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Introduction

Liver cancer is the fourth most prevalent and the second 
most lethal cancer in China (1,2). It is estimated that, 
by 2025, approximately 431 thousand individuals will be 
newly diagnosed with primary liver cancer in China (gco.
iarc.fr). Hepatocellular carcinoma (HCC) constitutes the 
majority of primary liver cancer, accounting for 75–85% 

of the cases (2). Most HCC cases have a background of 
chronic hepatitis derived from hepatitis B virus (HBV) or 
hepatitis C virus (HCV) infection, alcohol abuse or non-
alcoholic steatohepatitis (NASH). HBV-associated HCC, 
predominating in China, is molecularly enriched with 
a proliferation subclass featured by poor differentiation 
and high aggressiveness, whereas HCV-, alcoholic- or 
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NASH related HCC in western countries tend to present 
with moderate to well differentiation and low frequency 
of vascular invasion (3). In China, approximately 9% and 
55% of HCC cases were initially diagnosed at intermediate 
and advanced stages respectively, whereas in Japan and 
north America, the percentages of patients diagnosed at 
intermediate stage were 10% and 14%, and those diagnosed 
at advanced stage were 42% and 12% respectively according 
to the BRIDGE study (4).

Breakthroughs in HCC treatment during the past  
three years have urged the publication of the 2022 edition 
of Chinese guidelines. The Barcelona Clinic Liver Cancer 
(BCLC) group and the Japanese Society of Hepatology 
(JSH) have also updated recommendations on the staging 
and treatment allocations of HCC recently (5,6). Herein, 
we summarize the updated recommendations on the 
surveillance, diagnosis, staging and treatment algorithm 
of HCC in the 2022 version of Chinese guidelines. 
Discrepancies on the staging and treatment landscape of 
HCC among different practical guidelines are also discussed. 

Surveillance and diagnosis

Guidelines across different regions agree that patients with 
liver cirrhosis are at a high-risk for HCC (7,8). Besides, 
patients with HBV or HCV infection, alcohol abuse, non-
alcoholic steatohepatitis (NASH) or family history of HCC, 
especially men aged more than 40 years old, are also deemed 
as high-risk population for developing HCC in China. The 
aMAP (age-Male-ALBI-Platelets) scoring system (9) as an 
effective quantitative risk stratification tool to predict HCC 
occurrence irrespective of etiology and ethnicity is newly 
recommended in the updated Chinese guidelines. The 
high-risk group (aMAP score >60) with an annual incidence 
of HCC reaching 1.6–4% warrant intensive surveillance. 
Ultrasonography combined with α-fetoprotein (AFP) 
every 6 months remain the recommended surveillance 
strategy. Other blood-based biomarkers including lens 
culinaris agglutinin-reactive fraction of AFP (AFP-L3), 
protein induced by vitamin K absence/antagonist-Ⅱ 
(PIVKA-II), 7-miRNA panel (10) involving miR-122, 
miR-192, miR-21, miR-223, miR-26a, miR-27a and miR-
801, and GALAD score (11) based on sex, age, AFP, 
PIVKA-II and AFP-L3 are recommended to assist early 
detection of HCC, especially for AFP-negative patients. 
The diagnostic algorithms based on imaging examination 
in the 2022 Chinese guidelines remain identical to the 
previous versions. Briefly, for patients with liver cirrhosis 

or chronic hepatitis B/C, nodules >2 cm can be diagnosed 
as HCC based on typical features (hyperenhancement in 
arterial phase and washout in portal venous/delayed phases 
using contrast agents, or impaired hepatocyte function in 
hepatobiliary phase using hepatobiliary agents) on one of 
the three imaging techniques [contrast enhanced computed 
tomography (CECT)/magnetic resonance imaging 
(CEMRI)/gadolinium-ethoxybenzyl diethylenetriamine 
pentaacetic acid-enhanced MRI (EOB-MRI)], or based on 
arterial phase hyperenhancement with late (≥60 s) washout 
on contrast-enhanced ultrasound (CEUS), whereas nodules 
≤2 cm need confirmation by at least two imaging methods. 
For indeterminate nodules, especially nodules >2 cm, 
pathological evaluation via biopsy or definitive resection is 
necessary to make a diagnosis.

Staging 

Both the China liver cancer (CNLC) staging and BCLC 
classification combine performance status (PS), liver 
function and tumor characteristics, including tumor size, 
tumor number, vascular invasion and metastasis, to stratify 
patient prognosis and allocate treatment. While Child-Pugh 
A/B continues to be set as a prerequisite for anti-tumor 
therapy in the CNLC staging, Child-Pugh classification 
as the only parameter to evaluate liver function has been 
abandoned since the 2018 version of BCLC staging system. 
Instead, preserved liver function is advocated and evaluated 
via comprehensive evaluation of Albumin-Bilirubin 
(ALBI) score (12), Child-Pugh score, model for end-stage 
liver disease (MELD) 3.0 points (13) as well as AFP level 
irrespective of tumor burden (14). PS scoring 0 is essential 
to classify patients as early- or middle-stage HCC, while the 
corresponding score is defined as 0–2 in the CNLC staging. 
Regarding tumor characteristic itself, both the BCLC and 
CNLC revised versions remain consistent with the previous 
ones. Differences in staging and treatment allocation 
between the CNLC and BCLC systems are detailed in 
Figure 1.

Treatment

With a broad range of treatment options available for 
patients with HCC, a multidisciplinary team is required 
to allocate individual treatment. Improvements in early 
diagnosis, surgical techniques, locoregional interventions 
and systemic therapies have collectively contributed to 
a significantly prolonged patient survival. Currently, the 
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expected survival attains >5, >2.5 and >2 years for patients 
with early, intermediate and advanced HCC respectively (5).

Hepatectomy

Hepatectomy, as a major curative treatment, is preferably 
indicated for patients with CNLC stage Ia, Ib and IIa 
HCC, the criteria of which is consistent with that in Japan. 
Preserved liver function, defined as Child-Pugh grade 
A, indocyanine green 15-min retention rate (ICG-R15) 
<30%, and future remnant liver volume >40% (for patients 
with liver fibrosis/cirrhosis) or >30% (for patients without 
liver fibrosis/cirrhosis) of the standardized liver volume, 
continues to be the prerequisite for hepatectomy in China. 
In experienced centers, minimally invasive laparoscopic 
or robot-assisted laparoscopic hepatectomy can achieve 
comparable oncological efficacy and operative safety to 
open hepatectomy (15). The indications for laparoscopic 
liver resection are expanded without strict restrictions on 
tumor size or tumor location, which become identical to 
that for open liver resection. Technically, fluorescence 

imaging with indocyanine green (ICG) facilitating tumor 
imaging and delineation of segmental boundaries has been 
advocated to secure R0 resection (16).

The JSH recommend either hepatectomy or ablation 
for patients with 1–3 tumors and tumor size ≤3 cm due to 
comparable recurrence-free survival (RFS) from the SURF 
trial (17), however, the Chinese experts prefer hepatectomy 
over ablation considering better overall survival (OS) (18). 
For selected HCC patients with confined portal vein or 
hepatic vein invasion, hepatectomy is suggested in Asian 
countries as propensity score matched (PSM) studies have 
shown improved survival benefit for patients undergoing 
resection compared to those receiving other treatments 
including intra-arterial therapies or chemotherapies (19,20). 
Notably, sorafenib had not become a standard treatment 
option during the study period and was not established 
as the control group in the above PSM studies. Recently, 
experiences from Europe and North America have verified 
the superiority of hepatectomy over sorafenib for patients 
with locally advanced HCC (21,22). For patients with 
≥4 tumors, namely CNLC IIb HCC, hepatectomy can 

Figure 1 Comparisons of staging and treatment algorithms of HCC between 2022 BCLC and 2022 Chinese guidelines. BCLC, Barcelona 
Clinic Liver Cancer; CNLC, China Liver Cancer Staging; LT, liver transplantation; TACE, transarterial chemoembolization; UCSF, 
University of California San Francisco; HC, hepatocellular carcinoma; PS, performance status.
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be implemented in case multiple tumors are localized in 
the same segment or lobe in China. A high recurrence 
rate can be anticipated for patients with CNLC IIb and 
IIIa after resection. Therefore, transcatheter arterial 
chemoembolization (TACE) and systemic therapy rather 
than surgical resection are recommended as the mainstay 
treatments for the majority of patients with CNLC IIb and 
CNLC IIIa HCC respectively. Under such circumstances, 
conversation therapy can also be considered (23). 

For patients with well-preserved liver function and 
potentially resectable HCC, defined as technically 
unresectable CNLC stage Ia, Ib, IIa HCC, or technically 
resectable IIb, IIIa HCC, conversion therapy by multi-
modal, high intensity strategies is advocated to facilitate 
subsequent resection in the updated Chinese guidelines. 
Systemic therapies like tyrosine kinase inhibitors (TKIs) 
plus programmed death-1 (PD-1) inhibitors (24-27),  
locoregional treatments including TACE, hepatic 
arterial infusion chemotherapy (HAIC) using oxaliplatin, 
f luorouraci l ,  and leucovorin regimen (FOLFOX-
HAIC), or TACE plus FOLFOX-HAIC (28), radiation 
plus fluorouracil-HAIC (29), and systemic therapies in 

combination with FOLFOX-HAIC (30) or TACE (31) 
have been explored as conversion therapies to induce 
tumor shrinkage or downstaging. Detailed research design, 
target population and resection rate of studies focusing 
on conversion therapy published in recent years are listed 
in Table 1. Nonetheless, the long-term survival benefit for 
hepatectomy after conversion therapy await to be evaluated. 
Comprehensive pathological evaluation of the resected 
tumor, including detailed description of the remnant alive 
tumor, the necrotic part and tumor stroma (inflammation 
and fibrous tissue), are proposed to be carried out to predict 
prognosis and allocate subsequent treatment for patients 
with conversion therapy. Major pathological response 
(MPR) defined as the remnant alive tumor ≤10% and 
complete pathological response (CPR) defined as complete 
necrosis of the tumor indicating favorable prognosis 
in other types of cancer may be equally applicable for 
HCC (32,33), the result of which need more studies for 
confirmation. For patients with unmet future liver reserve 
(FLR), portal vein embolization (PVE) and associating liver 
partition and portal vein ligation for staged hepatectomy 
(ALPPS) are suggested as effective methods to induce liver 

Table 1 Studies on conversion therapy and subsequent resection for initially unresectable HCC

Study Study design Target patient Conversion therapy
ORR  

(RECIST 1.1)
Conversion 

rate
RFS post 
resection

Zhu et al. (24) Retrospective BCLC A (n=2), 
BCLC B (n=15), 
BCLC C (n=26)

PD-1 inhibitor + TKI (lenvatinib, 
apatinib)

NA 23.3% NA

Zhang et al. (25) Non-randomized, 
open-lable

BCLC B/C (n=33) PD-1 inhibitor + lenvatinib 53.1% 42.4% NR 

Wang et al. (26) Prospective,  
single-arm, phase-II

BCLC B (n=12), 
BCLC C (n=14)

Sintilimab + lenvatinib 35.0% 27% NR

Sun et al. (27) Prospective,  
single-arm, phase-II

BCLC B (n=30) Sintilimab + bevacizumab 
biosimilar (IBI305)

23.3% 43.3% NR

Li et al. (28) Retrospective BCLC A/B (n=83) FOLFOX-HAIC + cTACE (n=42) 
vs. cTACE (n=41)

38.1% vs.  
7.3%

48.8% vs. 
9.5%

NR vs.  
9.2 months

Byun et al. (29) Retrospective BCLC C (n=637) Fluorouracil-HAIC + radiation NA 10.7% NA

Liu et al. (30) Prospective,  
single-arm, phase-II

CNLC IIb (n=3), 
CNLC IIIa (n=16), 
CNLC IIIb (n=11)

FOLFOX-HAIC + sintilimab + 
IBI305

66.7% 46.7% NA

Zhang et al. (31) Prospective, multi-
center

BCLC B/C (n=38) TACE + PD-1 inhibitor + TKI NA 50.0% NR

HCC, hepatocellular carcinoma; ORR, overall response rate; RECIST, Response Evaluation Criteria in Solid Tumors; RFS, recurrence-
free survival; BCLC, Barcelona Clinic Liver Cancer; PD-1, programmed-death 1; TKI, tyrosine kinase inhibitor; NA, not available; NR, not 
reached; FOLFOX-HAIC, hepatic arterial infusion chemotherapy (HAIC) using oxaliplatin, fluorouracil, and leucovorin (FOLFOX) regimen; 
cTACE, conventional transarterial chemoembolization.
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regeneration. Recent studies recommend ALPPS over PVE 
in faster introduction of liver regeneration and fewer risk of 
tumor progression (34,35). On the other hand, the BCLC 
group insist on only patients with solitary HCC in the 
absence of clinically significant portal hypertension (CSPH) 
as optimal target population for hepatectomy (36). 

Postoperative recurrence occurs in up to 80% of  
patients (37). The STROM trial frustrates the usage 
of sorafenib as adjuvant therapy (38). The role of 
Immunotherapy as adjuvant therapy is under investigation 
(NCT03859128,  NCT04639180,  NCT03383458, 
NCT03867084, NCT04102098, and NCT03847428). For 
patients with intermediate risk (single nodule >5 cm without 
microvascular invasion) or high risk (single nodule >5 cm 
with microvascular invasion, multiple nodules) for recurrence, 
TACE has been established as an effective adjuvant therapy 
in China (39). And a recent study reported that 1–2 cycles of 
FOLFOX-HAIC also significantly improved postoperative 
RFS (27.0 vs. 11.3 months, P=0.001) for patients with 
microvascular invasion (40).

Transplantation

The expansion of criteria for liver transplantation (LT) beyond 
Milan criteria has been practiced with favorable survival 
results in China for years (41,42). Considering shortage of 
liver donors, University of California San Francisco (UCSF) 
criteria (solitary tumor ≤6.5 cm or ≤3 nodules ≤4.5 cm plus 
total tumor diameter ≤8 cm) continues to be advocated 
for wide application in China (43). There is a growing 
global consensus on that a minor increase in tumor size 
and number beyond Milan criteria does not withdraw the 
long-term survival benefit of LT (44-46). Patients with 
well-defined HCC nodules within BCLC B stage are 
newly suggested as target population for transplantation in 
the 2022 BCLC guidelines. Although the morphological 
criteria for defining transplant feasibility among this BCLC 
B subgroup has not been reached, AFP >1,000 ng/mL, 
as a surrogate reflecting invasive tumor biology, is set as 
a contraindication for LT in the 2022 BCLC guidelines 
(47,48). AFP has also been included in the eligibility criteria 
for LT in Japan. The 5-5-500 criteria (≤5 cm, ≤5 tumors, 
AFP ≤500 ng/mL) has been adopted as additional criteria 
to Milan criteria for insurance coverage in Japan since 2019 
(49,50). For patients on the waiting list for LT, the efficacy 
of bridging therapies via locoregional or systemic therapies 
to prevent tumor progression remains controversial (51,52). 
On the other hand, for patients who are initially beyond 

the transplantation criteria, down-staging therapies via 
locoregional therapies to reduce tumor burden to within the 
Milan criteria have yielded favorable long-term outcomes 
(51,53). mTOR-inhibitor treatment with sirolimus for  
≥3 months are recommended to prolong post-LT PFS and 
OS, especially for those with AFP ≥10 ng/mL (54). 

Locoregional treatments

For patients with early-stage HCC inaccessible to 
resection or LT, ablation is another treatment modality 
for cure. Radiation can be considered as an alternative to 
ablation if there is a high probability of treatment failure 
or technical obstacles. According to several retrospective 
studies, stereotactic body radiation therapy (SBRT) showed 
comparable survival benefit with radiofrequency ablation 
(RFA) for early-stage HCC (55,56). A recent randomized 
controlled trial clarified that proton radiotherapy exhibited 
similar local tumor control rate (2-year local progression-
free survival (PFS): 94.8% vs. 83.9%, P<0.001 for non-
inferiority test) to RFA for patients with postoperative 
recurrent HCC (1–2 tumors, each <3 cm) (57).

TACE has been indicated mainly for patients with 
BCLC B HCCs. The heterogeneity of BCLB B HCC is 
highlighted and three subgroups are stratified in the 2022 
BCLC guidelines. The application of TACE is restricted 
to the second subgroup who have defined tumor burden 
accessible to selective catheterization. TACE has been 
indicated for CNLC IIb, IIIa and some IIIb HCC since 
the 2017 Chinese guidelines. Technically, super-selective 
TACE with the assistance of Cone-Beam CT if necessary 
is emphasized to guarantee the efficacy of TACE in the 
updated guidelines (58,59). Besides the previous “six-and-
twelve” scoring system (60), “Pre-TACE-Predict” model 
using tumor number, size, AFP, albumin, bilirubin, vascular 
invasion and etiology, and “Post-TACE-Predict” model 
using number, size, AFP, bilirubin, vascular invasion and 
imaging response are proposed to predict the efficacy of 
TACE (61). A tumoral and peritumoral radiomic signature 
(TPR-signature) in combination with clinical parameters 
including AFP, BCLC subclassification, tumor location and 
arterial hyperenchancement comprising a clinical-radiomic 
(CR) model can be served a robust tool to predict response 
to the first session of TACE (62). 

With the advent of a broad range of effective systemic 
therapies, patients who experience Untreatable Progression 
(UTP) under TACE defined as failure of TACE (63) by the 
BCLC group, or TACE refractoriness defined as no response 
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after two TACE sessions (64) by the JSH are recommended 
to switch to systemic therapies (65). Even for treatment-
naive patients with diffuse, infiltrative, bilobar multifocal 
HCC, namely the third BCLC B subgroup, systemic therapy 
is recommended as initial treatment, as this subgroup are 
unlikely to respond to TACE. Although the strict cutoff 
with regard to tumor morphological characteristics has 
not been raised, prognostic models to predict response to 
TACE may serve as useful tools to differentiate TACE-
unsuitable subgroup. For TACE-unsuitable HCC, the JSH 
recommend a lenvatinib-TACE sequential therapy based 
on a proof-of-concept study (66,67). Various clinical trials 
have been conducted to evaluate the efficacy of TACE in 
combination with sorafenib for BCLC B HCC (68-71), 
but only one study warrant such combination therapy (71). 
According to the TACTICS trial which adapted the criteria 
of progression as time to UTP or to TACE refractoriness, 
sorafenib plus TACE was associated with a significant 
improvement in PFS (22.8 vs. 13.5 months, P=0.020) and a 
prolonged interval (21.1 vs. 16.9 weeks, p=0.018) between 
TACE sessions (71,72). Notably, median OS (mOS) failed 
to reach significant difference between the two groups (36.2 
vs. 30.8 months, P=0.40) according to the recent report (72).  
Whether the synergistic effect of immunotherapy plus 
TACE in experimental research can also be attained in 
clinical practices is under investigation (NCT0426177, 
NCT03778957, and NCT04340193). 

Hepatic arterial infusion chemotherapy (HAIC) using 
interferon, cisplatin or low-dose 5-FU plus cisplatin (FP) 

regimen, firstly developed in Japan, has been indicated for 
patients with major portal vascular invasion or with Child-
Pugh B liver function. According to the SCOOP-2 trial (73) 
and the SILIUS trial conducted in Japan (74), neither HAIC 
(cisplatin regimen)-sorafenib sequential treatment (10.0 
vs. 15.2 months, P=0.780) nor HAIC (FP regimen) plus 
sorafenib (11.8 vs. 11.5 months, P=0.955) improved mOS 
compared with sorafenib monotherapy. On the other hand, 
FOLFOX-HAIC developed in China was associated with a 
prolonged mOS (14.5 vs. 7.0 months, P<0.001) compared to 
sorafenib for locally advanced HCC (75). And FOLFOX-
HAIC plus sorafenib showed a higher overall response 
rate (ORR) (40.8% vs. 2.46%, P<0.001) than sorafenib  
alone (76). According to two prospective studies recently, 
triple therapies involving FOLFOX-HAIC, PD-1 inhibitor 
and target agent were associated with improved ORR 
reaching 66.7% and 70.96% (30,77), but the long-term 
effect of which on liver function and OS needs to be 
clarified in future. Transarterial radioembolization (TRAE) 
as another intra-arterial therapy adopted in western 
countries has not been widely applied in China currently. 

Systemic therapy

Systemic therapy is indicated for patients with advanced 
HCC and those ineligible for local therapies. The survival 
of patients treated with systemic therapy generally has 
significantly improved since 2017, partly due to a variety 
of agents available as post-line therapies. Detailed systemic 

Table 2 Recommendations on systemic therapies in different guidelines

Guidelines CNLC, 2022 BCLC, 2022 NCCN, 2022 JSH, 2021

First-line Atezo-Bev, Suntilimab-
bevacizumab analogue, 
lenvatinib, sorafenib, 
donafenib, FOLFOX 
chemotherapy

Preferred: Atezo-Bev, 
durvalumab-tremelimumab; 
other recommended 
regimen: sorafenib, 
lenvatinib

Preferred: Atezo-Bev; 
other recommended 
regimen: sorafenib, 
lenvatinib, durvalumab, 
pembrolizumab

Atezo-Bev

Second-line Regorafenib, apatinib, 
camrelizumab, 
tislelizumab

Post-sorafenib: regorafenib, 
cabozantinib, ramucirumab 
(AFP ≥400 ng/mL); post-
Atezo-Bev, durvalumab-
tremelimumab, lenvatinib: 
clinical trial

Options: regorafenib, 
cabozantinib, ramucirumab 
(AFP ≥400 ng/mL), 
lenvatinib, sorafenib; other 
recommended regimen: 
nivolumab + ipilimumab, 
pembrolizumab

Lenvatinib, sorafenib

Third-line NA Cabozantinib NA Regorafenib, cabozantinib, 
ramucirumab (AFP ≥400 ng/mL)

CNLC, China liver cancer; BCLC, Barcelona Clinic Liver Cancer; NCCN, National Comprehensive Cancer Network; JSH, Japanese Society 
of Hepatology; Atezo-Bev, Atezolizumab-Bevacizumab; AFP, α-fetoprotein; NA, not available.
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treatments proposed in different guidelines are listed in 
Table 2. Updates of recommendations on systemic therapy 
in Version 2.2022 of National Comprehensive Cancer 
Network (NCCN) guidelines are also included in this table. 

Atezolizumab plus bevacizumab (Atezo-Bev), as the first 
regimen showing superior ORR (35% vs. 14%) and mOS 
(19.2 vs. 13.4 months, HR =0.66, P<0.001) over sorafenib, 
has been approved as first-line therapy for unresectable 
HCC worldwide (78). In the Chinese cohort, the survival 
benefit for patients receiving Atezo-Bev was more 
remarkable with mOS reaching 24.0 months. Sintilimab plus 
a bevacizumab biosimilar (IBI305) exhibiting a prolonged 
mOS (not reached vs. 10.4 months, P<0.001) compared 
with sorafenib (79), and donafenib (12.1 vs. 10.3 months, 
P=0.024) presenting comparable efficacy with sorafenib (80) 
are newly added to first-line therapies in China. Despite that 
Atezo-Bev, lenvatinib and sorafenib are widely accepted as 
first-line systemic therapies, different guidelines show varied 
recommendation priority. The 2022 BCLC guidelines 
recommend Atezo-Bev as the preferred first-line therapy 
over sorafenib and lenvatinib for Child-Pugh A patients 
without variceal bleeding risk, whereas current Chinese 
guidelines recommend the application of the six first-line 
therapies including Atezo-Bev, suntilimab-bevacizumab 
analogue, lenvatinib, sorafenib, donafenib and FOLFOX 
chemotherapy without priority. On the other hand, the JSH 
recommend Atezo-Bev as first-line therapy, and lenvatinib 
and sorafenib as second-line treatments. Nevertheless, 
there still lacks evidence whether the traditional first-line 
alternatives like lenvatinib or sorafenib can retain their 
effectiveness in patients initially receiving Atezo-Bev (81). 
According to the positive results of HIMALAYA trial (22), 
cytotoxic T lymphocyte-associated antigen-4 (CTLA-4) 
inhibitor tremelimumab plus programmed death ligand-1 
(PD-L1) inhibitor durvalumab is recommended as an 
alternative first-line therapy to Atezo-Bev by the BCLC 
group, while durvalumab monotherapy is approved in the 
first-line setting by the NCCN panel. In fact, both the 
STRIDE group (tremelimumab plus durvalumab) and the 
durvalumab group showed improved ORR and survival 
benefit in the HIMALAYA study. On the other hand, 
lenvatinib plus pembrolizumab with encouraging results in 
the Ib study continued to render favorable OS benefit as first-
line therapy for advanced HCC in the phase III LEAP-002 
study (82,83). Unfortunately, it failed to meet pre-specified 
statistical significance (21.2 vs. 19.0 months, P=0.023) 
when compared to lenvatinib monotherapy (83). Notably, 
the mOS of the lenvatinib group attained 19.0 months,  

which was the longest ever reported among the control 
groups. Apart from the strong anticancer efficacy of 
lenvatinib itself, availability of various treatments after 
progression on lenvatinib also contributed to the prolonged 
OS. Although lenvatinib plus pembrolizumab may not 
be recommended with high strength in future guidelines, 
the clinically meaningful survival benefit still provides a 
rationale for its use as the first-line treatment. Meanwhile, 
the RESCUE trial evaluating the efficacy of camrelizumab 
plus apatinib versus sorafenib as fist-line therapy met dual 
primary endpoint and showed significant improvements 
in mOS (22.1 vs. 15.2 months, P<0.001) and PFS (5.6 vs.  
3.7 months, P<0.001) in the combination arm (84). 
Currently, camrelizumab plus apatinib is the first PD-1/PD-
L1 plus TKI regimen showing positive results, which can be 
expected to be included in future guidelines.

Apart from regorafenib, targeted agent apatinib (80) 
and PD-1 inhibitors camrelizumab (85) and tislelizumab 
(86,87) are added as second-line systemic therapies for 
patients who progressed on sorafenib in the 2022 Chinese 
guidelines. Ramucirumab for patients with AFP >400 ng/ml  
and cabozantinib effective in the second-line setting are 
approved by western countries. These two agents have not 
been marketed in China currently. Cabozantinib is also 
effective in the third-line setting (88). In Japan, regorafenib, 
ramucirumab and cabozantinib are all accepted as third-
line treatments. Although pembrolizumab vs. placebo as 
second-line treatment did not meet primary end point in 
western countries (89), a significant survival improvement 
was observed for patients treated with pembrolizumab in 
Asian countries (90). Considering a clinically meaningful 
superiority in ORR, pembrolizumab continues to be 
approved for sorafenib-treated patients in the updated 
NCCN guidelines. Besides, nivolumab plus ipilimumab 
with an ORR of 32% and a mOS of 22.8 months is also 
recommended as second-line treatment by the NCCN 
panel (91). Currently, optimal post-line treatment for 
patients who develop resistance to Atezo-Bev has not been 
clarified and comparative clinical trials are in urgent need to 
inform treatment selection. 

After the approval of these new agents as the first-line 
or second-line therapies for advanced HCC, their efficacies 
especially the immune checkpoint (ICI)-based therapies 
in the neoadjuvant and adjuvant setting for early and 
intermediate HCC, or in combination with locoregional 
therapies for intermediate HCC, or as conversion 
approaches for intermediate or locally advanced HCC are 
being explored in phase III studies. With encouraging results 
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from phase II studies (25-27) or real world practices (92),  
current Chinese guidelines recommend the integration of 
systemic therapies with local therapies, albeit the strength 
of the recommendation is rated as moderate.

Apart from anti-tumor therapies, antiviral therapies with 
entecavir, tenofovir or tenofovir alafenamide fumarate are 
recommended for patients with detectable HBV-DNA or 
positive hepatitis B surface antigen (HBsAg) through the 
entire duration of treatment for HCC (93). Direct-acting 
antiviral agents are indicated for patients with detectable 
HCV-RNA (94).

Treatment for HCC rupture

For patients with HCC rupture, treatment regimen should 
be individualized based on patient’s hemodynamical 
condition, liver function and tumor characteristics. 
Hepatectomy is recommended for patients with stable 
hemodynamics, well-preserved liver function and resectable 
HCC (95). For patients unsuitable for hepatectomy, 
transcatheter arterial embolization (TAE) is the first choice, 
especially for those with unstable hemodynamics (96). On 
follow-up evaluation, salvage resection can be performed 
for selected patients (95).

Conclusion and future perspectives

Due to a large population infected with HBV in China, 
optimal surveillance methods including new serum 
biomarkers are advocated to facilitate the identification of 
more patients at early-stage HCC. The advent of systemic 
treatments like Atezo-Bev with marked survival benefit 
encourages a shift of application to earlier stage in the 
BCLC guidelines, whereas more aggressive multimodal 
treatments like the addition of immunotherapy-based 
systemic treatment to local therapies are proposed in 
Chinese guidelines. Currently, more than 20 phase III 
trials are undergoing to identify the role of ICI-based 
therapies across all stages of HCC (97). With the release 
of their results, consensus on the implementation of 
immunotherapy-based systemic therapy to HCC at different 
stages can be anticipated. As a chance for cure, conversion 
therapies to transform initially unresectable HCCs to 
resectable ones have been advocated in the revised Chinese 
guidelines. 

Other than PD-1/PD-L1 and CTLA-4 inhibitors, novel 
ICIs like lymphocyte-activation gene 3 (LAG-3) inhibitor 
relatlimab (98) and PD-1/CTLA-4 bi-specific antibody 

cadonilimab (99), which have been recently approved for use 
in patients with melanoma and cervical cancer respectively, 
are also perceived as promising opportunities for patients 
with HCC. Other immune strategies such as chimeric 
antigen receptor (CAR)-T/-NK transfer, vaccination or 
oncolytic virotherapy are under clinical development 
and may produce meaningful response in patients who 
become resistant to established ICIs. With the advent of 
more effective treatments, high-evidence trials are in need 
to illuminate the optimal sequence or the combination 
modality suitable for individual patients. Although 
various immune classifications and genomic signatures are 
identified to be associated with response to immunotherapy 
(100,101), currently no validated biomarker is available to 
guide clinical decision-making. Efforts to gap the molecular 
pathogenesis and therapeutic interventions via liquid biopsy, 
radiomics, or other techniques are promising with the 
updates in the future guidelines eagerly awaited. 
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