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Abstract

Hepatocellular carcinoma (HCC) is one of the most common malignant tumors in
the world. The treatment methods for HCC are diverse, mainly including surgical
resection, ablation, and liver transplantation. The curative effect can be achieved
only for early stage HCC, and it is easy to recur and metastasize after surgery,
with a 5-year recurrence rate as high as 70%. Most patients with HCC are in the
middle and advanced stage at the time of diagnosis and lose the chance of sur-
gical resection. In recent years, with the in-depth study of the pathogenesis of
HCC and the progress of medical science and technology, the systemic treatment
of advanced HCC has made a breakthrough. At present, multidisciplinary com-
prehensive treatment including targeted therapy and immunotherapy has become
an effective strategy and inevitable trend for the treatment of advanced HCC.
Combined therapy has greatly improved the prognosis of HCC patients and
opened up a new milestone in the treatment of this malignancy. In this article, we
focus on the treatment progress of advanced HCC to further guide clinical prac-
tice.

Key Words: Hepatocellular carcinoma; Local treatment; Targeted therapy; Immunotherapy;
Comprehensive therapy; Multidisciplinary therapy
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Core Tip: Hepatocellular carcinoma (HCC) is one of the most common malignant
tumors in the world. The curative effect can be achieved only for early stage HCC, and
it is easy to recur and metastasize after surgery, with a 5-year recurrence rate as high as
70%. Recently, the systematic treatment of advanced HCC has made a breakthrough.
Multidisciplinary comprehensive treatment including targeted therapy and immuno-
therapy has become an effective strategy and inevitable trend for the treatment of
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advanced HCC. Combined therapy has greatly improved the prognosis of HCC patients
and opened up a new milestone in the treatment of this malignancy.
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INTRODUCTION

At present, primary liver cancer (PLC) is still one of the most common malignant
tumors in the world, ranking sixth among all kinds of tumors, and the third leading
cause of death[1]. According to the latest statistics, in 2020, there were more than
900000 new PLC cases and 830000 deaths worldwide, mainly in the East[2]. Hepato-
cellular carcinoma (HCC) accounts for 75%-85% of PLC cases. The onset of HCC is
insidious, and it is not easy to be detected early. Most patients with HCC are in the
middle and late stages at the time of diagnosis and lose the opportunity of surgical
treatment, and the postoperative recurrence and metastasis rates are high. The 5-year
recurrence rate is as high as 70%[3] and 5-year overall survival (OS) rate is 15%-19% in
North America, but only 12.1% in China[4,5]. In recent years, with the in-depth study
of the pathogenesis of liver cancer and the progress of medical science and technology,
the advent of targeted drugs represented by sorafenib and immunotherapeutic drugs
represented by pembrolizumab has made a breakthrough in the systemic treatment of
advanced HCC. Multidisciplinary comprehensive treatment including surgical re-
section, transarterial chemoembolization (TACE), or radiofrequency ablation (RFA)
combined with systemic targeted and immunotherapy has become an effective stra-
tegy and inevitable trend for the treatment of advanced HCC. Combined therapy has
greatly improved the prognosis and opened up a new milestone in the treatment of
HCC. In this article, we review the latest progress in the treatment of advanced HCC
based on the literature reports, National Comprehensive Cancer Network (NCCN),
and Chinese Society of Clinical Oncology (CSCO) guidelines, in order to further guide
clinical practice.

LOCAL TREATMENT OF HCC

Surgical resection

Surgical resection is still the most effective treatment method for HCC. However, the
resection rate is less than 30% and all patients are faced with the risk of further disease
progression and liver function deterioration or even failure. It has been reported that if
the intraoperative blood transfusion rate is less than 10%, the treatment-related
mortality is less than 1%-3%, and the 5-year survival rate is more than 50%][6]. The
recurrence rate post-surgical resection is high, most patients have tumor recurrence
within 2 years after resection, and the 5-year recurrence rate is as high as 70%[3,7]. The
surgical resection has been developed to the stage of anatomical hepatectomy, and the
concept of minimally invasive and precise surgery has dominated the current treat-
ment methods. At present, indocyanine green fluorescent staining and a 3D laparo-
scopic augmented reality navigation system are mainly used to help define the re-
section boundary. It makes up for the defects of lack of touch and limited vision in
laparoscopic surgery, which improves the accuracy and safety of surgery to a certain
extent[8].

Laparoscopic liver resection for malignant tumors was controversial, but a recent
meta-analysis pointed out that compared with open hepatectomy, laparoscopic he-
patectomy had no significant difference in OS and recurrence-free survival rate[9].
Generally, laparoscopic hepatectomy has the advantages of less bleeding, fewer
postoperative complications, less pain, and quicker recovery in the short-term effect,
but the long-term recurrence rate and OS are similar to those of open hepatectomy([10,
11]. At present, laparoscopic hepatectomy has accounted for 77% of all liver cancer
operations[12]. Instead of laparoscopic surgery, robot-assisted hepatectomy has a
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clearer vision, higher flexibility, and higher accuracy, and has incomparable advan-
tages in a special location and the more complex anatomic environment as well.
However, a meta-analysis indicated that robotic hepatectomy can greatly increase
intraoperative blood loss, operation duration, and cost, and there is no difference in
postoperative mortality, complication rate, and tumor prognosis. Compared with
laparoscopic hepatectomy, robotic hepatectomy cannot significantly benefit patients
[13].

Recently, the establishment of two-step hepatectomy method, associating liver
partition and portal vein ligation for staged hepatectomy (ALPPS), has made it
possible for patients with huge liver mass with insufficient future liver remnant. In the
first stage, portal vein ligation and hepatic parenchyma disconnection were perfor-
med. After the reserved liver volume increased to more than 40% of the standard liver
volume, the second stage operation was performed to remove the liver lesions, which
greatly improved the chance of resection of huge liver tumors or multiple tumors.
However, it is undeniable that there are many problems with the operation of ALPPS.
Postoperative liver failure is the most serious problem after ALPPS. At present, there
are a variety of improved operation methods for ALPPS, which can improve the
success rate to a certain extent[14-17]. 3D visualization, 3D printing, virtual reality
technology, intraoperative navigation system, and augmented reality technology are
also in fully developing.

Ablation

Only 10%-20% of HCC patients can receive surgery[18]. Ablation is also an extremely
important treatment for HCC patients. At present, RFA and microwave ablation (MA)
are the most widely recognized[19]. For patients having a single lesion diameter less
than 5 cm and 2-3 lesions with the largest lesion diameter less than 3 cm, no invasion
of blood vessels, bile ducts, or adjacent organs, no distant metastasis at the same time,
and the liver function at A or B level, either ablation or surgical resection can achieve a
radical effect. RFA has certain advantages in terms of safety, patient experience,
tolerance, postoperative complications, and recovery speed, and has become the
preferred local ablation technology for the treatment of HCC. Studies have shown that
the 3-year and 5-year OS rates have reached 65.7% and 51.6%, respectively[20].

There was no significant difference in the incidence of complications and long-term
survival rate between MA and RFA. When the tumor diameter was more than 3 cm or
close to the large blood vessels, MA should be considered better. The incidence of
infection, pleural effusion, and abdominal bleeding after RFA was lower than that of
surgical resection, but there was no significant difference in the incidence of pos-
toperative fever and pain between RFA and surgical resection. Lee et al[21] conducted
a 10-year study to follow the patients who received RFA therapy before liver trans-
plantation, and to evaluate the effect of ablation therapy on the patients after liver
transplantation. They found that the 5-year and 10-year OS rates of patients after liver
transplantation were 75.8% and 42.2%, respectively, and the disease free survival rates
were 71.1% and 39.6%, respectively[21]. These indicated that RFA could be used before
liver transplantation and improve the therapeutic effect. RFA technology in combi-
nation with TACE or systemic drug therapy plays a significant role in the treatment of
HCC now.

Liver transplantation

Liver transplantation is one of the most ideal methods for the treatment of small HCC.
However, patients often lose the chance of transplantation due to the donor shortage.
Moreover, the application of systemic immunosuppressants post-transplantation can
easily lead to a series of severe complications such as systemic infection, tumor
recurrence, and metastasis. The criteria for liver transplantation are varied for HCC.
European countries mostly refer to Milan standard[22], North American countries
mostly refer to UCSF standard[23], and Chinese academician Zheng et al[24] put
forward Hangzhou standard according to their national conditions[24]. In recent
years, Xu et al[25] subdivided Hangzhou criteria into subtypes A and B again and
found that the postoperative survival rate of type A patient was significantly better
than that of type B[25].

For HCC patients who are not in the range of various standards, many scholars
have proposed the down-stage treatment before liver transplantation. At present, there
is no significant difference in the OS rate or tumor-free survival rate between the
patients with successful down-stage treatment and those who meet the Milan standard
[26,27]. Certainly, bridging therapy is also very necessary. It is generally believed that
candidate patients should be given bridging therapy when the expected waiting time
is more than 6 mo[28]. Bridging therapy can effectively reduce the withdrawal rate of
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patients during the waiting period, but whether it can improve the prognosis of
patients is still unclear. Right now, the 1, 2, and 3-year cumulative survival rates of
liver transplantation for HCC are 82.04%, 72.45%, and 65.43%, respectively. However,
once the tumor recurred, the median survival time was only 12.97 mo[29].

How to make the inclusion criteria more perfect, manage an ideal balance between
immune rejection and defense, find a better postoperative adjuvant therapy, and
reduce recurrence rate remains the hot issues of liver transplantation for HCC in the
future.

TACE

TACE is the most commonly used treatment in patients with advanced HCC. It is
recommended to be used in stages Ib-Illb, and as the first line treatment in stages IIb
and IIla according to the Chinese guidelines for the diagnosis and treatment of liver
cancer[30]. At present, TACE treatment alone has some limitations due to the tortuous
and complex of hepatic artery branches, which could not make the embolization and
chemotherapy drugs accurately reach the tumor site. Second, repeated TACE treat-
ment is easy to induce TACE resistance and liver function damage. It has been
proposed that TACE is performed before ablation to block the blood supply and to
reduce the tumor size. At the same time, the lesion can be more easily located due to
the role of the contrast medium, which can largely improve the positioning accuracy
and success rate of ablation[31]. TACE combined with surgery, ablation, chemothe-
rapy, targeted or immunotherapy has shown promising good results in HCC patients.

Radiotherapy

With the progress of radiotherapy technology, the application of stereotactic body
radiotherapy (SBRT) has made significant progress and showed potential good results
in the treatment of HCC. It is composed of three-dimensional conformal radiotherapy
(3DCRT), intensity-modulated radiation therapy (IMRT), and volumetric intensity-
modulated arc therapy (VMAT). A phase II clinical study of Mornex ef al[32] has
shown that high-dose 3DCRT is suitable for patients with unresectable small HCC
with cirrhosis[32]. Kimura et al[33] found that SBRT combined with TACE was an
effective and safe local treatment for small isolated primary HCC, with a complete
response rate even reaching 96%[33]. However, the most severe adverse effect of
radiation liver disease can be fatal in severe cases[34]. IMRT, like 3DCRT, can benefit
in all stages of HCC. A study conducted by Kim et al[35] showed that the 2-year local
control rate and OS rate were 80.9% and 81.3%, respectively[35]. IMRT is currently
considered a promising radiotherapy technique with an objective relative risk of 43 %-
74% and 1-year survival rate of 45%-85% for HCC. However, more attention should be
paid to hepatotoxicity and gastrointestinal toxicity when IMRT combined with targe-
ted drug therapy is used[36].

Besides, the application of iodine-125 particles in the treatment of HCC has drawn
more and more attention in recent years. The seeds were implanted directly into the
tumor for early stage HCC, while implanting the seeds stent has achieved better
results for late-stage HCC patients with portal vein tumor thrombus. Chen et al have
reported that RFA combined with iodine-125 seed implantation showed more survival
benefits than RFA treatment alone. The tumor recurrence rates at 1, 2, and 5 years in
the combined group were significantly lower than those with RFA treatment alone
(4.5%, 22.1%, and 39.8% vs 14.8%, 35.3%, and 57.4%, respectively), while the 1, 3, and 5-
year survival rates were significantly higher in the combined group than in the RFA
alone group (100%, 86.7%, and 66.1% vs 95.6%, 75.0%, and 47.0%, respectively)[37].
TACE combined with iodine-125 seed implantation also showed more survival
benefits than TACE treatment alone. The median survival rate of the combined group
was significantly higher than that of the TACE alone group (30 mo vs 18 mo), and the 1
and 3-year survival rate was also significantly higher in the combined group than that
of the TACE alone group (89.1% and 65.5% vs 51.0% and 7.4%, respectively)[38]. Yang
et al[39] have studied the effect of TACE combined with iodine 125 seed implantation
in the treatment of HCC with portal vein tumor thrombosis. The median survival time
of the combined group was significantly higher than that of the simple TACE group
(210 d vs 154 d), and the survival rates at 90 d, 180 d, and 360 d in the combined group
were significantly higher than those of the simple TACE group (97.6%, 58.9%, and
12.3% vs 92.5%, 30.7%, and 0%, respectively)[39].

Therefore, either iodine-125 seed internal or SBRT external radiotherapy combined
with TACE or RFA and other local treatments for unresectable HCC has achieved
encouraging results and significantly prolonged the OS time.
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SYSTEMIC TREATMENT OF HCC
Molecular targeted therapy

The advent of molecular targeted drugs is called the second revolution in cancer
treatment, and it is a major breakthrough in the history of HCC therapy. Molecular
targeted therapy has shown positive anti-tumor effects and brought hope to patients
with advanced HCC. At present, a variety of targeted drugs for HCC have been used
in the clinic, including sorafenib, regorafinib, lenvatinib, cabozantinib, etc. They
mainly are multi-target tyrosine kinase inhibitors (TKI) targeting vascular endothelial
growth factor receptor, platelet-derived growth factor receptor, fibroblast growth
factor receptor, and receptor with tyrosine molecules.

Sorafenib has been used in HCC since 2017 as the first targeted drug. Among a
number of global multicenter clinical studies such as the SHARP trail (Sorafenib
Hepatocellular Carcinoma Assessment Randomized Protocol), sorafenib has shown
good efficacy in the treatment of unresectable advanced HCC, the median survival
time has been extended by more than 2.8 mo, and the adverse reactions are within the
acceptable range[40,41]. Another study also showed that the median OS (mOS) of
patients with Barcelona Clinic Liver Cancer B stage HCC treated with sorafenib was
15-20 mo[42]. Sorafenib, as the first multi-target molecular targeted drug approved for
systemic treatment of liver cancer, is still widely recognized as the first-line treatment
drug for advanced HCC.

Regorafinib is another multi-point TKI developed by Bayer company after sora-
fenib. Its targeted inhibitory effect is stronger than that of sorafenib, and the adverse
reactions are similar. It is used for sequential therapy of disease progression after
sorafenib treatment[43]. RESORCE study has shown that treatment with regorafinib
could prolong the survival by 2-8 mo compared to the control group when the disease
progresses[44]. Another study has showed that sequential therapy with sorafenib and
regorafinib increased the mOS of patients with advanced HCC to 26 mo[45].

Lenvatinib was introduced in 2017. In a phase III clinical study[46], compared with
sorafenib, it can prolong the OS by 1.3 mo, progression free survival (PFS) by 3.7 mo,
disease progression time by 5.2 mo, and objective remission rate by 15%. This study
also found that the mOS in China, including Taiwan and Hong Kong, was 4.8 mo
longer than that in the sorafenib group. Lenvatinib has been approved by the Food
and Drug Administration (FDA) of the United States and China authorization for the
treatment of advanced HCC patients who had not received systematic treatment since
2019, and it was also listed as the first-line drug.

Also, cabozantinib, apatinib (Etam), and ramucirumab have been successful in
clinical trials of HCC recently, and have been approved as second-line treatment drugs
for HCC by FDA. CELESTIAL[47] found that cabozantinib was associated with a
longer OS (2.2 mo longer) and PFS (3.3 mo longer) than the control group, but the
incidence of adverse events doubled.

Ramucirumab is mainly used in patients with advanced HCC who have not been
successfully treated with sorafenib. Patients with serum alpha-fetoprotein of 400
ng/mL or higher can benefit from ramucirumab[48].

So far, either sorafinib or lenvatinib, as the first line targeted therapy for HCC, has
shown definite curative effects and potential application prospects, which is obviously
superior to traditional chemotherapy. The combination of targeted drug with TACE or
local ablation is the trend. As a sequential treatment of sorafinib resistance, regorafinib
has been proved to have a significant rescue effect to further prolong the OS of HCC
patients. How to prevent drug resistance and serious adverse reactions remains to be
further studied.

Immunotherapy

Immunotherapy is the latest breakthrough in the treatment of advanced HCC and is
called the third revolution in the history of cancer therapy, which is expected to cure
HCC completely. Anti-programmed death 1 (PD-1) antibodies represented by pembro-
lizumab and nivolumab, and programmed cell death 1 ligand 1 (PD-L1) monoclonal
antibodies represented by atezolizumab are currently the most studied and the fastest
developed immunotherapy in the clinic.

Nivolumab is the first immune checkpoint inhibitor for advanced HCC approved by
FDA. The CHECKMATE 040[49] trial showed that 22.5% of HCC patients had an
objective response, and the mOS was 29 mo. Although subsequent phase III data did
not show a statistically significant improvement in OS, clinically significant results
were observed. The combination of nivolumab and ipilimumab resulted in an average
sustained response time of 17.5 mo, 56% of patients lasted no less than 12 mo, and 31%
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of patients lasted no less than 24 mo[50]. Based on this study, the FDA accelerated
approval of the combination in March 2020.

Pembrolizumab is the second immunotherapy drug approved by FDA for advanced
HCC. In the KEYNOTE-224[51] trial, pembrolizumab was safe and effective for HCC
patients who had previously received sorafenib treatment. The adverse reactions were
tolerable, with a response rate of 17% and median survival time of 13 mo. In the
subsequent phase III trial of KEYNOTE-240[52], pembrolizumab was better than the
control group in OS (13.9 mo vs 10.6 mo) and median PFS (3.0 mo vs 2.8 mo).

At present, there are more and more PD-1 mAbs in research and development
around the world. Toripalimab, as the first PD-1 inhibitor independently developed in
China, has been approved in December 2018. Since then, clinical trials in a variety of
solid tumors have been carried out and achieved gratifying results. Camrelizumab is
another PD-1 inhibitor produced in China, and a phase II trial[53] showed that in
patients who had received at least one course of systemic therapy, camrelizumab
achieved an objective response of 14.7% and 6-mo OS rate of 74.4%. Compared with
other immune drugs, the disease control rate of camrelizumab is relatively low, and
the PFS is slightly short. However, even with the poor baseline characteristics, camrel-
izumab still achieves a similar objective response rate. Reactive cutaneous capillary
hyperplasia is a very common immune-related adverse reaction. But it is mild or
moderate and clinically controllable. Camrelizumab has shown antitumor activity,
preliminary survival benefits, and manageable safety in Chinese patients with
advanced HCC, and may be a potential second-line or beyond treatment for patients
with advanced HCC.

Combination therapy

The combination of antiangiogenic and immune checkpoint inhibitor has shown a
variety of synergistic anti-tumor effects and has opened the 2.0 era of tumor immuno-
therapy. Sorafenib or lenvatinib targeted therapy combined with PD-1 inhibitors is the
commonly used combination therapy strategy for HCC presently. In a real case, the
application of reduced lenvatinib combined with pembrolizuma for 8 mo resulted in
continuous shrinkage of liver tumor, complete remission of the disease, and rapid
reversal of liver failure caused by the huge liver tumor, and PFS reached as much as 19
mo with no sign of recurrence[54]. This combination plays a trump role in the treat-
ment of advanced HCC. Based on the data from KEYNOTE-524[55] [overall response
rate (ORR): 46%; CR: 11%; median PFS (mPFs): 9.3 mo; DCR: 88%] to the data of
Chinese Professor Sun’s real-world study[56] (ORR: 55.9%; CR: 15.30%; mPFs: 4.8 mo),
we can see that the combination of lenvatinib and pembrolizumab improves the cura-
tive effect of advanced HCC significantly.

Most recently, IMbravel50[57], the world’s first successful phase III clinical study of
immunotherapy for HCC, has attracted extensive international attention and dis-
cussion. This study has showed that the OS and PFS rates of the atezolizumab and
bevacizumab (T+A) combination group were significantly better than those of the
sorafinib group in unresectable HCC patients who had not received previous treat-
ment. Not only the risk of death was reduced by 42% and the OS was extended by 2.5
mo, but also the risk of disease progression or death was reduced by 41% and 27.3%,
respectively. At the same time, in the combination group, the median time of deteri-
oration of quality of life and function was significantly longer than that of PFS.
Considering this excellent result, both FDA and American Society of Clinical Oncology
(ASCO) guidelines recommend the T+A regimen as the superior first-line treatment
for advanced HCC[58,59]. This combination is also recommended by CSCO as the
first-line treatment for advanced HCC (version 2020).

Moreover, the ORIENT-32[60] study led by Chinese Dr. Fan has indicated that the
combination of sintilimab and bevacizumab showed significant advantages over
sorafenib in terms of OS (NR vs 10.4 mo) and mPFS (4.6 mo vs 2.8 mo). At the same
time, the risk of disease progression and death was reduced by 43%, and the objective
response rate was 5 times higher than that of sorafenib. The adverse effect of the
combination group was controllable and well-tolerated, which was equivalent to
sorafenib monotherapy. This is also the first phase III clinical study of PD-1 combined
with antiangiogenic drugs in the first-line treatment of advanced HCC.

Besides, nivolumab combined with tremelimumab was authorized by FDA in 2019
to be used in patients with advanced HCC who had previously received sorafenib
treatment. Compared with the single drug, the combined treatment of nivolumab and
tremelimumab can prolong the mOS by 22.8 mo, and the safety is acceptable. At the
same time, the combination of the two drugs can induce pathological complete
remission in 29% of patients with resectable advanced HCC within 6 wk according to
2019 ASCO data. In January 2021, devaruzumab and tremelimumab were approved by
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Table 1 First and second-line treatments for advanced hepatocellular carcinoma

Drug selection

Systemic treatment

First-line drugs Second-line drugs
Targeted therapy Sorafenib; Lenvatinib; Donafenib Regorafenib; Cabozantinib; Apatinib
Immunotherapy Nivolumab; Pembrolizumab Camrelizumab; Ramucirumab; Durvalumab
Combination therapy Atezolizumab + Bevacizumab (Preferred) Camrelizumab + Apatinib (Phase Ia/Ib)

Sintilimab + Bevacizumab analogs (Phase III) Nivolumab + Ipilimumab (Phase II)

Camrelizumab + Apatinib (Phase II) Nivolumab + Ipilimumab + Cabozantinib (Phase II)

Sintilimab + Anlotinib (Phase II)
Tremelimumab + Durvalumab (Phase II)
Pembrolizumab + Lenvatinib (Phase Ib)

Anlotinib + Penpulimab (Phase Ib/1I)

FDA for the treatment of patients with advanced HCC too. However, both of them
remain to be further studied with a larger sample size (Table 1).

Multidisciplinary therapy

Due to the complexity of HCC itself and the diversity of treatment methods, multi-
disciplinary therapy (MDT), including local treatment combined with targeted therapy
and immunotherapy, is a new trend to guide the individualized comprehensive
treatment. At present, HCC treatment has entered the 3.0 era. The overall goal of HCC
therapy is to prolong the OS and maximize the quality of life of patients.

Although traditional surgery, ablation, and liver transplantation, as well as targeted
therapy, immunotherapy, and multi-mode combination therapy, have constantly
brought patient benefits, we cannot avoid the adverse reactions and drug selection
problem, and even drug resistance. At present, there is no clinically useful marker to
drive the choice of the treatment regimen, and it is impossible to predict the response
to drugs and the effectiveness of treatment. In addition, we must consider the quality
of life of the patients while considering the curative effect, to minimize the occurrence
of adverse events. Therefore, it is particularly important to strengthen the whole
process management of HCC patients and individualized comprehensive treatment
under the guidance of MDT consultation. MDT mode is the general trend of malignant
tumor treatment, and it is essential for liver cancer patients. This mode can quickly
integrate the high-quality resources of different departments, and organically integrate
the advantages of treatment methods of different disciplines to quickly develop the
optimal individualized treatment plan for patients, so as to make the treatment of
HCC toward the true individualization. With the promotion and application of MDT
mode, not only can the treatment plan of patients be more standardized, accurate, and
efficient, but it can also enable different disciplines to make common progress through
mutual communication, deepen the basic research on the clinical and application of
liver cancer, and standardize the diagnosis and treatment behavior of medical worker
to ensure the quality and safety of medical treatment.

CONCLUSION

In summary, it remains a great challenge in the treatment of HCC, in particularly for
real time individualized therapy. The principle of HCC therapy is multidisciplinary
comprehensive treatment based on surgery. The outcome may varies depends on the
status of patient’s primary liver disease, tumor stage, liver function reserve, surgeon’s
skills, drug or equipment availability, financial support, etc. Thus, a MDT consultation
is very necessary to make a best treatment regimen and maximize the prognosis of
HCC patients. According to the recent two major guidelines of NCCN and CSCO,
surgical resection is first applied for patients with stages I and Ila HCC patients, TACE
or ablation first for stage IIb, and TKI targeted drug and PD-1 or PD-L1 inhibitors
apply for all unresectable HCC without liver function failure. Sorafeinib and lenva-
tinib are equally divided as first-line target drugs, while A+T combination appears
superior to other targeted drugs or combinations. Regorafinib as second-line sequen-
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tial treatment after sorafeinib has been affirmed. In the meantime, many new drugs are
being constantly produced and more second-line and third-line drugs are being
developed (Table 1). It can be predicted that besides surgical resection, ablation/ TACE
plus immunotherapy combined with targeted therapy may become the main first-line
treatment in the near future, and the era of complete cure of liver cancer is not far off.
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