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Background: Combination of angiogenesis inhibitor may achieve better therapeutic synergistic efficacy, considering of tumor 
hypoxia and promoted angiogenesis after transarterial chemoembolization (TACE). This study aimed to compare the safety and 
efficacy of TACE plus lenvatinib (TACE-lenvatinib) with TACE alone for patients with unresectable hepatocellular carcinoma (HCC).
Methods: Between June 2019 and September 2021, a total of 215 patients diagnosed with unresectable HCC were retrospectively 
reviewed, including 53 patients who received TACE-lenvatinib and 162 patients who received TACE alone. The patient selection bias 
between the TACE-lenvatinib group and the TACE group was balanced by propensity score matching analysis at a 1:2 ratio. 
Progression-free survival (PFS), overall survival (OS) and tumor response were evaluated in the two groups.
Results: After propensity score matching analysis, 34 patients receiving TACE-lenvatinib and 68 patients receiving TACE alone were 
enrolled. The median PFS and OS times in the TACE-lenvatinib group were significantly greater than those in the TACE group (PFS: 8.3 
months vs 4.6 months, P = 0.008; OS: 27.7 months vs 18.4 months, P = 0.043). The objective response rate (ORR) in the TACE-lenvatinib 
group was higher than that in the TACE alone group (64.1% vs 36.5%, P = 0.002). Univariate and multivariate analyses revealed that TACE- 
lenvatinib treatment was an independent favorable prognostic factor for both PFS and OS.
Conclusion: For unresectable HCC patients, the TACE-lenvatinib appeared superior to TACE alone regarding tumor control, PFS, 
and OS. However, considering the limitations of this study, these results should be interpreted as preliminary and warrant further 
confirmation.
Keywords: carcinoma, hepatocellular, chemoembolization, therapeutic, lenvatinib, survival analysis, propensity score

Introduction
Hepatocellular carcinoma (HCC) is the sixth most common cancer in the world and the fourth leading cause of cancer-related 
mortality, with nearly 78,000 deaths per year.1 The majority of patients are diagnosed at an intermediate or advanced stage, 
which implies that they missed the opportunity to undergo radical surgery.2

Transarterial chemoembolization (TACE) is recommended as the primary treatment for patients with HCC at an 
intermediate or a locally advanced stage.3,4 However, a considerable number of patients are either not sensitive to TACE 
alone or develop TACE resistance, resulting in a poor prognosis.5,6 The potential mechanisms of TACE ineffectiveness or 
resistance may be due to the upregulation of vascular endothelial growth factor (VEGF) and fibroblast growth factor 
(FGF) after the procedure,7,8 thus leading to an exploration of synergistic and complementary treatment modalities with 
TACE. Three randomized controlled trials comparing the efficacy of TACE plus sorafenib with TACE alone showed 
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unexpected negative results for this combination therapy.9–11 Compared with these trials, the recent TACTICS trial 
prolonged the duration of sorafenib administration. The results demonstrated that TACE plus sorafenib yielded longer 
progression-free survival (PFS) in unresectable HCC patients; however, it did not bring an overall survival (OS) benefit 
compared with TACE alone.12,13

Lenvatinib is a novel molecule tyrosine kinase inhibitor that has been approved in several countries as a first-line 
treatment for HCC. Compared with sorafenib, lenvatinib has higher selective inhibition of VEGF receptors.14 Moreover, 
lenvatinib inhibits FGF receptors and rearranged during transfection (RET), thereby suppressing tumor angiogenesis and 
tumor cell proliferation.15 These effects could further convert the immunosuppressive status of the tumor microenviron-
ment and boost the antitumor immune response.16–18 Therefore, in the face of tumor hypoxia and increased levels of 
VEGF and FGF after TACE,7 theoretically, the combination of TACE and lenvatinib may achieve better therapeutic 
synergistic efficacy in real-world practice.

Thus, we conducted this retrospective study to compare the efficacy and safety of TACE-lenvatinib with TACE alone 
for patients with unresectable HCC.

Methods
This retrospective study was approved by our institutional ethics review board, and the procedures followed in this study 
were in accordance with the guidelines of the World Medical Association Declaration of Helsinki. The study protocol was 
also approved by the Ethics Committee of the First Affiliated Hospital with Nanjing Medical University (Ethical review 
no. 2021-SR-013). Based on the nature of this retrospective study, the requirement for informed consent was waived. The 
data that support the findings of this study are available from the corresponding author upon reasonable request.

Patients
Between June 2019 and September 2021, unresectable HCC patients who were treated with TACE plus lenvatinib (n = 53) 
or TACE alone (n = 162) at our institution were retrospectively reviewed. HCC was confirmed by pathology or 
α-fetoprotein (AFP), contrast-enhanced computed tomography (CT), or magnetic resonance imaging (MRI) examination 
according to the Guidelines for Diagnosis and Treatment of Primary Liver Cancer in China.19 HCC was diagnosed 
pathologically based on biopsy (n = 11) or a prior history of resected HCC (n = 53). The patients were enrolled based 
on the following criteria: (1) Barcelona Clinic Liver Cancer (BCLC) stage B or C without extrahepatic metastasis; (2) 
Eastern Cooperative Group (ECOG) performance status score ≤ 1; and (3) Child–Pugh ≤ B7. The exclusion criteria 
included the following: (1) patients who received lenvatinib for less than 4 weeks; (2) patients with other primary 
malignancies; (3) patients who received chemotherapy before the initial TACE procedure; and (4) patients with incomplete 
data or who were lost to follow-up.

The baseline data collected from the medical record system included age, sex, etiology, ECOG performance status 
score, Child–Pugh class, AFP level, number of tumors, maximum tumor diameter, and presence of portal vein tumor 
thrombus (PVTT). Treatment options were determined mainly based on physicians’ discretion, patients’ consent, and 
economic situation of the patients. The final treatment decision was consented with each patient.

TACE Protocol
For the TACE procedure, a 5-F catheter was introduced via the femoral artery, and angiography was conducted to 
identify the tumor-feeding artery. Afterward, the chemotherapeutic agent (lobaplatin, 30–50 mg) was infused into the 
proper hepatic artery. Then, chemoembolization via a microcatheter either selectively or superselectively was performed 
with an emulsion of epirubicin (10 mg) and iodized oil (10 mL), followed by a gelatin sponge or particles. The dose of 
emulsion was 5–20 mL. Post-embolization syndromes were documented. Liver function was rechecked within 1 week 
after each session.

Lenvatinib
Lenvatinib was ordered one to two weeks following the TACE procedure. Lenvatinib was prescribed at a dose of either 
12 mg/day for patients with a bodyweight of ≥ 60 kg or 8 mg/day for patients with a bodyweight of < 60 kg. Treatment 
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discontinuation and dose reductions (from 8 mg to 4 mg/day) were allowed based on lenvatinib-related toxicity, patient 
tolerance, and clinician decisions.

Follow-Up and Assessments
During the follow-up visit, tumor marker tests and blood tests, including blood cell count, liver function, and renal 
function, were performed at approximately one-month intervals to evaluate adverse events (AEs). Contrast-enhanced CT 
or MRI was performed at 2–3 month intervals. When a residual tumor or new mass was confirmed, the patients were 
treated based on their liver function, general condition and tumor status after multidisciplinary discussion. All patients 
were followed up until the patient died or the end of the study (January 2022).

For both groups, OS was defined as the time from the initial TACE procedure to death from any cause. PFS was 
defined as the time from the initial TACE procedure to progression or death from any cause. The objective response rate 
(ORR) was calculated as the proportion of patients with the best overall tumor response of complete response (CR) or 
partial response (PR) based on the Modified Response Evaluation Criteria for Solid Tumors (mRECIST),20 and the 
disease control rate (DCR) was calculated as the proportion of patients with the best overall tumor response of CR, PR, 
or stable disease (SD). Safety assessments consisted of monitoring and recording treatment-related AEs based on the 
Common Terminology Criteria for Adverse Events version 5.21

Statistical Analysis
To minimize potential bias, propensity score matching (PSM) analysis was conducted between the TACE-lenvatinib 
group and the TACE group (1:2 ratio). The following variables were included in the model: age, sex, Child–Pugh class, 
AFP, number of tumors, tumor size, and presence of PVTT.

Continuous data are presented as the mean and range and were compared between the two groups using Student’s 
t test. Categorical data are expressed as frequencies and percentages and were compared between the two groups using 
the χ2 test or Fisher’s exact test when appropriate. PFS and OS were estimated using the Kaplan–Meier method and 
compared between the two groups using the Log rank test. Univariate and multivariate analyses based on the Cox 
regression model were used to evaluate predictors associated with PFS and OS. Factors with a P value < 0.10 in the 
univariable analysis were selected for multivariable analysis. A two-tailed P value < 0.05 was considered statistically 
significant. Data analysis was conducted using IBM SPSS statistics, version 24 (IBM Corp, New York, USA) and 
GraphPad Software (Prism 8.0.1, San Diego, California).

Results
Patient Characteristics
A total of 39 patients treated with TACE-lenvatinib and 148 patients treated with TACE alone were enrolled in this study. 
The clinical characteristics of all the patients (n = 187) are presented in Table 1. After the PSM analysis, 34 patients who 
received TACE-lenvatinib and 68 patients who received TACE alone were matched (Figure 1). No significant difference 
was observed between the two groups in any of the clinical variables after PSM. The median duration of lenvatinib 
treatment was 7.3 months (range: 2.5–30.8 months) in the TACE-lenvatinib group. The median number of TACE 
sessions was 2.9 (range: 1–10) in the TACE-lenvatinib group compared with 3.3 (range: 1–13) in the TACE group 
(P = 0.394).

PFS
During the follow-up, 162 patients (86.6%) had disease progression, comprising 26 of the 39 (66.7%) patients in the 
TACE-lenvatinib group and 136 of the 148 (91.9%) patients in the TACE group. The median PFS was 8.3 months in the 
TACE-lenvatinib group compared with 4.4 months in the TACE alone group before PSM (P < 0.001) (Figure 2A). After 
PSM, the corresponding median PFS times were 8.3 months and 4.6 months (P = 0.008) (Figure 2B). Univariate and 
multivariate analyses of PFS are summarized in Table 2. The multivariate analysis showed that tumor number (HR = 
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2.01; 95% CI, 1.21–3.35; P = 0.007) and treatment modality (HR = 0.45; 95% CI, 0.27–0.75; P = 0.002) were 
independent prognostic factors for PFS.

OS
During a median follow-up period of 11.7 months, 88 of the 187 (47.1%) patients died, including 9 patients in the TACE- 
lenvatinib group and 79 patients in the TACE group. The median OS was 27.7 months in the TACE-lenvatinib group 
compared with 15.9 months in the TACE alone group before PSM (P = 0.002) (Figure 3A). After PSM, the 
corresponding median OS times were 27.7 months and 18.4 months (P = 0.043) (Figure 3B). Univariate and multivariate 
analyses of OS are summarized in Table 3. The multivariate analysis showed that AFP level (HR = 2.17; 95% CI, 1.06– 
4.45; P = 0.034), tumor number (HR = 5.07; 95% CI, 2.21–11.61; P < 0.001), and treatment modality (HR = 0.38; 95% 
CI, 0.17–0.85; P = 0.018) were independent prognostic factors for OS.

Tumor Response
The tumor responses are shown in Table 4. According to the mRECIST criteria, the ORR was significantly higher in the 
TACE-lenvatinib group than in the TACE alone group, regardless of the unmatched (64.1% vs 36.5%, P = 0.002) and matched 
cohorts (67.6% vs 39.7%, P = 0.008). Furthermore, the disease control rate had a higher trend in the TACE-lenvatinib group 
than in the TACE alone group (79.5% vs 67.6%, P = 0.148 before PSM; 79.4% vs 69.1%, P = 0.272 after PSM).

Table 1 Baseline Patient Characteristics Before and After Propensity Score Matching

Variables Before PSM After PSM

TACE-Lenvatinib 
(n = 39)

TACE (n = 148) P value TACE-Lenvatinib 
(n = 34)

TACE (n = 68) P value

Age (years) 59.1 ± 11.8 59.7 ± 10.8 0.759 60.1 ± 10.8 61.4 ± 11.8 0.576
Sex 0.005 > 0.999

Male 38 (97.4%) 116 (78.4%) 33 (97.1%) 66 (97.1%)

Female 1 (2.6%) 32 (21.6%) 1 (2.9%) 2 (2.9%)
Etiology 0.375 0.536

HBV 36 (91.7) 129 (87.2%) 31 (91.2%) 58 (85.3%)

Others 3 (8.3%) 19 (12.8%) 3 (8.8%) 10 (14.7%)
AFP (ng/mL) 0.862 > 0.999

≤ 400 21 (53.9%) 82 (55.4%) 21 (61.8%) 42 (61.8%)

> 400 18 (46.1%) 66 (44.6%) 13 (38.2%) 26 (38.2%)
ECOG score 0.966 0.582

0 32 (82.1%) 121 (81.8%) 27 (79.4%) 57 (83.8%)

1 7 (17.9%) 27 (18.2%) 7 (20.6%) 11 (16.2%)
Child–Pugh class 0.130 0.398

A 36 (92.3%) 122 (82.4%) 31 (91.2%) 65 (95.6%)

B 3 (7.7%) 26 (17.6%) 3 (8.8%) 3 (4.4%)
Tumor size (cm) 0.155 0.560

≤ 7 25 (64.1%) 76 (51.4%) 23 (67.6%) 42 (61.8%)

> 7 14 (35.9%) 72 (48.6%) 11 (32.4%) 26 (38.2%)
Number of tumors 0.911 > 0.999

≤ 3 22 (56.4%) 82 (55.4%) 17 (50.0%) 34 (50.0%)

> 3 17 (43.6%) 66 (44.6%) 17 (50.0%) 34 (50.0%)
PVTT

Absent 26 (66.7%) 104 (70.3%) 0.664 26 (76.5%) 52 (76.5%) > 0.999
Vp1/Vp2 5 (12.8%) 15 (10.1%) 0.6290 3 (8.8%) 5 (7.4%) 0.795

Vp3/Vp4 8 (20.5%) 29 (19.6%) 0.898 5 (14.7%) 11 (16.2%) 0.847

Abbreviations: TE, transarterial chemoembolization; HBV, hepatitis B virus; AFP, α-fetoprotein; ECOG, Eastern Cooperative Oncology Group; PVTT, portal 
vein tumor thrombus; Vp1, segmentary branch; Vp2, secondary order branch; Vp3, first order branch; Vp4, main portal vein trunk.
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AEs (Grade 3 or 4)
Treatment-related AEs (grade 3 or 4) are listed in Table 5. Grade 3 or 4 AEs were observed in 21 of the 34 (58.8%) 
patients in the TACE-lenvatinib group and 29 of the 68 (42.6%) patients in the TACE alone group, and there was no 
significant difference in the grade 3 or 4 AEs between the two groups (P = 0.069). Grade 3 or 4 abnormal liver function 
was the most common AE in both the TACE-lenvatinib group and the TACE alone group. No treatment-related deaths 
occurred.

In addition, 6 of the 34 patients (17.6%) reduced the dose of lenvatinib in the TACE-lenvatinib group. After dose 
reduction and conservative treatment, all AEs were manageable or eliminated. Finally, one patient in the TACE- 
lenvatinib group discontinued lenvatinib because of uncontrolled hypertension.

Discussion
TACE is the most feasible treatment for intermediate or locally advanced HCC in many countries.3,4 However, TACE usually 
makes it difficult to complete tumor necrosis and then creates a secondary hypoxic environment within the residual lesion. 
Hypoxia stimulates the expression of VEGF, FGF and other angiogenic factors, which induce tumor progression, recurrence and 
metastasis.7,8 Lenvatinib is a relatively broad-spectrum molecule tyrosine kinase inhibitor that inhibits VEGF receptors 
(VEGFR1-3), FGF receptors (FGFR1-4), KIT and RET.22–24 Based on this, we hypothesized that the combination of TACE 
and lenvatinib therapy for patients with unresectable HCC could work synergistically while eliminating tumor burden and 
preventing tumor relapse. Our study also further confirmed that TACE-lenvatinib therapy could significantly prolong PFS and 
OS and result in a better tumor control rate compared with TACE alone.

In the past decade, intermittent trials, eg, the post-TACE trial, SPACE trial, and TACE-2 trial, have not shown 
a significant clinical benefit regarding TACE plus sorafenib compared with TACE alone for patients with unresectable 

Figure 1 Flowchart of patient enrollment. 
Abbreviations: HCC, hepatocellular carcinoma; TACE, transarterial chemoembolization; BCLC, Barcelona Clinic Liver Cancer.
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HCC.9–11 Recently, a positive result was reported by Kudo et al in the TACTICS trial.13 The reason for this switched result 
might be that time-to-untreated progression (TTUP) was proposed as a new primary endpoint, which embodied a longer 
treatment duration of sorafenib administration than before. Meanwhile, these different results also indicated that the efficacy 
of TACE-based combination therapy for unresectable HCC is still undefined.25 Our study tried to reveal the efficacy and 
safety of TACE-lenvatinib therapy and used PSM analysis to maintain confidence in our results. We found that the 
combination group achieved better efficacy results with a median PFS of 8.3 months and a median OS of 27.7 months than 

Table 2 Predictive Factor Analysis for Progression-Free Survival (After Matching)

Variables Univariate Multivariate

HR (95% CI) P value HR (95% CI) P value

Age (> 60 years) 1.03 (0.659–1.61) 0.902

Sex (female) 0.62 (0.15–2.55) 0.509

Child–Pugh class (B) 1.53 (0.62–3.81) 0.359
AFP (> 400 ng/mL) 1.75 (1.12–2.75) 0.015 1.35 (0.82–2.21) 0.239

Number of tumors (> 3) 2.14 (1.37–3.37) 0.001 2.01 (1.21–3.35) 0.007

Maximum tumor diameter (> 7 cm) 1.05 (0.67–1.66) 0.819
PVTT (Present) 1.74 (1.03–2.94) 0.038 1.48 (0.87–2.53) 0.153

TACE-lenvatinib 0.52 (0.31–0.85) 0.010 0.45 (0.27–0.75) 0.002

Abbreviations: HR, hazard ratio; AFP, α-fetoprotein; PVTT, portal vein tumor thrombus; TACE, transarterial chemoembolization; HR, hazard 
ratio; CI, confidence interval.

Figure 2 (A) Kaplan–Meier survival curves for progression-free survival before PSM. (B) Kaplan–Meier survival curves for progression-free survival after PSM.
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the TACE group (PFS, 4.6 months; OS, 18.4 months). In addition, people in the TACE-lenvatinib group had an ORR of 
67.6%, which was dramatically better than that in the TACE group (39.7%). Moreover, after matching, multivariate analysis 
showed that TACE-lenvatinib therapy was an independent favorable predictor for PFS and OS.

To date, few studies have reported the clinical outcomes of TACE-lenvatinib versus TACE alone for the treatment of 
HCC patients. In 2021, Fu et al compared the efficacy and safety of combined treatment with lenvatinib TACE versus 
TACE only for the treatment of unresectable HCC.26 The main differences between the present study and the previous 

Figure 3 (A) Kaplan–Meier survival curves for overall survival before PSM. (B) Kaplan–Meier survival curves for overall survival after PSM.

Table 3 Predictive Factor Analysis for Overall Survival (After Matching)

Variables Univariate Multivariate

HR (95% CI) P value HR (95% CI) P value

Age (> 60 years) 1.00 (0.53–1.89) 0.997

Sex (female) 0.683 (0.09–4.99) 0.707
Child–Pugh class (B) 3.48 (1.04–11.62) 0.043 2.12 (0.58–7.63) 0.252

AFP (> 400 ng/mL) 3.74 (1.97–7.12) < 0.001 2.17 (1.06–4.45) 0.034

Number of tumors (> 3) 6.93 (3.28–14.72) < 0.001 5.07 (2.21–11.61) < 0.001
Maximum tumor diameter (> 7 cm) 2.09 (1.12–3.89) 0.021 1.54 (0.79–3.00) 0.201

PVTT (Present) 1.91 (0.93–3.92) 0.076 1.12 (0.52–2.41) 0.776

TACE-lenvatinib 0.45 (0.21–0.99) 0.048 0.38 (0.17–0.85) 0.018

Abbreviations: HR, hazard ratio; AFP, α-fetoprotein; PVTT, portal vein tumor thrombus; TACE, transarterial chemoembolization; HR, hazard 
ratio; CI, confidence interval.
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study are as follows: (1) the target population in our study and that in previous study is different. The target population in 
our study was patients with intermediate-advanced stage HCC and without extrahepatic metastasis, while previous study 
included 5 patients (4.2%) of BCLC A stage and 18 patients (15.0%) with extrahepatic metastasis. In Fu et al’ study, 
TACE-lenvatinib contributed to a prolonged OS benefit in the overall population. However, the subgroup analysis failed 
to confirm the survival benefit for TACE-lenvatinib treatment in the remained study cohort (BCLC stages B or C stage 
HCC). In contrast, our study results seemed to contribute to extend this treatment modality for possible beneficial 
population. (2) the statistical methods used in the present study are different from those used previously. A major strength 
of this study is the use of propensity score adjustment. In our study, PSM was used to balance the clinical variables and to 
control for the confounder bias, which might minimize the limitations of retrospective study. Moreover, we further 
validated the results via univariate and multivariate Cox regression analyses. Thus, combined with the results of previous 
studies, our results furtherly suggested that TACE-lenvatinib promised to be a potential combination therapy for 
unresectable HCC, which were informative for clinical decision making. However, because of the research limitations, 
these results should be interpreted as preliminary with thought provoking and require replication. Studies focusing on the 
TACE-based combination therapy modality is also worthy of investigation by further randomized controlled trials.

The explanation of these benefits might be largely due to the following potential mechanisms. First, lenvatinib not 
only suppresses the activity of factors involved in tumor angiogenesis but also suppresses proliferation signals from FGF 
to VEGF receptors. Second, FGF synergistically augments VEGF-mediated HCC development and angiogenesis.27 

Moreover, other studies showed that targeting FGF inhibition is an attractive potential therapeutic strategy for 
HCC.28–31 Third, the safety profiles in our study also suggested that patients had high tolerability for taking lenvatinib, 
and only a small proportion of patients had to reduce the dose or discontinue treatment.24 Therefore, given these 
properties of lenvatinib, the synergistic effects of TACE-lenvatinib combination therapy could maximize the treatment 
effect.

Table 4 Tumor Response Based on Modified Response Evaluation Criteria in Solid Tumors

Unmatched Group Matched Group

TACE- 
Lenvatinib  

(n = 39)

TACE  
(n = 148)

P value OR (95% CI) TACE- 
Lenvatinib  

(n = 34)

TACE  
(n = 68)

P value OR (95% CI)

CR 3 (7.7%) 3 (2.0%) 0.202 4.03 (0.78–20.79) 3 (8.8%) 2 (2.9%) 0.330 3.19 (0.51–20.10)

PR 22 (56.4%) 51 (34.5%) 0.012 2.46 (1.20–5.05) 20 (58.8%) 25 (36.8%) 0.034 2.46 (1.06–5.71)

SD 6 (15.4%) 46 (31.1%) 0.052 0.40 (0.16–1.03) 4 (11.8%) 20 (29.4%) 0.048 0.32 (0.10–1.03)
PD 8 (20.5%) 48 (32.4%) 0.148 0.54 (0.23–1.26) 7 (20.6%) 21 (30.9%) 0.272 0.58 (0.22–1.54)

ORR 25 (64.1%) 54 (36.5%) 0.002 3.11 (1.49–6.48) 23 (67.6%) 27 (39.7%) 0.008 3.18 (1.33–7.56)
DCR 31 (79.5%) 100 (67.6%) 0.148 1.86 (0.80–4.35) 27 (79.4%) 47 (69.1%) 0.272 1.72 (0.65–4.58)

Abbreviations: TACE, transarterial chemoembolization; CR, complete response; PR, partial response; SD, stable response; PD, progressive disease; ORR, objective 
response rate; DCR, disease control rate; OR, odds ratio; CI, confidence interval.

Table 5 Treatment-Related Adverse Events (Grade 3 or 4)

Adverse Events TACE-Lenvatinib (n=34) TACE (n=68) P value

All 21 (58.8%) 29 (42.6%) 0.069
Hypertension 4 (11.8%) 0

Post-embolization syndrome 1 (2.9%) 3 (4.4%)

Decreased WBC/PLT count 2 (5.9%) 3 (4.4%)
Increased AST/ALT count 12 (35.3%) 22 (32.4%)

Hand–foot skin reactions 1 (2.9%) 0

Diarrhea 1 (2.9%) 1 (1.5%)

Abbreviations: TACE, transarterial chemoembolization; WBC, white blood cell; PLT, platelet; ALT, alanine aminotransferase; 
AST, aspartate aminotransferase.
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In general, the AEs in this study were acceptable. The AEs were more frequent in the TACE-lenvatinib group than 
that in the TACE alone group. These AEs, including hypertension, diarrhea, decreased appetite, etc., were more likely 
attributed to lenvatinib. However, these AEs were predominantly graded 1 or 2 and could be relieved or eliminated after 
symptomatic treatment, sometimes with dose adjustment. Therefore, we believe that TACE-lenvatinib therapy for these 
patients was feasible and acceptable.

The current study also had some limitations. First, there was bias due to its retrospective nature. Although PSM was 
conducted, this limitation was unable to fully be avoided. Second, the number of patients in the TACE-lenvatinib 
treatment group was limited. Third, the data of this study came from a single center. Further prospective studies are 
warranted to further confirm the results.

In conclusion, TACE plus lenvatinib therapy seemed to be superior to TACE alone for patients with unresectable 
HCC in terms of PFS, OS, and tumor control. However, considering of limitations of this study, these results should be 
interpreted as preliminary and warrant further confirmation.
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