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INTRODUCTION

	 Primary liver cancer has one of the highest incidences 
and mortality rates worldwide.1 Hepatocellular 
carcinoma (HCC), the most common primary liver 
cancer, accounts for approximately 85–90% of all cases.2 
Owing to its insidious onset and rapid progression, 
most patients are diagnosed at intermediate or advanced 
stages, complicated by vascular invasion, intrahepatic 
metastasis, or distant metastasis, and are therefore 
ineligible for radical surgery.3,4 Transcatheter arterial 
chemoembolization (TACE), a classic local treatment 
modality for unresectable HCC, can achieve tumor 
shrinkage by embolizing the tumor blood supply and 
locally releasing chemotherapeutic drugs.5,6 However, 
TACE also faces significant challenges, including 
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ABSTRACT
Objectives: To compare the efficacy of lenvatinib combined with sintilimab versus transcatheter arterial 
chemoembolization (TACE) in the conversion therapy for unresectable hepatocellular carcinoma (HCC).
Methodology: A retrospective analysis of the clinical data of 153 patients with unresectable HCC admitted to the 
Affiliated Hospital of Nanhua University from January 2023 to December 2024 was performed. According to the 
treatment regimens, the patients were divided into two groups: the study group (n=79) treated with lenvatinib plus 
sintilimab and the control group (n=74) treated with TACE. The efficacy of conversion therapy, tumor marker levels, 
tumor morphological features, blood supply, and adverse reactions were compared between the two groups.
Results: Compared with those in the control group, the objective response rate (ORR) (67.09% vs. 47.30%, p=0.013), 
disease control rate (DCR) (91.14% vs. 79.73%, p=0.044), and conversion resection rate (48.10% vs. 28.38%, p=0.012) in 
the study group were significantly greater. Similarly, compared with the control group, the study group also exhibited 
lower levels of alpha-fetoprotein (AFP) (245.76±108.54 ng/mL vs. 186.42±95.37 ng/mL, p<0.0001), protein induced by 
vitamin K absence or antagonist II (PIVKA-II) (309.25±96.78 ng/mL vs. 245.68±82.35 ng/mL, p<0.0001), and chemokine 
(C-C motif) ligand 2 (CCL2) (71.76±23.81 ng/mL vs. 58.36±18.42 ng/mL, p<0.0001). Additionally, the blood flow signal 
intensity of tumor-feeding arteries (t=5.620; p<0.001), reduction rate of maximum tumor diameter (t=3.436; p<0.001), 
and tumor necrosis rate (t=7.025; p<0.001) were significantly better in the study group than in the control group. 
There was no significant difference in the incidence of adverse reactions, including hand-foot skin reactions (p=0.474), 
gastrointestinal reactions (p=0.875), liver function injury (p=0.672), myelosuppression (p=0.539), or fever (p=0.392), 
between the two groups (P>0.05).
Conclusion: Compared with TACE, lenvatinib combined with sintilimab can improve the therapeutic efficacy of 
conversion therapy for unresectable HCC, with comparable safety.
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local recurrence due to incomplete tumor necrosis, 
heterogeneous drug distribution, tumor angiogenesis 
induced by ischemia and hypoxia, postembolization 
syndrome, limited efficacy in long-term and advanced 
HCC, and a high risk of disease progression.7–9

	 Recent advances in targeted and immunotherapies 
have enabled the development of conversion therapy, a 
treatment strategy that uses systemic or local therapies 
to shrink unresectable advanced tumors, potentially ena-
bling surgery or transplantation.10 Lenvatinib, a tyrosine 
kinase inhibitor, inhibits multiple targets involved in tu-
mor angiogenesis and proliferation, including vascular 
endothelial growth factor (VEGF) receptors and fibro-
blast growth factor receptors (FGFRs).11–13 Lenvatinib has 
emerged as a critical first-line systemic therapy against 
HCC, particularly for patients with advanced or unresect-
able disease who are not candidates for surgical resection 
or locoregional interventions.14 However, several chal-
lenges, including acquired resistance caused by tumor 
vascular adaptation, the need for biomarker-driven pa-
tient selection, adverse events (such as hypertension, pro-
teinuria, and diarrhea), and heterogeneous efficacy across 
etiologies, exist.15-17 To overcome these limitations, combi-
native strategies have been developed. For example, in a 
retrospective analysis of 345 patients who received HCC 
and TACE treatment, Ni et al.18 suggested that the com-
bination of lenvatinib and programmed death receptor-1 
(PD-1) inhibitors achieved a better objective response rate 
and significantly improved the progression-free surviv-
al of patients (compared with those who received TACE 
and lenvatinib treatment). Sintilimab, a programmed 
death receptor-1 (PD-1) inhibitor developed in China, 
restores antitumor immune function by blocking the im-
mune checkpoint pathway and has demonstrated effica-
cy in sustained tumor suppression.19 However, the use of 
sintilimab is limited by immune-related adverse events, 
including hepatitis and endocrinopathies, and vigilance 
monitoring is needed, particularly in patients with un-
derlying cirrhosis.20

	 Studies have shown that combined targeted therapy 
and immunotherapy have synergistic antitumor effects, 
significantly improving the objective response rate 
in unresectable HCC, and are emerging as important 
regimens for clinical conversion therapy.21,22 However, 
the efficacy of lenvatinib combined with sintilimab 
versus TACE in the treatment of unresectable HCC is still 
unclear. This study aimed to assess the therapeutic effects 
of the two regimens. These results may provide precise, 
practical evidence to guide clinical treatment strategies 
for unresectable HCC, optimize diagnosis and treatment 
protocols for intermediate- and advanced-stage HCC, and 
offer new clinical insights to improve patient prognosis.

METHODOLOGY

	 This retrospective analysis included the clinical data 
of 153 patients with unresectable HCC admitted to the 
Affiliated Hospital of Nanhua University from January 
2023 to December 2024. Patients were divided into groups 
by treatment regimen: the study group comprised 79 

patients treated with lenvatinib plus sintilimab, and the 
control group comprised 74 patients treated with TACE.
Ethical approval: The ethics committee of our hospital 
approved this study (number 2022-ky-269; date: 
November 15, 2022).
Inclusion criteria:
•	 Conformed to the diagnostic criteria for HCC.23 
•	 Diagnosis confirmed by histopathological 

examination or a combination of clinical imaging 
(enhanced CT/MRI) and alpha-fetoprotein (AFP) 
detection.

•	 Classified as the Barcelona Clinic Liver Cancer (BCLC) 
stages B or C.24 

•	 Inoperable for radical resection (single tumor 
diameter > 5 cm, multiple tumors with maximum 
diameter > 3 cm, complicated with vascular invasion 
or intrahepatic metastasis, and without indications 
for radical surgery).

•	 Child-Pugh grade A or B.
•	 Expected survival time ≥ 3 months.
•	 Complete clinical data available.
Exclusion criteria: 
•	 Complicated with other malignant tumors.
•	 Complicated with severe infections (e.g., active 

hepatitis, sepsis), coagulation disorders or bleeding 
tendency (e.g., gastrointestinal ulcer bleeding)

•	 A history of radical hepatectomy, targeted therapy, 
immunotherapy or TACE for HCC;

•	 Presence of contraindications to the relevant 
treatments.

•	 Complicated with renal failure, decompensated 
cirrhosis or other severe complications affecting 
treatment and follow-up.

•	 Hypersensitivity to the study drugs or 
chemotherapeutic agents used in TACE.

Treatment approaches:
•	 Transcatheter arterial chemoembolization (TACE) 

regimen: One week before treatment, liver and kidney 
function tests, coagulation tests, an electrocardiogram, 
and other relevant examinations were performed. 
Enhanced CT/MRI was performed to clarify the 
feeding arteries, number, and size of the tumors. 
Fasting and water deprivation were implemented 
for six hours preoperatively, a routine iodine allergy 
test was conducted, and intravenous access was 
established. The Seldinger technique was adopted for 
femoral artery puncture and catheterization, with the 
catheter selectively inserted into the tumor-feeding 
artery. The catheter position was confirmed by digital 
subtraction angiography (DSA), followed by slow 
injection of chemoembolic agents (epirubicin 50 mg/
m² + cisplatin 20 mg/m² + ultraliquid lipiodol 10–20 
mL, with dosage adjusted according to tumor size) 
until complete embolization of the tumor-feeding 
artery and stagnation of blood flow were detected 
by DSA. After the operation, the puncture site was 
compressed for 15–20 minutes, followed by pressure 
bandaging and bed rest for 24 hours. Vital signs 
and abdominal symptoms were closely monitored. 
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Routine supportive treatments, including anti-
infection (cephalosporin antibiotics), liver protection 
(polyene phosphatidylcholine), analgesia (parecoxib 
sodium), and fluid replacement, were administered. 
Enhanced CT/MRI was performed one month after 
surgery to evaluate tumor necrosis. TACE treatment 
was repeated every four to six weeks on the basis of 
patient tolerance and therapeutic efficacy, with a total 
of no more than six treatment cycles.

•	 Lenvatinib Combined with Sintilimab Regimen: Len-
vatinib capsules were taken orally, with the initial 
dosage adjusted according to patient weight: 12 mg 
once daily for patients with a weight of ≥ 60kg and 
8mg once daily for patients with a weight of < 60 kg. 
The medication was administered at a fixed time dai-
ly, either on an empty stomach or with food. Sintili-
mab was intravenously injected at a dosage of 200mg 
per session, with a treatment cycle of three weeks. The 
infusion time was ≥ 30 minutes, and the treatment 
was continued for four to six consecutive cycles.

Outcome measures:
•	 Efficacy of conversion therapy: The efficacy was eval-

uated according to the Response Evaluation Criteria 
in Solid Tumors (RECIST) Version 1.1.25 All patients 
underwent routine follow-up every two to three 
treatment cycles. The collected clinical parameters 
included liver contrast-enhanced CT or MRI, elec-
trocardiogram, laboratory test (including biochemi-
cal panel, complete blood count, coagulation profile, 
alpha-fetoprotein [AFP], and thyroid function tests), 
and clinical symptoms and signs. Changes in target 
lesions were assessed using enhanced CT/MRI and 
classified as complete response (CR), partial response 
(PR), stable disease (SD), or progressive disease (PD). 
The objective response rate (ORR) was calculated as \
text{ORR} = \frac{\text{CR} + \text{PR}}{\text{Total 
number of cases}} \times 100\%, and the disease 
control rate (DCR) was calculated as \text{DCR} = 
\frac{\text{CR} + \text{PR} + \text{SD}}{\text{Total 
number of cases}} \times 100\%. The conversion re-
section rate (the proportion of patients who achieved 
radical surgical indications and underwent surgery) 
was recorded. Definition of successful transforma-
tion: After systemic transformation therapy, the tu-
mor lesion significantly regressed, the boundary was 
clear, and there was no new distant metastases or 
large vessel invasion; imaging evaluation suggested 
that the lesion could be completely resected with R0, 
without extensive infiltration into the abdominal cav-
ity or irreversible invasion of important organs. After 
multidisciplinary surgical evaluation, the indication 
for radical surgery has been reached, and radical sur-
gical resection has been completed. The conversion 
resection rate is defined as the proportion of patients 
who meet the above conversion success criteria and 
complete radical surgery among the total enrolled 
patients.

•	 Serum tumor marker levels: Fasting venous blood 
samples (5 mL) were collected from patients and 

centrifuged at 3000 r/minutes for 10 minutes to 
separate the serum. The levels of alpha-fetoprotein 
(AFP), protein induced by vitamin K absence or 
antagonist II (PIVKA-II), and chemokine (C-C motif) 
ligand 2 (CCL2) were detected using an enzyme-
linked immunosorbent assay (ELISA).

•	 Morphological and blood supply changes of 
tumor lesions: Quantitative assessment of tumor 
morphology was performed using contrast-
enhanced CT or MRI. The evaluated parameters 
included the reduction rate of maximum tumor 
diameter, tumor necrosis rate (necrotic volume/
total lesion volume × 100%), and blood flow signal 
intensity of the tumor-feeding arteries, which 
was graded as Grade 0 (no blood flow), Grade-1 
(minimal blood flow), Grade-2 (moderate blood 
flow), or Grade-3 (abundant blood flow). The 
following adverse reactions were recorded, namely, 
hand-foot skin reactions (skin changes such as 
redness, peeling, blisters, or ulceration pain on the 
palms and soles after medication, excluding skin 
lesions caused by trauma, fungal infections, and 
preexisting skin diseases), gastrointestinal reactions 
(including drug-induced nausea, vomiting, 
diarrhea, oral mucosal inflammation, and other 
discomforts, excluding gastrointestinal symptoms 
caused by preexisting chronic gastrointestinal 
diseases, unclean diet, and intestinal obstruction), 
liver function damage (ALT, AST after medication), 
or increased total bilirubin levels compared with 
baseline, excluding basic liver and gallbladder 
diseases such as viral hepatitis, biliary tract disease, 
and autoimmune liver disease); bone marrow 
suppression (based on a decrease in white blood 
cells, neutrophils, hemoglobin, and platelets after 
medication, excluding abnormal blood count caused 
by primary hematological diseases, acute blood 
loss, and severe infections); and fever (temperature 
increase without clear evidence of bacterial or viral 
infection after medication, excluding tumor self-
cancerous fever, various coinfections, and fever 
induced by autoimmune diseases), were recorded.

•	 Adverse reactions: The incidence of adverse reactions 
was documented for both groups.

Statistical analysis: Data analysis was performed 
using SPSS 25.0 software. Quantitative data are 
expressed as the mean ± standard deviation (\bar{x}\
pm s). Following assessment of normality, normally 
distributed quantitative variables were compared using 
the independent-samples t test, whereas non-normally 
distributed variables were analyzed using the Mann–
Whitney U test. Categorical variables were compared 
using the chi-square test. P < 0.05 was considered to 
indicate statistical significance.

RESULTS

	 There were no statistically significant differences 
in baseline data, including age, sex, body mass index 
(BMI), disease duration, tumor diameter, BCLC stage, 
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comorbidities, AFP level, or Child-Pugh grade, between 
the two groups (P>0.05). Table-I.
	 The ORR (67.09%), DCR (91.14%), and conversion 
resection rate (48.10%) in the study group were 
significantly greater than those in the control group 
(47.30%, 79.73%, 28.38%, respectively) (P < 0.05). Table-II.
There were no significant differences in the levels of 
AFP, PIVKA-II or CCL2 between the two groups before 

treatment (P>0.05). After treatment, the AFP, PIVKA-
II, and CCL2 levels in both groups were lower than 
those before treatment, and those in the study group 
were significantly lower than those in the control group 
(P<0.05). Table-III).
	 There were no significant differences in the blood flow 
signal intensity of tumor-feeding arteries between the two 
groups before treatment (P>0.05). After treatment, the 

Jianwu Long et al.

Table-II: Comparison of Conversion Therapy Efficacy between the Two Groups [n(%)].

Group No. of 
Cases CR (%) PR (%) SD (%) PD (%) ORR (%) DCR (%)

Conversion 
Resection 

Rate

Study Group 79 11(13.92) 42(53.16) 19(24.05) 7(8.86) 53(67.09) 72(91.14) 38(48.10)

Control Group 74 4(5.41) 31(41.89) 24(32.43) 15(20.27) 35(47.30) 59(79.73) 21(28.38)

χ2value 2.246 1.946 1.329 3.167 6.125 4.040 6.274

P value 0.1339 0.163 0.249 0.075 0.013 0.044 0.012

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

Table-I: Comparison of the general data between the two groups.

Items Study Group(n=79) Control Group(n=74) t/χ2 value P value

Age( , years) 61.52±8.36 60.93±7.81 0.450 0.653

Gender [n(%)]

Male 52(65.82) 46(62.16)
0.222 0.637

Female 27(34.18) 28(37.84)

Body Mass Index( , kg/m²) 24.09±2.35 24.41±2.28 0.853 0.395

Disease Course( , months) 9.76±3.68 10.12±3.75 0.599 0.550

Tumor Diameter ( , cm) 7.89±2.19 8.21±2.26 0.889 0.375

BCLC Stage [n(%)]

Stage B 33(41.77) 35(47.30)
0.472 0.492

Stage C 46(58.23) 39(52.70)

Comorbidities [n(%)]

Cirrhosis 45(56.96) 40(54.05) 0.131 0.718

Hypertension 30(37.97) 27(36.49) 0.036 0.849

Diabetes Mellitus 20(25.32) 17(22.97) 0.114 0.735

AFP [n(%)]

≥400 ng/mL 38(48.10) 33(44.59)
0.189 0.664

<400 ng/mL 41(51.90) 41(55.41)

Child-Pugh Grade [n(%)]

Grade A 42(53.16) 41(55.41)
0.077 0.781

Grade B 37(46.84) 33(44.59)
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blood flow signal intensity of the tumor-feeding arteries 
in both groups was lower than that before treatment, and 
the intensity in the study group was significantly lower 
than that in the control group (P<0.05). In addition, the 
reduction rate of maximum tumor diameter and the 
tumor necrosis rate were significantly greater in the study 
group than in the control group (P<0.05). Table-IV). The 

incidence rates of hand-foot skin reaction, gastrointestinal 
reaction, liver function injury, myelosuppression, and 
fever were similar in both groups (P>0.05). (Table-V).

DISCUSSION

	 In patients with unresectable HCC who underwent 
TACE, compared with TACE, the combined lenvatinib/

Table-IV: Comparison of tumor morphology features and blood supply between the two groups ( ).

Time Point Group No. of 
Cases

Reduction Rate of Maximum 
Tumor Diameter(%)

Tumor Necrosis 
Rate(%)

Blood Flow Signal Intensity of 
Tumor-Feeding Arteries (Grade)

Before 
Treatment

Study 
Group 79 / / 2.75±0.62

Control 
Group 74 / / 2.68±0.59

t value / / 0.714

P value / / 0.476

After 
Treatment

Study 
Group 79 58.36±15.72 79.54±8.36 0.89±0.45

Control 
Group 74 50.18±13.56 70.89±6.72 1.36±0.58

t value 3.436 7.025 5.620

P value 0.001 <0.001 <0.001

Table-III: Comparison of tumor markers between the two groups ( , ng/mL).

Time Point Group No. of Cases AFP PIVKA-II CCL2

Before 
Treatment

Study Group 79 689.35±215.62 896.73±212.45 128.54±35.62

Control Group 74 693.58±208.45 875.36±198.72 130.76±33.89

t value 0.123 0.641 0.394

P value 0.902 0.522 0.694

After 
Treatment

Study Group 79 186.42±95.37 245.68±82.35 58.36±18.42

Control Group 74 245.76±108.54 309.25±96.78 71.76±23.81

t value 3.598 4.385 3.908

P value <0.001 <0.001 <0.001

Table-V: Comparison of adverse reactions between the two groups [n(%)].

Group No. of 
cases

Hand-Foot Skin 
Reaction

Gastrointestinal 
Reaction

Liver Function 
Injury

Myelosup-
pression Fever

Study Group 79 21(26.58) 19(24.05) 16(20.25) 12(15.19) 11(13.92)

Control Group 74 16(21.62) 17(22.97) 13(17.57) 14(18.92) 7(9.46)

χ2 value 0.513 0.025 0.179 0.377 0.734

P value 0.474 0.875 0.672 0.539 0.392
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sintilimab regimen achieved superior therapeutic efficacy 
and did not increase the risk of adverse events.
	 The core goal of conversion therapy in HCC is to 
downstage tumors and eliminate micrometastatic lesions 
via highly effective therapeutic modalities.26 Despite be-
ing the gold standard of traditional local therapy, TACE 
still has significant limitations.27 Strategies have been de-
veloped to overcome those limitations in HCC treatment 
via technological, pharmacological, and combinational 
innovations. For example, drug-eluting bead TACE 
(DEB-TACE)28 improved drug delivery uniformity and 
reduced systemic toxicity. Balloon-occluded TACE (B-
TACE) results in a better oncological response than drug-
eluting-microsphere (DEM-TACE) does in patients with 
HCC because it prevents collateral flow.29 Cone-beam 
CT and 3D angiography enable precise tumor targeting, 
minimize nontumor embolization and preserve hepatic 
function.30,31 To address incomplete necrosis, TACE com-
bined with systemic therapies, particularly antiangio-
genic agents (sorafenib and lenvatinib) or immune check-
point inhibitors, has emerged as a promising strategy 
to suppress residual tumor angiogenesis and enhance 
immune-mediated clearance.32,33 Furthermore, ongoing 
research into biodegradable embolic materials, nanopar-
ticle-based drug carriers, and radiomics-guided patient 
selection aims to further refine TACE efficacy and expand 
its applicability across broader HCC stages.34,35 Notably, 
the combination of lenvatinib and PD-1 inhibitors (cam-
relizumab, tislelizumab, sintilimab, or pembrolizumab) 
is associated with a lower incidence of Grade-3 adverse 
events (less than 5%), suggesting that the combined strat-
egy has a good safety profile for unresectable HCC.36

	 In this retrospective analysis, the efficacy of lenvatinib 
and sintilimab combination therapy (in the study 
group) and TACE alone (in the control group) was 
compared. We demonstrated that the ORR, DCR, and 
conversion resection rate in the study group were 
significantly greater than those in the control group 
(P<0.05). Similar results have been obtained by Han RY 
et al.37, who confirmed that compared with conventional 
TACE, the combined regimen has significantly greater 
conversion efficacy. Although the study by Zhao L et 
al.38 on advanced HCC did not focus on conversion 
therapy, the ORR of targeted therapy combined with 
immunotherapy was significantly greater than that of 
TACE, further corroborating the strong tumor-shrinking 
advantage of this combination regimen.
	 The underlying mechanism may involve synergistic 
antitumor effects exerted by the two agents. As a multi-
target tyrosine kinase inhibitor, lenvatinib potently inhib-
its tumor angiogenesis mediated by angiogenic signaling 
pathways (such as VEGF and FGFR) and subsequently 
restrains the tumor nutrient supply. Lenvatinib also has 
potential roles in reversing the antitumor microenviron-
ment through vascular normalization, reducing the infil-
tration of immunosuppressive cells, and creating favora-
ble conditions for immunotherapy.39 On the other hand, 
sintilimab blocks the PD-1/PD-L1 pathway to relieve the 
inhibition of immune cells by tumor cells, activates T-cell-

specific killing of tumor cells, and achieves systemic tu-
mor control.40 While TACE can directly embolize tumor-
feeding arteries to induce local necrosis, it lacks effective 
control over intrahepatic micrometastases and potential 
distant metastases.41 Moreover, the postoperative tumor 
ischemia-hypoxia environment can activate the hypoxia-
inducible factor pathway, promote the release of angio-
genic factors such as VEGF, accelerate the proliferation of 
residual tumor cells and the formation of collateral circu-
lation, and ultimately compromise conversion efficacy.41

	 Dynamic changes in serum tumor markers are impor-
tant quantitative indicators for evaluating therapeutic ef-
ficacy and tumor burden in patients with HCC. Li et al.42 
determined the dynamic changes in serum AFP levels 
in HCC patients receiving TACE, hepatic arterial infu-
sion chemotherapy (HAIC), molecular targeted therapies 
(MTTs), and immune checkpoint inhibitors (ICIs). They 
reported that AFP was a potential independent predic-
tor of overall survival and progression-free survival. In 
addition, HCC patients with a log10 AFP ≥1.40 benefit-
ted more from receiving lenvatinib-based triple thera-
py.43 Moreover, the AFP decrease ratio is an independ-
ent predictor of a lower recurrence risk in HCC patients 
receiving hepatic arterial infusion chemotherapy (HAIC), 
bevacizumab, and sintilimab.44 These studies suggest that 
determining AFP levels might also guide lenvatinib treat-
ment. PIVKA-II is positively correlated with tumor bur-
den and is also a predictor of TACE response in patients 
with HCC.45 The chemokine receptor CCR2, along with 
its ligand CCL2, plays an essential role in mediating tu-
mor growth and angiogenesis by affecting the infiltra-
tion and activation of host immune cells.46 For example, 
the CCL2/CCR2 axis is involved in the recruitment of 
monocytes and macrophages to tumor sites, thus shap-
ing the immunosuppressive TME of HCC.47 In this study, 
the levels of AFP, PIVKA-II, and CCL2 decreased after 
treatment, with a greater reduction observed in the study 
group (P<0.05). These results are consistent with the re-
search trend reported by Zhao FY et al.48, further corrob-
orating the potent tumor-killing effect of the combined 
treatment. AFP and PIVKA-II are specific markers for 
HCC, and their levels are directly correlated with tumor 
proliferative activity.49 The significant reduction in these 
two markers indicates massive apoptosis and suppressed 
tumor cell proliferation. As a key protumor chemokine, 
CCL2 can accelerate tumor progression by recruiting 
tumor-associated macrophages, promoting angiogen-
esis, and inducing epithelial-mesenchymal transition.50,51 
The marked decrease in CCL2 levels in the study group 
after treatment suggests that this combination regimen 
can further increase the efficacy of conversion therapy by 
regulating the tumor microenvironment and inhibiting 
inflammatory chemotaxis, a core advantage over TACE.
	 In addition, quantitative analysis of tumor morphology 
and blood supply provides intuitive imaging evidence of 
conversion efficacy. After treatment, the reduction rate 
of maximum tumor diameter and tumor necrosis rate 
were significantly greater in the study group than in the 
control group, and the decrease in the blood flow signal 
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intensity of tumor-feeding arteries was more pronounced 
(P<0.05). These findings indicate that the combined 
regimen can not only achieve significant tumor volume 
regression but also more thoroughly inhibit tumor blood 
supply. The mechanism underlying these results may be 
directly related to the antiangiogenic effect of lenvatinib: 
its specific inhibition of tumor vascular endothelial cells 
can reduce blood perfusion in tumor-feeding arteries and, 
combined with the sustained killing of tumor cells by 
immune cells, ultimately leads to deep lesion necrosis.52 
This finding is consistent with the results reported by 
Wu FD et al.53, who reported that the tumor necrosis rate 
after targeted therapy combined with immunotherapy 
was significantly greater than that after TACE. This effect 
may have occurred because although TACE can embolize 
the main blood-supplying arteries in the short term, 
some tumors can maintain their blood supply through 
intrahepatic collateral circulation or neovascularization, 
resulting in incomplete lesion necrosis.54,55

	 There was no significant difference in the overall 
incidence of adverse reactions between the two groups 
(P>0.05), confirming that the safety profile of lenvatinib 
combined with sintilimab is comparable to that of 
TACE and is well tolerated by patients. All adverse 
reactions were effectively relieved after symptomatic 
treatment, and no treatment-related deaths or serious 
adverse events that significantly affected surgery 
occurred, further supporting the clinical feasibility of 
this combination regimen.

Strengths of the study: Overall, this retrospective analysis 
provides more evidence of the efficacy of combining 
lenvatinib and sintilimab in patients with unresectable 
HCC. Compared with TACE, this combination strategy 
resulted in better improvements in the ORR, DCR, and 
conversion resection rate. Our further analysis revealed 
that the effects of the combination of lenvatinib and 
sintilimab were associated with decreased AFP, PIVKA-
II, and CCL2 levels. Therefore, we believe that assessing 
these markers may provide clinical benefits when the 
most appropriate treatment is selected. However, further 
research is essential to refine patient stratification and 
explore biomarkers for predicting treatment response.

Limitations: First, as a single-center retrospective study, 
there may be selection bias in sample enrollment, and the 
sample size is relatively small; thus, the results should be 
extrapolated with caution. Second, the follow-up period 
was relatively short, and key prognostic indicators, 
such as the postoperative recurrence rate and long-term 
survival rate, were not analyzed. Finally, the impact of 
baseline patient characteristics (e.g., tumor differentiation 
and PD-L1 expression) on therapeutic efficacy was 
not explored, and no evidence was obtained to inform 
individualized treatment plans.

CONCLUSION

	 Compared with TACE, lenvatinib combined with 
sintilimab as a conversion therapy for unresectable HCC 
more effectively improves the objective response rate and 

conversion-to-resection rate, significantly reduces serum 
tumor marker levels, and enhances tumor regression and 
inhibition of tumor blood supply, while demonstrating a 
safety profile comparable to that of conventional TACE.

Recommendations: Future large-sample, multicenter 
prospective studies with extended follow-up periods are 
needed to evaluate long-term efficacy. Additionally, stud-
ies combining technologies such as genetic testing and ra-
diomics with predictive biomarkers of efficacy may iden-
tify a patient population that would benefit most from the 
combined regimen, enabling precise conversion therapy.
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