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Abstract
Hepatocellular carcinoma (HCC) is the fifth most common cancer and the third most common cause of cancer-related death worldwide. There have been great improvements in the diagnosis and treatment of HCC in recent years, but the problems, including difficult diagnosis at early stage, quick progression, and poor prognosis remain unsolved. Surgical resection is the mainstay of the treatment for HCC. However, 70%-80% of HCC patients are diagnosed at an advanced stage when most are ineligible for potentially curative therapies such as surgical resection and liver transplantation. In recent years, non-surgical management for unrespectable HCC, such as percutaneous ethanol injection, percutaneous microwave coagulation therapy, percutaneous radiofrequency ablation, transcatheter arterial chemoembolization, radiotherapy, chemotherapy, biotherapy, and hormonal therapy have been developed. These therapeutic options, either alone or in combination, have been shown to control tumor growth, prolong survival time, and improve quality of life to some extent. This review covers the current status and progress of non-surgical management for HCC.
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Core tip: In recent years, there has been considerable progress in the development of non-surgical management for unrespectable hepatocellular carcinoma. These therapeutic options, either alone or in combination, have been shown to control tumor growth, prolong patient survival, and improve quality of life to some extent. Some of these strategies have been extensively used in clinical practice as the preferred approaches for advanced primary liver cancer.

INTRODUCTION
Primary liver cancer, with hepatocellular carcinoma (HCC) being the most common form, is the fifth most common cancer and the third most common cause of cancer-related death worldwide[1]. It was predicted that the incidence of liver cancer in China would increase over the next few years[2]. Thus, liver cancer poses a heavy burden for our community. In the United States, it was reported that the number of new HCC cases has increased over the past several years, with the incidence rate increasing significantly from 2.7/100000 in 2001 to 3.2/100000 in 2006[3].

At present, surgery-based comprehensive therapy plays a dominant role in the treatment of HCC. However, the majority of patients lost their opportunities for surgical treatment when diagnosis was confirmed. Moreover, only 15% of patients may benefit from surgical excision.

In clinical practice, the type of treatment for HCC is largely dependent on how advanced the tumors have developed. Thus, tumor staging is a crucial basis for the selection of surgical and non-surgical therapeutic interventions and has a significant impact on therapeutic outcomes. Many different staging systems have been developed, including the American Joint Committee on Cancer Tumor Node Metastasis staging system (Table 1), Okuda staging system (Table 2)[4], Cancer of the Liver Italian Program Scoring System (Table 3)[5,6], Barcelona Clinic Liver Cancer (BCLC) System (Table 4)[7,8], Chinese University Prognostic Index (Table 5)[9], Japan Integrated Staging Score, and Groupe d’ Etude et de Traitement du Carcinoma Heatocellulaire. However, each of these systems have their advantages and disadvantages, and no worldwide consensus as to which is the more preferred prognostic staging system for HCC has been established.
Regardless of which staging system is used in clinical practice, non-surgical approaches have shown great promise in the management of primary hepatic carcinoma. Among all non-surgical approaches, percutaneous ethanol injection (PEI), percutaneous microwave coagulation therapy (PMCT), and percutaneous radiofrequency ablation (RFA) have become the three most widely used techniques for the treatment of HCC less than 5 cm in diameter and/or having a tumor number less than 3. In this review article, we aim to summarize the recent advances in non-surgical therapeutic approaches for HCC.

ABLATION THERAPY

Ablation therapy is considered the best treatment choice for patients with early but unresectable liver cancer[10]. Most commonly used ablation therapies include PEI, RFA, microwave coagulation therapy (MCT), high intensity focused ultrasound (HIFU), interstitial laser photo-coagulation, and freezing treatment.

PEI 

In this procedure, 95% alcohol is slowly injected into the tumor mass via a puncture needle previously inserted under the guidance of ultrasound. The high concentration of ethanol infiltrates the tumor tissue where it dehydrates the tumor cells and causes protein degradation and coagulative necrosis of the tumor and surrounding tissues. This procedure is simple, convenient, and less costly. PEI is an effective treatment for small HCC. The efficacy of PEI for HCC tumors smaller than 3 cm in diameter is significantly better than for those larger than 5 cm in diameter. It has been reported that in HCC patients whose tumor mass was less than 3 cm, a complete response rate of 70%-80% and a 5-year survival of 40%-60% have been achieved[11].

The therapeutic efficacy of PEI for HCC has been adversely linked to tumor size, Child-Pugh score, BCLC staging, and serum alpha fetoprotein levels[12]. PEI is strongly recommended to HCC patients in whom the tumors are located near major bile ducts, gallbladder, and diaphragm, or in whom the tumor size is < 1.5 cm in diameter[13].

The biggest drawback of PEI is the high recurrence rate, usually around the tumor margin[14]. Multiple injections and large amounts of alcohol are sometimes required to achieve a better therapeutic effect, but this may cause cumulative damage and even cirrhosis in hepatic parenchyma.

Rfa
RFA is a minimally invasive treatment for solid tumors such as HCC. In RFA, the heat generated by high frequency alternating current (in the range of 350-500 kHz) is transduced into the tumor tissues through an electrode probe. The transduced heat will then cause necrosis and scarring in the tumor tissues. RFA is usually conducted in the outpatient setting, using either local anesthetics or conscious sedation anesthesia. Insertion of radiofrequency probes is usually done through percutaneous, laparoscopic, or open intraoperative ultrasound guidance.

RFA is commonly indicated for: (1) small HCC patients unsuitable for resection; (2) a single tumor with a maximum diameter ≤ 5 cm or multiple but fewer than 3 tumors with a maximum diameter ≤ 3 cm; (3) HCC patients with no lymphovascular invasion or neighboring organ invasion; and (4) patients with Child-Pugh Class A or B liver function[15]. In a report involving 88 cases of small HCC treated with RFA[16], the 3-year local recurrence rate was 4.8%, 3- and 5-year survival rates were 83.0% and 70.0%, respectively, and the 3- and 5-year disease-free survival rates were 34.0% and 24.0%, respectively.

The major disadvantages of RFA include: (1) dissipation of RF heat through nearby major blood vessels, thereby potentially reducing the curative effect and damaging adjacent organs; and (2) in large tumors, the rate of necrosis is low. The following are independent risk factors of recurrence after RFA treatment: (1) tumor diameter is > 3 cm; (2) tumor is located near the intrahepatic vasculature; (3) subcapsular tumors; and (4) PT extends over 3 s. The effect of RFA can be improved if these risk factors are taken into account in clinical practice[17].

Ultrasound-guided RFA is a relatively safe, well-tolerated, and versatile treatment option that offers excellent local control of primary and metastatic liver tumors. The appropriate use of percutaneous, laparoscopic, and open surgical RFA is beneficial in the management of patients with liver tumors in a variety of situations[18]. Randomized controlled trials have shown that RFA offers a higher complete response at fewer treatment sessions and a better survival compared to ethanol injection[11].

PMCT

MCT is a relatively new type of ablative approach for the treatment of liver cancer. MCT can efficiently induce coagulative necrosis in tumor tissues, and tumors with unfavorable location or those larger than 3 cm in diameter are also suitable for MCT without further risk of local tumor recurrence[19,20].

In a recent study, a novel 915 MHz system was used to treat 47 patients with 80 tumor nodules (average tumor size 2.6 ± 0.9 cm) in 51 treatment sessions[20]. The treatment was delivered laparoscopically in 20 cases and percutaneously in 31 cases. High-risk conditions (defined as unfavorable tumor location such as those invisible by native transabdominal ultrasound, superficial tumors, or risk of heat sink phenomena) were found in 28 cases (53%). Local recurrence rate was 17% on a per-patient basis and 12% on a per-tumor basis (n = 9). One patient died of uncontrollable upper gastrointestinal bleeding during the postoperative hospital stay. No MCT-associated complications occurred. Median follow-up period was 20 mo.

By univariate logistic Cox regression, it was revealed that tumor size, procedure access, and high-risk location were significant prognostic factors for local tumor recurrence. However, by multivariate reiteration, only chosen access to MCT and tumor size was significantly correlated with local recurrence.

The commonly encountered complications of MCT include skin burns, liver capsule bleeding, and severe pain. In cases where the tumor size is > 5 cm in diameter, cancer cells may become thermoresistant and active proliferation may occur, thereby favoring tumor metastasis and recurrence. Nevertheless, MCT may be superior to other therapeutic approaches for HCC.

HIFU

HIFU is a highly precise procedure that applies high-intensity focused ultrasound energy to locally heat and destroy diseased or damaged tissue through ablation. Thus, HIFU is a hyperthermia therapy, a class of clinical therapies that use temperature to treat diseases. This minimally invasive therapeutic procedure directs acoustic energy into the disease tissues[21]. Although the application of HIFU technology in the management of patients with hepatocellular carcinoma is still in its early stages, several studies concerning HIFU treatment of liver tumors have been reported. In one published study[22], 39 patients with cirrhosis Child A or B and unresectable HCC adjacent to major hepatic veins were treated with HIFU. These patient/tumor characteristics would be ineligible for other ablation treatments such as RFA or PEI. Following one session of HIFU treatment, more than 50% of the patients developed complete tumor necrosis, indicating that HIFU can achieve complete tumor necrosis even when the lesion is located adjacent to major hepatic blood vessels. No major complications were observed and the overall survival rates at 1, 3, and 5 years were 75.8%, 49.8% and 31.8 %, respectively. In a similar study[23], Orsi et al[23] showed that in six HCC patients whose tumors were located in difficult locations (i.e., adjacent to a main hepatic blood vessel, heart, bowel, stomach, gall bladder, or bile ducts), treatment with HIFU achieved complete response in all patients without any complications.

Targeted cryoablation therapy

Helium cryoablation is a minimally-invasive freezing technique used to treat solid tumors through extremely low temperature. Within a few seconds, the tip temperature of the therapeutic device can drop to -140 ℃, and then quickly rise to 20-45 ℃. The unique freeze-thaw cycles could more completely destroy the tumor tissues, regulate the presentation of tumor antigens, and activate the body’s anti-tumor immune response. Cryoablation kills tumor cells and induces necrosis in tumor tissues primarily through two mechanisms, namely cellular damage and vascular injury[24]. Cell damage occurs immediately in the freeze-thaw process, whereas vascular injury is the result of blood stagnation and further microcirculation failure.

The therapeutic effect of cryoablation on target tissue could be influenced by many factors, including freezing temperature, freezing rate, thawing rate, and the frequency that the freeze-thaw cycle is applied. Cryogenic treatment not only effectively kills all tumor cells in the frozen region, but also maximally preserves the normal liver tissues. Based on a long-term follow-up study, cryosurgery could achieve a survival rate comparable to that of liver resection, in addition to reducing overall mortality and improving quality of life[25].

TRANSCATHETER ARTERIAL CHEMOEMBOLIZATION

Normal liver has a dual blood supply system: 25%-30% of said blood supply comes from the hepatic artery and 70%-75% from portal vein system. In the case of HCC, 90%-99% of the tumor blood supply comes from the hepatic artery, whereas only a small portion of the tumor tissue is nourished by the portal vein. Transcatheter arterial chemoembolization (TACE) causes tumor necrosis by blocking the tumor blood supply with the emulsion of chemotherapy drugs and lipiodol while exerting minimal impact on the normal liver. TACE is the first choice for unresectable advanced liver cancer, and is one of the preferred therapies for small HCC.

Major indications of TACE include: (1) HCC patients with good liver function reserve but incapable of having their tumors radically resected; (2) no thrombosis in the portal vein trunk; (3) tumor occupies less than 70% of the whole liver; (4) de-bulking the size of huge liver cancer for later resection; (5) palliative control of pain, bleeding, and arteriovenous fistula caused by the tumor; and (6) as a preventive therapy after tumor resection[26]. In a study involving 8510 cases of unresectable HCC, the median survival time following TACE treatment was approximately 34 mo, and 1-, 3-, 5-, and 7-year survival rates were 82%, 47%, 26%, and 16%, respectively[27]. In patients with portal vein thrombosis, the average survival time can still be extended by appropriate TACE therapy[28,29]. Overall, TACE shows satisfactory results on small HCC (< 5 cm in diameter)[30].

Incomplete necrosis of tumor tissues is the major drawback of TACE. Therefore, multiple treatments are needed. Pathological examination of surgical specimens after TACE showed live cancer cells around most tumors. This is mainly due to drug resistance of tumor cells, incomplete tumor embolization, and re-established collateral blood supply.

According to 2013 NCCN guidelines on HCC, all tumors, irrespective of location, may be amenable to arterially-directed therapies, provided that the arterial blood supply to the tumor may be isolated without excessive non-target treatment. Arterially-directed therapies include transarterial blood embolization (TAE), chemoembolization (TACE plus drug-eluting beads), and radioembolization with Yttrium-90 microspheres. All arterially-directed therapies are relatively contraindicated in patients with bilirubin > 3 mg/dL unless segmental injections can be performed. Radioembolization with Yttrium-90 microspheres has an increased risk of radiation-induced liver disease in patients with bilirubin over 2 mg/dL.

Arterially-directed therapies are relatively contraindicated in patients with main portal vein thrombosis and patients with liver function classified as Child-Pugh Class C. In HCC patients, if there is evidence of a residual/recurrent tumor not amenable to other local therapies, and provided that the patients have adequate liver function or their bilirubin return to baseline level, sorafenib may be an appropriate choice following arterially-directed therapies. The safety and efficacy of using sorafenib concomitantly with arterially-directed therapies and/or ablation is being investigated in ongoing clinical trials. Arterially-directed or systemic therapy should be considered in patients with unresectable/inoperable lesions > 5 cm[31-33].

RADIOTHERAPY

It was previously believed that liver cancer is generally insensitive to radiotherapy, while liver tissue is sensitive to radiation; therefore, when used to treat liver tumors derived from chronic viral hepatitis, radiotherapy may cause radiation-induced liver injury.

Studies over the past few years have shown that radiation therapy may have potential therapeutic benefits in patients with advanced HCC. It has been verified that HCC is almost equally sensitive to radiation therapy as poorly-differentiated nasopharyngeal squamous cell carcinoma[34]. Some recently developed stereotactic radiotherapy techniques (including gamma knife, X knife, three-dimensional conformal radiotherapy (3DCRT), and intensity modulated radiation therapy) may improve irradiation capacity and minimize X-ray damage to normal liver tissue. Image guided radiotherapy techniques shows even more enhanced therapeutic effects, as this technique takes into account the displacement error caused by the breathing movement of the target organ and uses the concept of 4D radiation therapy.

In a study of 70 cases of primary liver cancer treated with 3DCRT, 54.3% of cases had a reduction in their primary tumor lesions, 39% had portal vein tumor thrombus cleared or shrunk, and the median survival period was extended to 11.2 mo[35]. Radiation therapy can also be applied to the palliative treatment of large HCC and very late HCC, either alone or in combination with other treatment modalities[36,37]. For the palliative therapy for larger or metastatic tumors, radiotherapy can help relieve major symptoms such as pain. For HCC complicated with local (e.g., hepatic hila) or distant lymph node metastasis, radiotherapy can be applied to palliatively treat the tumor thrombus of the portal vein and inferior vena cava, as well as the lymph node and distant metastasis, provided that the primary tumors are well under control[38-40]. However, the cirrhotic liver may have a reduced tolerance to radiation therapy. Thus, the correct safe dosage and partition of radiation have not yet been standardized. At present, in order to improve efficacy and reduce adverse reactions, radiation is usually given in a small and extended course, with the presumption that the accumulated total dose is therapeutically sufficient.

Monoclonal antibodies carrying radioactive material have been shown to achieve some therapeutic effect. For example, intraoperative injection of Yttrium-spherical particles via the hepatic artery has been shown to shrink the tumor, relieve symptoms, and prolong patient survival, and in a minority of patients tumor resection was possible after the therapy[41,42].

CHEMOTHERAPY

Liver cancer is a chemoresistant tumor, but the underlying molecular mechanisms are unclear. Altered biological characteristics of the cancer cells and the perturbed pharmacokinetic properties of the liver, as well as the inherent resistant nature of the cancer cells, may all play a role.

p53 is an important tumor suppressor gene and is a critical regulator for chemotherapeutic drug-induced apoptosis. Inactivation of the p53 pathway has been causally linked to primary drug resistance of the cancer cells[43]. p53 mutation occurs frequently in liver cancer. Hepatitis B virus (HBV) infection and chemical drugs have been shown to induce p53 mutation. Over-expression of DNA topoisomerase Ⅱ alpha in HCC is likely responsible for the observed resistance of liver cancer cells to Adriamycin[44].

Reduced number of functional liver cells, impaired liver microcirculation, and compromised detoxifying capacity of the liver (e.g., due to reduced activity of CYP450 system) all contribute to the poor absorption, distribution, and bioavailability of conventional chemotherapeutic drugs. As a result, it can be difficult for chemotherapeutic drugs to achieve the therapeutically relevant level, the diseased liver may have an increased susceptibility to developing liver dysfunction, and patients are vulnerable to developing complications such as infection, jaundice, ascites, and gastrointestinal bleeding. The innate resistance of cancer cells, particularly cancer stem cells, may be related to the increased expression of drug efflux genes such as the multidrug resistance gene[45].

So far, there is no convincing evidence that chemotherapy can improve overall survival of patients with advanced HCC[46]. For example, single agent doxorubicin may be effective in 10%-15% of cases, but it does not improve overall survival, and serious adverse reactions such as neutropenia are a hurdle for more aggressive treatment[47]. Other chemotherapeutic drugs such as cisplatin, etoposide, epirubicin, 5-FU, gemcitabine, irinotecan, and liposomal doxorubicin also showed no significant effect in addition to having adverse effects can be severe[48-50]. Combinatorial chemotherapies have also failed to improve overall survival in HCC patients[51,52].

BIOTHERAPY

Immunotherapy 

In recent years, tremendous progress has been made in immunotherapy for HCC. Interferon is the cornerstone of treatment for viral hepatitis, but its application in the management of advanced HCC is still controversial. A high dose of interferon (2.5 × 107-50 × 107 IU/m2, 3 times per week) has been found to improve overall survival of HCC patients in 30% of cases[53]. The main drawback of interferon treatment is its adverse reactions, but these can be minimized when interferon is used at a lower dose (3 × 106 IU/m2, 3 times per week). A combination of monoclonal antibody and single chain antibody variable region gene (scFv) derived from tumor tissues has shown some anti-tumor effect[54]. Likewise, lymphoid immune therapy could improve the survival of patients with primary liver cancer[55,56].

Targeted molecular therapy

With the enhanced understanding of the molecular mechanisms governing the development of HCC and treatment resistance, many molecular drugs have been developed. These agents may target one or more key signaling pathways that are important for cancer development and progression, such as cell proliferation, apoptosis, and angiogenesis[57]. Of most relevance to clinical practice is the multi-kinase angiogenesis inhibitor sorafenib, a FDA approved agent for the treatment of advanced HCC that has shown promising results[58,59]. However, large clinical trials have revealed that less than 50% of patients respond to sorafenib treatment, and in said responders this agent only increases mean patient survival by 4.2-6.5 mo and the long-term response is lacking[59]. More importantly, rapid resistance will develop after the termination of drug administration[60,61]. Expansion of liver cancer stem cells in the hypoxic environment may be partially responsible for sorafenib resistance in clinical practice, while tumor aggressiveness and patient survival were correlated with the proportion of cancer stem cells[62].

Other molecular agents such as bevacizumab (monoclonal antibody against vascular endothelial growth factor), erlotinib, and cetuximab (epidermal growth factor receptor blocking agents) have all been tested in various stages of clinical trials, but their therapeutic effects remain to be further determined[63-65].

HORMONAL THERAPIES

Sex steroid hormones can interact with growth receptors and promote the growth of cancer cells. As such, hormonal therapy has been explored as a potential treatment option for many types of solid tumors such as breast, endometrial, and prostate cancers. In HCC, sex hormone receptors such as estrogen receptor, progesterone receptor, and androgen receptor are all expressed[66]. The liver is sensitive to sex hormone stimulation, which may play an important role in the development of liver cancer[67]. Consequently, hormone receptor blockers have been attempted in the treatment of advanced HCC. Unfortunately, prospective randomized controlled trials have failed to demonstrate an improved overall survival in patients with advanced HCC who were treated with hormone receptor blockers[68]. Meta-analysis of the published data on the use of hormonal therapy also failed to demonstrate a survival advantage for patients with advanced HCC[69]. Thus, there is a lack of sufficient evidence to prove the therapeutic advantage of hormonal therapy for liver cancer.

COMBINED MODALITY THERAPIES

Since single agent treatments only have limited therapeutic benefits, it is reasonable to assume that a combination of more than one treatment option may produce better therapeutic outcomes. However, no standard combinatorial protocols are available. It is generally believed that combinatorial treatment for liver cancer should be individualized[10].

CONCLUSION
Although a definite non-surgical therapy for HCC is not available, many treatment modalities have been developed. Which therapeutic approach is most appropriate to a given patient is dependent on several factors, in particular tumor staging, patient age, co-morbidities, and availability of treatment modalities. The reasonable selection of available treatment options is key to improving therapeutic outcome and patient survival.
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Table 1  American Joint Committee on Cancer Tumor Node Metastasis staging system


Stage�
Tumor�
Node�
Metastasis�
�
Stage Ⅰ�
T1: Solitary tumor without vascular invasion�
N0: No regional lymph �
M0: No distant metastasis�
�
Stage Ⅱ�
T2: Solitary tumor with vascular invasion or multiple tumors, size < 5 cm�
Node metastasis�
�
�
StageⅢA�
T3: Multiple tumors with size > 5 cm or tumor involving a major branch of the portal or hepatic vein(s)�
�
�
�
Stage ⅢB�
T4: Tumor that invades adjacent organs other than the gallbladder or perforates visceral peritoneum�
�
�
�
Stage ⅢC�
Any T�
N1: Regional lymph node metastasis�
�
�
Stage Ⅳ�
Any T�
Any N�
M1: Distant metastasis�
�






Table 2  Okuda staging system1


Criteria�
Positive�
Negative�
�
Tumor size2�
> 50%�
< 50%�
�
Ascites�
Clinically detectable�
Clinically absent�
�
Albumin�
< 3 mg/dL�
> 3 mg/dL�
�
Bilirubin�
> 3 mg/dL�
< 3 mg/dL�
�
1Stage 1: No positive criteria; Stage 2: 1-2 positive criteria; Stage 3: 3-4 positive criteria; 2Measured from the largest cross-sectional area of tumor to the largest cross-sectional area of the liver.





Table 3  Cancer of the Liver Italian Program staging system


Criteria�
Points�
�
Child-Pugh stage�
�
�
   A�
0�
�
   B�
1�
�
   C�
2�
�
Tumor morphology�
�
�
   Uni-nodular and extension ≤ 50%�
0�
�
   Multinodular and extension ≤ 50%�
1�
�
   Massive or extension > 50%�
2�
�
   Alpha-fetoprotein level�
�
�
      < 400 ng/mL�
0�
�
      ≥ 400 ng/mL�
1�
�
   Portal vein thrombosis�
�
�
      No�
0�
�
      Yes�
1�
�






Table 4  Barcelona Clinic Liver Cancer staging system


Stage�
PST1�
Tumor stage2/cancer symptoms�
Hepatic function �
Recommended treatment�
�
0 (very early)�
0�
Single nodule < 2 cm�
Child-Pugh A; normal portal pressure; normal bilirubin�
Resection�
�
A (early)�
0�
Single nodule < 5 cmUp to 3 nodules, < 3 cm each�
Child-Pugh A; elevated portal pressure and/or elevated bilirubin�
Liver transplantations or PEI/RFA3,4�
�
B (intermediate)�
0�
Large, multinodular; no cancer symptoms�
Child-Pugh A-B�
TACE�
�
C (advanced)�
1-2�
Portal invasion, extrahepatic disease, or cancer symptoms�
Child-Pugh A-B�
New anti-tumoral agents�
�
D (terminal)�
> 2�
Any of the above�
Child-Pugh C�
Symptomatic treatment�
�
1PST evaluated using the World Health Organization’s performance status scoring system (also known as the Eastern Cooperative Oncology Group System or the Zubrod system); 2N1 or M1 under American Joint Committee on Cancer's Tumor Node Metastasis staging system; 3Recommended in the absence of associated diseases; 4PEI/RF is recommended in the presence of associated diseases. PEI: Percutaneous ethanol injection; PST: Performance status; REA: Radiofrequency ablation; TACE: Transarterial chemoembolization.





Table 5  Chinese University Prognostic Index risk groups in hepatocellular carcinoma


Parameter�
Weight (CUPI score)�
�
Bilirubin (mg/mL)�
< 1.9�
 0�
1.9-2.8�
 3�
> 2.9�
4�
�
Ascites�
Present�
 3�
�
�
�
�
�
Alkaline phosphatase�
≥ l ka IU/L�
 3�
�
�
�
�
�
TNM stage�
Ⅰ and Ⅱ�
-3�
Ⅲa and Ⅲb�
-1�
Ⅳa and Ⅳb�
0�
�
AFP (ng/mL)�
≥ FP �
 2�
�
�
�
�
�
Disease symptoms on presentation�
None�
-4�
�
�
�
�
�
Adapted from Leung et al[9]. CUPI: Chinese University Prognostic Index; TNM: Tumor Node Metastasis; AFP: Alpha fetoprotein.








