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Purpose: Local in combination with systemic therapy might be an option for patients with advanced unresectable hepatocellular 
carcinoma (uHCC). This study examined the clinical benefits and adverse events (AEs) of first-line transarterial embolization (TAE) 
and hepatic arterial infusion chemotherapy (HAIC) combined with atezolizumab (Atezo) and bevacizumab (Bev) in patients with 
uHCC of a diameter larger than 8 cm.
Patients and methods: This retrospective study included patients with uHCC of a diameter larger than 8 cm who were treated with 
first-line Atezo-Bev and TAE+HAIC at the First Affiliated Hospital of Sun Yat-Sen University between September 30, 2019, and 
September 30, 2022. Progression-free survival (PFS), overall survival (OS), tumor response according to mRECIST, and AEs were 
analyzed. Multivariable Cox analyses were performed to examine the factors associated with PFS.
Results: Thirty patients were included. The objective response rate (ORR) was 74.4% (95% confidence interval [CI], 59.3%-89.5%), and the 
disease control rate (DCR) was 93.3% (95% CI, 85.4%-98.6%). The median follow-up was 11.4 (inter-quartile range [IQR], 5.5–17.9) months. 
The median PFS was 6.8 (95% CI, 2.6–11.1) months. The 3-, 6-, 9-, and 12-month survival rates were 86.2%, 82.5%, 68.6%, and 60%, 
respectively. The median OS was not estimated. Extrahepatic metastasis was independently associated with PFS (hazard ratio [HR]=3.468, 95% 
CI, 1.001–12.023). The most common AEs were fever (46.7%). Grade 4 AEs occurred one time as hematemesis but no 5 AEs were observed.
Conclusion: Atezo-Bev combined with TAE and HAIC might benefit patients with uHCC of a diameter larger than 8 cm, with 
manageable AEs.
Keywords: immune checkpoint inhibitors, tyrosine kine inhibitors, local therapy, systemic therapy, large unresectable hepatocellular 
carcinoma

Introduction
Hepatocellular carcinoma (HCC) is a highly lethal invasive carcinoma arising in the liver,1 with an estimated 905,677 new cases 
and 830,180 deaths in 2020.2 China has a high prevalence of hepatitis B and C and a consequent high incidence of hepatitis-related 
HCC.3 Unfortunately, only 30–40% of the patients are amenable to surgery.4 Trials showed that transarterial embolization (TAE) 
and transarterial chemoembolization (TACE) could achieve benefits in selected patients with unresectable HCC (uHCC).5–7 The 
Chinese guidelines recommend TACE for China liver cancer staging (CNLC) grade IIb, IIIa, and part of IIIb and hepatic arterial 
infusion chemotherapy (HAIC) for uHCC.8 TAE and TACE can reduce tumor burden effectively and rapidly by causing an 
ischemic injury, leading to tumor regression in up to 50% of the patients.9–12 In recent years, HAIC with FOLFOX alone or in 
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combination with tyrosine kine inhibitors (TKIs) has improved survival in patients with advanced HCC in China,13–15 especially 
in patients with portal vein tumor thrombosis (PVTT)13,16–18 and patients with large uHCC.19

According to the Barcelona Clinic liver cancer (BCLC) stage, atezolizumab (Atezo) plus bevacizumab (Bev) is the preferred 
first-line treatment of HCC patients with BCLC stage C.20–22 The IMbrave150 trial established the position of Atezo-Bev as the 
first-line treatment for advanced HCC.20 However, the patients with large uHCC were underrepresented in the IMbrave150 trial, 
and Atezo-Bev appeared to have limited efficacy in these patients, with a median overall survival (OS) of 7.6 months.20,21

In patients with high-risk uHCC, such as those with larger than 8 cm in diameter,22 the effect of first-line systemic therapy 
alone is limited. In order to improve survival in patients with advanced uHCC, a combination of locoregional and systemic 
therapies is recommended.23,24 HAIC can be combined with lenvatinib and immune checkpoint inhibitors (ICIs).25–27 Although 
triple therapy had a high objective response rate (ORR), 40.5% of the patients still did not respond.28 According to the LAUNCH 
trial, TACE in combination with lenvatinib in patients with advanced uHCC, showed more promising results than lenvatinib 
alone.29 Systemic therapy +HAIC is effective, while Atezo-Bev+TACE is still being investigated.30–32 Combining the advantages 
of HAIC and TACE, there might be a synergistic effect of using TAE on top of Atezo-Bev+HAIC. Indeed, local therapies like 
TAE and TACE can reduce tumor burden and expose the tumor antigens, enhancing the anticancer effects of ICIs.23,24,33 

Therefore, for patients with large uHCC, TAE+HAIC combined with Atezo-Bev might improve the efficacy compared with 
Atezo-Bev alone, but such a strategy has not been reported before.

Therefore, this retrospective study examined the clinical benefits and the safety of TAE+HAIC combined with Atezo- 
Bev in patients with uHCC of a diameter larger than 8 cm. The results could provide a novel therapeutic option for 
patients with a poor prognosis.

Methods
Study Design and Patients
This retrospective study included patients with uHCC of a diameter larger than 8 cm who were treated with Atezo-Bev 
combined with TAE and HAIC at the First Affiliated Hospital of Sun Yat-Sen University between September 30, 2019, 
and September 30, 2022. The study was approved by the ethics committee of Sun Yat-Sen University. The requirement 
for informed consent for the present study was waived by the committee due to the retrospective nature of the study. This 
study was conducted in accordance with the 1964 Helsinki declaration and its later amendments.

HCC was diagnosed clinically or histopathologically based on the European Association for the Study of the Liver (EASL) 
HCC clinical practice guidelines and the Chinese guidelines.31,34 The inclusion criteria were: 1) advanced uHCC with a diameter 
larger than 8 cm confirmed by histopathological examination or imaging; 2) Child-Pugh grade of A or B; 3) Eastern Cooperative 
Oncology Group performance status (ECOG PS) of 0 or 1; and 4) treated with the Atezo-Bev within 3 weeks after TAE+HAIC. 
The exclusion criteria were: 1) PVTT without collateral vein formation; 2) non-measurable lesions at baseline; or 3) previously 
treated with targeted therapy (eg, sorafenib), interventional procedures, or immunotherapy.

Tae + Haic
The catheter was super-selectively sent to the artery supplying the tumor. Iodine oil (5–20 mL) was first perfused through the 
catheter, and then microspheres or gelatin sponge particles were injected as thoroughly as possible for embolization.35,36 The aim 
was to reduce tumor burden as much as possible. The procedure aimed to achieve total tumor embolization, but large HCCs often 
have several feeding arteries and collaterals, and complete embolization is sometimes impossible. Furthermore, complete 
embolisation of the tumour is not necessary to reduce the tumour burden before HAIC and to avoid excessive liver damage. 
Finally, the catheter was super-selectively inserted into the blood supply artery of the tumor, and the patient was returned to the 
ward for the FOLFOX regimen (day 1: oxaliplatin 100 mg/m2, over 2 h, calcium levovinate 200 mg/m2, over 2 h, 5-fluorouracil 
400 mg/m2, over 15 min, and 5-fluorouracil 1200 mg/m2, over 22 h; day 2: 5- fluorouracil 1200 mg/m2, over 22 h). After the first 
interventional surgery, the patient returned to the hospital every 3 weeks for re-examination using upper abdominal enhanced 
Magnetic Resonance Imaging (MRI) and a-fetoprotein (AFP) measurements. According to the results of the examinations, the 
decision was made whether to continue interventional surgery. If the lesion were stable, no interventional surgery was given. 
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Repeat interventional therapy was adapted to the situation of the lesion at each follow-up. The total number of interventional 
operations did not exceed six times.

Atezolizumab + Bevacizumab
According to the patient’s condition, intravenous atezolizumab and bevacizumab were given within 3 weeks after TAE and HAIC. 
Atezolizumab was given intravenously at the recommended dose of 1200 mg/time, followed by intravenous bevacizumab at 
15 mg/kg/time. This regimen was administered every 3 weeks until disease progression or intolerable toxicity.

Data Collection and Outcomes
The baseline data, including age, sex, body mass index (BMI), ECOG PS, hepatitis, AFP, BCLC, tumor size, Child-Pugh 
grade, number of lesions, PVTT grade, and tumor to liver percentage, as well as treatment information, including number 
of TAE+HAIC and number of Atezo+Bev, were collected from the patient charts.

The outcomes were the ORR, disease control rate (DCR), PFS, 3-, 6-, 9-, and 12-month survival rates, OS, and 
adverse events (AEs). ORR was the proportion of patients achieving a complete response (CR) or partial response (PR). 
DCR was the proportion of patients achieving CR, PR, or stable disease (SD). PFS was defined as the time from the first 
TAE+HAIC to disease progression or death, whichever occurred first. OS was defined as the time from the first TAE 
+HAIC to death from any cause. The evaluation of the target lesions was based on the mRECIST. The AEs were 
evaluated according to the Common Terminology Criteria for Adverse Events (CTCAE) 4.03.

Statistical Analysis
All statistical analyses were performed using SPSS 25.0 (IBM Corp., Armonk, NY, USA). PFS and OS were estimated 
using the Kaplan-Meier method. A Logrank test was performed to analyze differences in PFS between subgroups. 
Univariable and multivariable Cox proportional hazard ratio analyses were performed to examine the factors associated 
with PFS. Variables with P<0.10 in the univariable analyses were included in the multivariable analysis. Two-sided 
P-values <0.05 were considered statistically significant.

Results
Characteristics of the Patients
Thirty patients were included (Figure 1). At the data of the last follow-up (September 30, 2022), 18 (60%) patients were 
still receiving treatment, and 12 (40%) were discontinued due to PD or death.

The characteristics of the patients are shown in Table 1. The median age was 55.5 (IQR, 49.0–66.0) years. The median BMI 
was 22.71 (IQR, 20.47–25.25) kg/m2, and ECOG PS was 0 in 70% of patients and 1 in 30%. BCLC stage B accounted for 33.33%, 
and stage C for 66.67%. The median maximum tumor diameter was 11.6 (IQR, 9.8–13.2) cm. Tumor to liver volume ratio was 
≥50% in 53.33% of patients. The proportions of patients with portal vein invasion were 80%, with 23.3% having Vp III and 
30.00% having Vp IV PVTT. Extrahepatic metastasis was present in 36.67% of patients. Child-Pugh grade A was observed in 
66.67% of patients and grade B in 33.33%. The predominant cause of liver cancer was hepatitis B, affecting 96.67% of patients. 
The median AFP levels were 391.8 (IQR, 14.16–9656.99) ng/mL, with 46.67% of patients having AFP levels ≥ 400 ng/mL.

At the time of the last follow-up, the patients had received an average of 3.6±1.9 TAE+HAIC sessions and an average 
of 7.8±2.4 Atezo+Bev cycles.

Clinical Benefits
The median follow-up was 11.4 (inter-quartile range [IQR], 5.5 to 17.9) months. Among the 30 patients, two (6.7%) had 
the best efficacy evaluation of CR, and 20 (67.7%) patients had the best efficacy evaluation of PR, with an ORR of 74.4% 
and a DCR of 93.3% (Table 2). The median PFS (mPFS) was 6.83 (95% CI, 2.59 to 11.07) months (Figure 2A). The 
median OS was not estimated (NE). The survival rates at 3, 6, 9, and 12 months were 86.2%, 82.5%, 68.6%, and 60.0%, 
respectively (Figure 2B). Patients without extrahepatic metastases had a longer PFS (mPFS not reached) than those with 
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extrahepatic metastasis (mPFS=4.3 months) (P<0.001) (Figure 3). One patient in the study had a tumor shrinking after 
treatment and received successful surgical resection.

Factors Associated with PFS
The factors influencing PFS are shown in Table 3. The univariable analyses showed that AFP ≥400 ng/mL (P=0.042), 
PVTT (P=0.011), and extrahepatic metastasis (P<0.001) were associated with PFS. The multivariable analysis showed 
that only extrahepatic metastasis was independently associated with PFS (hazard ratio [HR]=3.468, 95% CI, 1.001 to 
12.023, P=0.047).

Figure 1 Patient selection flowchart.

Table 1 Baseline Characteristics of the Patients

Baseline Variables n=30

Sex, n (%)

Male 28 (96.97%)

Female 2 (3.03%)

Age (years), median (IQR) 55.5 (49.0–66.0)

BMI (kg/m2), median (IQR) 22.71 (20.47–25.25)

ECOG PS, n (%)

0 21 (70.00%)

1 9 (30.00%)

Viral hepatitis, n (%)

B 29 (96.67%)

C 0

None 1 (3.33%)

(Continued)
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Adverse Events
The AEs are shown in Table 4. Most patients (93%) had AEs, and most of which were grade 1/2 (73.3%). The most 
common AEs were fever (46.7%), emesis (46.7%), increased aspartate transaminase (AST) (43.3%), loss of appetite 
(40.0%), loss of weight (30.0%), diarrhea (30.0%), and albuminuria (23.3%). Grade ≥3 AEs experienced by ≥2 patients 
were fever (6.7%) and diarrhea (6.7%). Grade 4 AEs occurred one time as hematemesis but no 5 AEs were identified.

Table 1 (Continued). 

Baseline Variables n=30

AFP (nf/mL), median (IQR) 391.8 (14.16–9656.99)

AFP (μg/L), n (%)

<400 16 (53.33%)

≥400 14 (46.67%)

Neutrophils (×109/L), median (IQR) 4.11 (3.30–5.78)

Lymphocyte (×109/L), median (IQR) 1.49 (1.02–1.78)

AST (U/L), median (IQR) 65.00 (46.00–119.00)

AST (U/L), n (%)

<37 4 (13.33%)

≥37 26 (86.67%)

ALT (U/L), median (IQR) 45.00 (28.00–76.00)

ALT (U/L), n (%)

<40 12 (40.00%)

≥40 18 (60.00%)

Child-Pugh, n (%)

A 20 (66.67%)

B 10 (33.33%)

Tumor number, n (%)

<3 6 (20.00%)

≥3 24 (80.00%)

Maximum tumor diameter (cm), median (IQR) 11.6 (9.8–13.2)

Maximum tumor diameter (cm), n (%)

8–10 8

>10 22

Extrahepatic metastasis, n (%)

No 19 (63.33%)

Yes 11 (36.67%)

PVTT (Vp), n (%)

None 10(33.3%)

II 4 (13.33%)

III 7 (23.3%)

IV 9 (30.00%)

BCLC, n (%)

B 10 (33.33%)

C 20 (66.67%)

Tumor/liver volume ratio, n (%)

<50% 14 (46.67%)

≥50% 16 (53.33%)

Number of treatments, mean±SD

TAE+HAIC 3.6±1.9

Atezolizumab-bevacizumab 7.8±2.4

Abbreviations: IQR, interquartile range; BMI, body mass index; ECOG PS, Eastern 
Cooperative Oncology Group performance status; AFP, α-fetoprotein; ALT, alanine 
aminotransferase; AST, aspartate aminotransferase; PVTT, portal vein tumor thrombus; 
BCLC, Barcelona Clinic liver cancer; TAE, transarterial embolization; HAIC, hepatic 
arterial infusion chemotherapy.
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After three TAE+HAIC sessions and 10 Atezo+Bev cycles, one patient had esophageal and gastric venous rupture 
bleeding during treatment. Transjugular intrahepatic portosystemic shunt was performed after emergency gastroscopy 
ligation, and Bev was discontinued. All other AEs in the other patients were managed with symptomatic treatment, and 
did not interrupt the regimen of Atezo-Bev combined with TAE and HAIC.

Discussion
TAE+HAIC combined with Atezo-Bev could be an option for patients with large uHCC. This retrospective study 
examined the clinical benefits, and AEs of TAE+HAIC combined with Atezo-Bev in patients with uHCC of a diameter 
larger than 8 cm. The ORR was 74.4%, and the DCR was 93.3%. The median PFS was 6.8 (95% CI, 2.6–11.1) months, 
with 3-, 6-, 9-, and 12-month survival rates of 86.2%, 82.5%, 68.6%, and 60%, respectively. The median OS was not 
estimated. Extrahepatic metastasis was independently associated with PFS. The most common AEs were fever (46.7%) 
and increased aspartate transaminase (AST) (43.3%). Grade 3 or 4 AEs occurred in six patients (20.0%) without any 
grade 5 AEs. Further prospective clinical research is necessary to validate the benefits and safety of this treatment 
strategy.

For intermediate and advanced uHCC, especially large tumors with PVTT or extrahepatic metastases, the available 
guidelines recommend using first-line Atezo-Bev.37–39 Combining the two theoretically has a synergistic anticancer 
effect,40 but their efficacy in large uHCC is still limited.20,21 In clinical practice, especially in China, where the 
prevalence of hepatitis and the incidence of HCC are high,3 the proportion of patients with large HCC account for 
a significant proportion of the cases,22 but these patients are excluded or underrepresented in most clinical trials.21,41,42 

Therefore, extra attention should be paid to patients with large HCC. In addition, in the IMbrave150 and FOHAIC-1 
trials, the median OS and PFS for patients with large HCC and PVTT (Vp4 or tumor proportion >50%) were not 
satisfactory,14,20 but the global populations of these two trials were different from the present study, preventing in-depth 
comparisons. Research is still needed in this group of patients with large uHCC.

Figure 2 (A) Kaplan-Meier curve for progression-free survival (PFS). (B) Kaplan-Meier curve for overall survival (OS).

Table 2 Treatment Effectiveness

N=30

Complete response 2 (6.7%)
Partial response 20 (67.7%)

Stable disease 6 (25%)

Progressive disease 2 (6.7%)
Objective response rate 74.4%

Disease control rate 93.3%
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TACE is a classic local treatment for intermediate or advanced uHCC, but residual tumors and high recurrence rates after 
TACE are still a major clinical problem, seriously affecting the long-term survival rate of patients with intermediate or 
advanced HCC, especially for patients with large HCC.9,12,23,43 The treatment of advanced HCC with FOLFOX HAIC has 
a significant clinical effect, and has the advantages of low technical difficulty, high tumor shrinkage rate, low liver function 
damage, and the possible long-term repeated administration.13,16–18 Indeed, HAIC after TACE might deal with the residual 
tumor cells. Studies showed that local treatments such as TACE and HAIC combined with systemic treatments such as TKIs 
and ICIs have synergistic antitumor effects.24,44–47 In this study, TAE as a means to reduce tumor burden, combined with the 
use of HAIC to locally deal with residual tumor cells, followed by Atezo-Bec as systemic treatment, achieved a median PFS of 

Figure 3 Kaplan-Meier curves for progression-free survival (PFS) after stratification for the absence/presence of extrahepatic metastasis.

Table 3 Univariable and Multivariable Cox Analyses for PFS

Variables Univariable Multivariable

HR 95% CI P HR 95% CI P

Age (≤60) 0.907 0.296–2.778 0.865

BMI (≥25) 1.127 0.408–3.114 0.818

Sex (male) 22.633 0.001–48.027 0.539
AFP ≥400 μg/L 3.29 1.042–10.367 0.042 1.276 0.351–4.631 0.711

AST ≥37 U/L 2.515 0.325–19.477 0.377

ALT ≥40 U/L 1.446 0.48–4.356 0.512
Child-Pugh (A) 1.383 0.495–3.869 0.536

Tumor number (≤3) 0.888 0.191–4.132 0.879

Maximum diameter of the tumor (8–10cm) 0.768 0.239–2.468 0.658
PVTT (yes) 14.515 1.875–21.350 0.011 6.893 0.778–61.048 0.083

Extrahepatic metastasis (yes) 7.611 2.511–23.075 0.000335 3.468 1.001–12.023 0.047

BCLC (C) 1.951 0.546–6.968 0.304

Abbreviations: HR, hazard ratio; CI, confidence interval; BMI, body mass index; AFP, α-fetoprotein; ALT, alanine aminotransferase; AST, aspartate aminotransferase; PVTT, 
portal vein tumor thrombus; BCLC, Barcelona Clinic liver cancer.

Journal of Hepatocellular Carcinoma 2024:11                                                                                    https://doi.org/10.2147/JHC.S439001                                                                                                                                                                                                                       

DovePress                                                                                                                         
405

Dovepress                                                                                                                                                               Cai et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

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


6.8 months, which was better than the 5.4 months in the intermediate- and high-risk participants in the IMbrave 150 trial,20 

suggesting that the clinical efficacy of Atezo-Bev in patients with high-risk tumors might be limited and that local treatment 
might further improve the efficacy, especially TAE combined with HAIC.

In the present study, the combination of TAE+HAIC with Atezo-Bev for treating patients with uHCC of a diameter larger 
than 8 cm achieved (among the 30 evaluable patients) an ORR of 74.4% and a DCR of 93.3%. These numbers are higher than 
in the IMbrave 150 trial,20 in which patients with uHCC were treated with Atezo-Bev, showing an ORR of 27.3% and a DCR 
of 73.6%. A study of lenvatinib plus pembrolizumab by Finn et al48 showed an ORR of 36.0%. Lee et al40 reported an ORR of 
36% with Atezo-Bev. In the study by Chen et al,28 pembrolizumab plus lenvatinib plus HAIC achieved an ORR of 46.4% and 
a DCR of 90.5%, but TAE/TACE was not used. In a study of ICI plus lenvatinib plus HAIC, Mei et al26 reported an ORR of 
40.0% and a DCR of 77.6%. Despite all these studies being performed in patients with uHCC, the study populations differed 
from the present study, preventing direct comparisons. Nevertheless, an increase in ORR and DCR can be seen from studies of 
ICI plus antiangiogenic agents20,40 to those of ICI plus antiangiogenic agents plus HAIC26,28 to those of ICI plus antiangio
genic agents plus HAIC and TAE (the present study). Trials directly comparing those modalities should be designed.

In the present study, the median PFS was 6.8 months, with 3-, 6-, 9-, and 12-month survival rates of 86.2%, 82.5%, 
68.6%, and 60%, respectively. The median OS could not be estimated due to too few events. Nevertheless, these numbers 
are higher than in the IMbrave 150 trial,20 which showed a PFS of 6.8 months and a 12-month OS rate of 67.2%. Finn 
et al48 showed that lenvatinib plus pembrolizumab led to a median PFS of 8.6 months and a median OS of 22 months. 
Lee et al40 reported an ORR of 36% with Atezo-Bev. Chen et al28 reported a median PFS of 10.9 months and a median 
OS of 17.7 months in patients treated with pembrolizumab plus lenvatinib plus HAIC but without TAE/TACE. Mei 
et al26 reported a median PFS and OS of 8.8 and 15.9 months in patients with advanced HCC treated with an ICI plus 
lenvatinib plus HAIC. As for the ORR and DCR, the different study populations from the present study prevented direct 
comparisons. Nevertheless, improved survival is observed in studies of ICI plus antiangiogenic agents,20,40 and even 
better survival is suggested in studies of ICI plus antiangiogenic agents plus HAIC.26,28 Still, the median PFS was 
apparently shorter in the present study than in previous studies. It could be due to the differences in study populations.

The multivariable analysis showed that only extrahepatic metastasis was independently associated with PFS. Of 
course, the presence of extrahepatic metastasis is a well-known factor of poor prognosis.37,39,49,50

In this study, AEs of the TAE+HAIC and Atezo-Bev combination were consistent with those known for TAE,9,23,43,51 

HAIC,13–15 and Atezo-Bev.20,21,40 Grade 3 or 4 AEs occurred in 6 (20%) patients, grade 4 AEs occurred one time as 
hematemesis but no 5 AEs were observed. The most commonly associated AEs were abnormal liver function, fever, 
albuminuria, and hypertension. In the IMbrave 150 trial,20 the incidence of upper gastrointestinal bleeding in the Atezo- 
Bev group was 7%. In the present study, one patient (3.3%) developed upper gastrointestinal bleeding. In addition, the 
biggest concern was liver damage. In this study, the incidence of elevated ALT/AST was high, which might be related to 

Table 4 Safety

Adverse events Any grade Grade 1 Grade 2 Grade 3 Grade 4

Hypertension 6 (20%) 4 (13.3%) 2 (6.7%) 0 0
Albuminuria 7 (23.3%) 5 (16.7%) 2 (6.7%) 0 0

Fever 14 (46.7%) 9 (30%) 3 (10%) 2 (6.7%) 0

ALT increase 12 (40%) 8 (26.7%) 3 (10%) 1 (3.3%) 0
AST increase 13 (43.3%) 10 (33.3%) 2 (6.7%) 1 (3.3%) 0

Increase in total bilirubin 9 (30%) 6 (20%) 3 (10%) 0 0

Hypothyrea 5 (16.7%) 3 (10%) 1 (3.3%) 1 (3.3%) 0
Diarrhea 9 (30%) 5 (16.7%) 2 (6.7%) 2 (6.7%) 0

Loss of weight 9 (30%) 6 (20%) 3 (10%) 0 0
Loss of appetite 12 (40%) 9 (30%) 3 (10%) 0 0

Thrombocytopenia 6 (20%) 5 (16.7%) 1 (3.3%) 0 0

Emesis 14 (46.7%) 10 (33.3%) 3 (10%) 1 (3.3%) 0
Hematemesis 1 (3.3%) 0 0 0 1 (3.3%)
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the high proportion of patients with HBV infection included in this study and with local treatments such as TAE and 
HAIC. As previously reported, TAE can severely impair liver function and affect the ultimate outcome.43,51 In this study, 
abnormalities in liver function could be controlled by effective treatment and return to normal in a short period, neither 
affecting subsequent treatment nor causing liver failure. Overall, with appropriate monitoring and management, the AEs 
of this treatment combination appears manageable.

The present study had several limitations. First, the study design was retrospective, subject to inherent bias, and with 
a small sample size. Second, HAIC can be performed in a standard procedure, and TAE is used as a means of debulking, 
although with two experienced interventional physicians, it is difficult to achieve consistent assurance of the degree of 
embolism. Depending on the degree of embolism, the end result might be completely different. In addition, the inclusion 
of patients in this study was limited to those with treatment-naïve HCC with PVTT and high-risk tumors, so these results 
should not be generalized to all patients with HCC. Finally, the impact on the OS was not assessed due to the limited 
observation period. Therefore, larger, multicenter, long-follow-up cohort studies are needed to validate the present results 
and determine serum or tissue predictive markers of this combination therapy.

Conclusion
TAE+HAIC combined with Atezo-Bev showed good clinical benefits in patients with uHCC of a diameter larger than 
8 cm. In addition, this combination therapy appears to be well tolerated. This combination strategy might be an 
appropriate treatment option for this patient population, and clinical trials should be designed for confirmation.
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