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Case Report

Introduction
Hepatocellular carcinoma (HCC) is often diagnosed at intermedi-
ate or advanced stages, resulting in missed opportunities for cura-
tive treatments.1 Hepatic arterial infusion chemotherapy (HAIC) 
has been widely used to treat advanced HCC.2 However, HAIC has 
a delayed onset of action and typically requires multiple treatment 
sessions. Transarterial embolization (TAE) can rapidly occlude the 
rich blood supply of HCC. Therefore, performing TAE after HAIC 
provides a strategy to quickly control intrahepatic lesions and may 
help prevent disease progression due to drug resistance arising 
from prolonged or repeated HAIC treatments. Nevertheless, stud-

ies investigating the use of sequential TAE following HAIC for 
HCC treatment remain limited.

Immune checkpoint inhibitors (ICIs) and tyrosine kinase inhibi-
tors (TKIs) are standard treatments for advanced HCC.3,4 How-
ever, response rates remain suboptimal, with objective response 
rates (ORR) of less than 30%.5 Prospective studies have suggested 
that combining HAIC with ICIs and TKIs may improve outcomes 
in advanced HCC, achieving ORR of 60–70% while maintaining 
a favorable safety profile.6 However, most previous studies have 
focused on intrahepatic tumors, with few evaluating the efficacy 
of ICIs and TKIs in treating extrahepatic metastatic lesions. Here, 
we present the case of a Chinese male patient with advanced HCC 
who underwent sequential HAIC and TAE followed by treatment 
with lenvatinib and tislelizumab. Imaging revealed a significant 
reduction in intrahepatic tumor burden and complete resolution of 
lung metastases, offering novel insights into therapeutic strategies 
for advanced HCC.

Case presentation
A 46-year-old Chinese male was admitted to our hospital with 
severe abdominal pain that had persisted for one day. The patient 
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had a chronic hepatitis B viral infection and had not received 
any treatment over the past two decades. Physical examination 
showed no abnormalities. The patient’s Eastern Cooperative 
Oncology Group performance status score was 0. Serum alpha-
fetoprotein level exceeded 2,000 ng/mL, and the level of protein 
induced by vitamin K absence or antagonist-II was 10,730 ng/
mL. Enhanced computed tomography revealed two large nodular 
tumors located in the upper and lower segments of the right pos-
terior lobe of the liver. The largest tumor measured 9.3 × 5.2 × 
8.1 cm. Part of the tumor protruded beyond the liver surface and 
extended into the left lower quadrant. Hypodense areas within the 

tumor suggested liquefaction necrosis due to rupture and hemor-
rhage (Fig. 1a and b). The intrahepatic tumor burden exceeded 
60% of the total liver volume. Multiple bilateral pulmonary me-
tastases were also detected, with the largest lesion measuring 0.8 
× 0.7 × 0.8 cm (Fig. 2a and b).

The patient was clinically diagnosed with Barcelona Clinic 
Liver Cancer stage C HCC. After completing the necessary diag-
nostic tests, the patient underwent HAIC with oxaliplatin 230 mg 
(injection in 5% glucose; Sichuan Huiyu Pharmaceutical, China) 
and fluorouracil 4 g (injection, dissolved in 0.9% sodium chloride; 
Shanghai Xudong Haipu Pharmaceutical, China). Infusion chemo-

Fig. 1. Computed tomography images of tumors in the liver. (a) Abdominal image (sagittal plane). The horizontal red arrow represents the tumor in the 
upper part of the right posterior lobe, and the vertical red arrow represents the tumor in the lower part of the right posterior lobe (November 2, 2023). (b) 
Abdominal image (sagittal plane). The red arrow represents the portal vein tumor thrombus, and the red circle indicates the hematoma (November 2, 2023). 
(c, d) Images after the first cycle of sequential hepatic arterial infusion chemotherapy and transarterial embolization (December 7, 2023). (e, f) Images after 
the second cycle of sequential hepatic arterial infusion chemotherapy and transarterial embolization (January 18, 2024). (g, h) Images seven months after 
sequential hepatic arterial infusion chemotherapy and transarterial embolization therapy (May 10, 2024). HAIC, hepatic arterial infusion chemotherapy; 
TAE, transarterial embolization.

Fig. 2. Computed tomography images of the lung showing pulmonary metastases at different time points. (a, b) November 2, 2023. The red arrows indi-
cate metastatic tumors. (c, d) January 18, 2024. No pulmonary metastases were detected. (e, f) May 10, 2024. No pulmonary metastases were detected.
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therapy was administered over 23 h, consisting of calcium leucov-
orin 675 mg (in 0.9% sodium chloride; Jiangsu Henrui Pharmaceu-
tical, China) and fluorouracil 0.6 g (injection, dissolved in 0.9% 
sodium chloride; Shanghai Xudong Haipu Pharmaceutical, Chi-
na). A catheter was inserted via the femoral artery and advanced 
to the celiac artery for angiography, followed by continuous 23-h 
drug infusion into the primary tumor-feeding branch of the right 
hepatic artery (Fig. S1). The procedure was uneventful, and the mi-
crocatheter was removed after the infusion. Liver and kidney func-
tion tests and a complete blood count performed the following day 
showed no abnormalities. On the third day after HAIC, the patient 
underwent TAE using 10 mL of papaverine iodized oil and 1 g of 
polyvinyl alcohol microspheres (colorless, 300–500 µm).4 Follow-
up blood tests and liver function tests revealed no abnormalities. 
After completing the sequential HAIC and TAE treatments, the 
patient began systemic antitumor therapy with tislelizumab (BGB-
A317; BeiGene, Beijing, China) and lenvatinib (Eisai, Woodcliff 
Lake, NJ, USA). Tislelizumab was administered intravenously 
every 3 weeks at a dose of 200 mg, while lenvatinib was given 
orally at 8 mg/day. After one month, the patient underwent a sec-
ond cycle of sequential HAIC and TAE and was discharged one 
week later (Fig. S2).

After three months of treatment, enhanced computed tomogra-
phy revealed no signs of tumor progression. According to RECIST 
1.1,7 the intrahepatic tumors exhibited a partial response (Fig. 1e 
and f), and the bilateral lung metastases showed a complete re-

sponse (Fig. 2c and d). After seven months, the patient returned 
for follow-up, and complete response status was maintained (Figs. 
1g and h, 2e and f). The levels of alpha fetoprotein and protein 
induced by vitamin K absence or antagonist-II decreased to normal 
levels (Fig. 3a and b, Table S1). In total, the patient received nine 
cycles of tislelizumab and seven months of lenvatinib. The patient 
continues to undergo regular monthly blood counts and liver func-
tion tests to monitor for adverse events. No significant immune-
related adverse effects, including liver dysfunction, hypertension, 
or proteinuria, were observed during treatment. Follow-up is ongo-
ing (Fig. 4).

Discussion
This case involved the rupture and hemorrhage of a large tumor in 
HCC, accompanied by lung metastasis. After two cycles of HAIC 
followed by TAE combined with systemic antitumor therapy using 
tislelizumab and lenvatinib, the patient remained progression-free 
for 10 months.

Transarterial chemoembolization is a common treatment for 
advanced HCC. Compared with transarterial chemoembolization, 
patients treated with HAIC showed longer median overall survival 
(23.1 months vs. 16.1 months), median progression-free survival 
(9.6 months vs. 5.4 months), and a lower incidence of serious ad-
verse events (19% vs. 30%).2 TAE is also widely used as an inter-

Fig. 3. Changes in alpha-fetoprotein levels (a) and protein induced by vitamin K absence or antagonist-II levels (b) at different time points. AFP, alpha-
fetoprotein; HAIC, hepatic arterial infusion chemotherapy; PIVKA-II, protein induced by vitamin K absence-II; TAE, transarterial embolization.

Fig. 4. Schematic diagram showing the treatment process. HAIC, hepatic arterial infusion chemotherapy; TAE, transarterial embolization.
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ventional treatment for HCC. In HAIC, a percutaneous catheter is 
used to inject chemotherapeutic agents into the artery feeding the 
liver tumors, allowing the drugs to accumulate and exert cytotoxic 
effects on the tumor cells.8 Meanwhile, TAE involves catheterizing 
a branch of the hepatic artery that supplies blood to the tumor and 
infusing embolic agents. In the previous TAE-HAIC therapy for 
unresectable HCC with high tumor burden, the objective of TAE 
was not to achieve complete embolization, but rather to reduce tu-
mor burden prior to HAIC and to avoid excessive liver damage.9 
Sequential HAIC and TAE can rapidly reduce the blood supply to 
the tumor, leading to tumor necrosis. Considering the large tumor 
burden, the slow infusion of chemotherapy combined with arte-
rial embolization may increase drug concentration in the tumor-
feeding arteries, enhance the cytotoxic effect of chemotherapy, and 
potentially reduce the risk of metastasis following tumor rupture 
and hemorrhage.

ICIs and TKIs are recommended as standard treatments for ad-
vanced HCC in several guidelines.3,4 However, the ORR of HCC 
to ICI or TKI monotherapy remains suboptimal.10 ICIs work by 
antagonizing the immunosuppressive effects of tumor cells, thereby 
enhancing the cytotoxic activity of T cells and other immune cells. 
Since immune system reactivation takes time, TKIs have been re-
ported to inhibit angiogenic growth factors, thereby suppressing 
tumor angiogenesis, which is a key factor associated with T-cell 
activation.11,12 The combination of ICIs and TKIs enhances tumor 
cell killing. This combined approach has been shown to improve 
ORR.13,14 Based on the patient’s condition, tislelizumab was select-
ed as the ICI in this case. The therapeutic efficacy of tislelizumab 
has been demonstrated in previous clinical studies.10

Interestingly, in this case, the lung metastatic lesions showed 
a complete response to lenvatinib plus tislelizumab therapy. The 
lungs are the most common site of extrahepatic metastasis in HCC. 
Patients with advanced HCC and lung metastases have lower sur-
vival rates compared to those without metastases.15

Aside from ICIs and TKIs, current international guidelines do 
not recommend additional standard treatments for extrahepatic 
metastases in advanced HCC.3 Local therapies, such as interven-
tional procedures or radiotherapy, may be used depending on the 
patient’s specific condition but cannot replace ICIs and TKIs for 
managing extrahepatic disease. Subgroup analysis of the LEAP-
002 trial revealed that patients with extrahepatic spread may sig-
nificantly benefit from lenvatinib plus pembrolizumab.16 Another 
study demonstrated that patients with extrahepatic metastases from 
HCC can benefit from HAIC combined with lenvatinib and pro-
grammed cell death protein 1 inhibitors.17

The anti-angiogenic effects of TKIs, including lenvatinib, play 
a role in several steps of T-cell activation, including restoration 
of antigen presentation, modulation of the tumor immune mi-
croenvironment, and priming and activation of T-cell responses. 
Furthermore, lenvatinib has been found to reduce programmed 
death-ligand 1 expression and Treg differentiation by blocking 
fibroblast growth factor receptor 4 and inhibiting the Treg propor-
tion via TGF-β pathway.18 HCC can be classified into “cold” and 
“hot” tumors based on CD8+ T-cell infiltration levels. Yuen et al.19 
demonstrated in mouse models that ICIs combined with TKIs are 
more effective against cold tumors. While ICIs alone had limited 
effect on cold tumors, they were significantly more effective in 
hot tumors. Sorafenib, a TKI, has been shown to sensitize Trp-
53KO/MYCOE HCC tumors to anti-programmed cell death protein 
1 therapy. DEAD-box RNA helicase 17 and PXN-AS1-IR3 have 
been found to promote HCC metastasis via regulation of the MYC 
signaling pathway.20 We speculate that the combination of ICIs 

and TKIs may inhibit HCC metastasis and promote the regression 
of metastatic lesions by modulating DEAD-box RNA helicase 17 
expression and inducing upregulation of PXN-AS1-IR3, thereby 
activating the MYC signaling pathway.

This case suggests that sequential HAIC and TAE combined 
with tislelizumab and lenvatinib not only controlled intrahe-
patic tumor progression but also elicited meaningful responses 
in lung metastases. However, this remains a single-case report, 
limiting the generalizability of the outcomes. Further validation 
through prospective cohort studies and phase II clinical trials is 
necessary. Our prospective clinical study is currently ongoing 
(NCT05532319).

Conclusions
In this study, a case of HCC with lung metastasis was treated with 
HAIC and TAE combined with tislelizumab and lenvatinib, result-
ing in notable efficacy and manageable safety. This case provides 
clinical evidence that may serve as a foundation for future treat-
ment strategies.
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