only 10 months with durvalumab

monotherapy (29). This finding further underscores the therapeutic

advantage s o f combin ing TACE wi th ta rge t ed and

immunotherapeutic approaches.

The CHANCE2201 study (NCT05332821) (30) demonstrated

that TACE combined with ICIs and anti-VEGF agents significantly

improved overall survival, progression-free survival, and objective

response rates in advanced HCC patients. Similarly, the LEAP-012

trial (NCT04246177) (31) showed that TACE combined with

lenvatinib and pembrolizumab significantly prolonged

progression-free survival in unresectable, non-metastatic HCC.

These findings support the efficacy of triple combination therapy

integrating locoregional, immunotherapeutic, and antiangiogenic

treatments in advanced hepatocellular carcinoma.Recent studies

have demonstrated that transarterial infusion of PD-1 inhibitors is

both safe and effective. Shen et al. (21) employed TACE combined

with intra-arterial infusion of Sintilimab and Bevacizumab for the

treatment of advanced HCC, achieving a median PFS of 6 months

and a median OS of 12.2 months. In contrast, Mu et al. (22) utilized

Hepatic arterial infusion chemotherapy (HAIC) in combination

with arterial infusion of Camrelizumab and oral Apatinib for

advanced HCC, reporting an ORR of 44%, a median OS of 8.87

months, and a median PFS of 4.87 months. Our study employed

DEB-TACE combined with intra-arterial infusion of TQB2450 and

oral anlotinib for the treatment of advanced HCC, yielding a

median OS of 9.6 months and a median PFS of 5.1 months.
TABLE 2 Best tumor response rates assessed by mRECIST.

Overall response
Investigators assessed
by mRECIST n (%)

Complete response 3 (9.7%)

Partial response 17 (54.8%)

Stable disease 4 (12.9%)

Progressive disease 7 (22.6%)

Disease control rate 24 (67.4%)

Objective response rate 20 (54.5%)
FIGURE 5

Kaplan-Meier survival curves estimate overall survival in all patients.
FIGURE 6

Kaplan-Meier survival curves estimate progression-free survival in all
patients.
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These outcomes were comparable to those reported in the

aforementioned two studies, but inferior to those observed in

other studies utilizing intravenous immune agents. Potential

explanations for this discrepancy may include the limited sample

size in our study, which could introduce bias. Further large-scale

studies are warranted to confirm these findings.

The majority of TAREs in this study were grade 1–2, with grade

≥3 adverse events being rare, primarily consisting of hematological

reactions. Given that HCC patients often have a background of

cirrhosis and hypersplenism, many already exhibit reduced white

blood cell counts and platelet levels prior to treatment. Additionally,

the main TAREs observed were embolization syndrome symptoms,

such as pain and fever, commonly associated with DEB-TACE.

Notably, the relatively low incidence of adverse events related to

targeted agents may be attributed to the pharmacological
Frontiers in Immunology 08
characteristics of Anlotinib itself, as well as its dosing schedule—2

weeks of oral administration followed by 1 week off—and the

availability of three different dosage strengths, which allow for

dose titration based on individual patient tolerance. Overall, the

combination of DEB-TACE with intra-arterial infusion of

TQB2450 and oral Anlotinib demonstrated a favorable safety

profile and was considered safe and well-tolerated.

This study has several limitations. First, it was a single-center,

single-arm phase II trial with a relatively small sample size, which

may limit the generalizability of the findings. The absence of a

control group precludes direct comparison with standard treatment

regimens, and potential selection bias cannot be ruled out. Second,

although the combination strategy showed potential clinical

efficacy, the median OS and PFS remain modest, possibly

reflecting the advanced disease stage of the enrolled population,

most of whom presented with portal vein tumor thrombus and

extrahepatic metastases. Third, the follow-up period was relatively

short, limiting the assessment of long-term survival benefits and

delayed immune-related adverse events. Fourth, all patients

received DEB-TACE with variable numbers of sessions. This

heterogeneity in TACE frequency might have influenced

treatment efficacy and survival outcomes, and should be

interpreted with caution. Lastly, the use of intra-arterial delivery

of PD-L1 inhibitors, while theoretically advantageous, warrants

further investigation to optimize dosing, scheduling, and

pharmacokinetics in comparison to standard intravenous

administration. Future research will focus on conducting

prospective, multicenter, randomized controlled trials with larger

sample sizes to further validate the efficacy and safety of this

combined treatment regimen. Additionally, biomarker-based

patient stratification and investigation into the underlying

immunologic and molecular mechanisms may help identify

patient populations most likely to benefit from the therapy, as

wel l as inform optimized treatment sequencing and

dosing strategies.
5 Conclusion

In conclusion, DEB-TACE combined with transarterial infusion

of TQB2450 and oral Anlotinib demonstrated potentially beneficial

antitumor activity and an acceptable safety profile in patients with

advanced hepatocellular carcinoma. This triple-modality approach

may offer a synergistic therapeutic benefit by integrating

locoregional control, anti-angiogenic inhibition, and immune

checkpoint blockade. Further large-scale, randomized controlled

trials are warranted to validate these findings and determine the

optimal treatment strategy for this challenging patient population.
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TABLE 3 Treatment-related adverse events.

Categories
All grades,
n (%)

Grades 1-2,
n (%)

≥Grades 3
n (%)

Decreased white blood
cell count

13 (41.9%) 11 (35.5%) 2 (6.5%)

Decreased
neutrophil count

6 (19.4%) 6 (19.4%) 0 (0%)

Decreased
platelet count

16 (51.6%) 11 (35.5%) 5 (16.1%)

Anemia 5 (16.1%) 5 (16.1%) 0 (0%)

Elevated
aspartate
aminotransferase

25 (80.6%) 23 (74.2%) 2 (6.5%)

Elevated
alanine
aminotransferase

22 (71.0%) 21 (67.7%) 1 (3.2%)

Hypoalbuminemia 24 (77.4%) 24 (77.4%) 0 (0%)

Blood
bilirubin increased

19 (61.3%) 15 (48.4) 4 (12.9)

Proteinuria 6 (19.4%) 6 (19.4%) 0 (0%)

Hypothyroidism 7 (22.6%) 7 (22.6%) 0 (0%)

Hyperglycemia 14 (45.2%) 14 (45.2%) 0 (0%)

Hypertension 17 (54.8%) 17 (54.8%) 0 (0%)

Gastrointestinal
hemorrhage

6 (19.4%) 5 (16.1%) 1 (3.2%)

Fatigue 9 (29.0%) 9 (29.0%) 0 (0%)

Nausea 12 (38.7%) 12 (38.7%) 0 (0%)

Hand-foot syndrome 7 (22.6%) 7 (22.6%) 0 (0%)

Diarrhea 3 (9.7%) 3 (9.7%) 0 (0%)

Abdominal pain 28 (90.3%) 28 (90.3%) 0 (0%)

Fever 23 (74.2%) 23 (74.2%) 0 (0%)

Ascites 18 (58.1%) 16 (51.6%) 2 (6.5%)
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