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Due to the prevelence of hepatitis B virus (HBV) and hepatitis C virus (HCV), occurrence of hepatocellular
carcinoma (HCC) is increasing in many countries/regions, including China[1]. HBV and HCV infections,
alcohol consumption, non-alcoholic steatohepatitis cirrhosis, or obesity pandemic are risk factors of HCC
development. A recent survey study found about 70% patients with HCC are diagnosed as intermediate or
advanced disease because of the lack of significant syndrome in their early stage[2]. Main treatments of HCC
include hepatectomy, liver transplantation, ablation (radiofrequency, microwave, cryoablation), transarterial
chemoembolization, radiotherapy, chemotherapy, target therapy, and so on. Among these treatments, only
hepatectomy, liver transplantation, and ablation are curative treatments, with a 70% 5-year overall survival
(OS) for early stage HCC. Hepatectomy is not recommended by Western official guidelines for intermediate
and advanced stage HCC. However, Eastern official guidelines and many liver centres recommend
hepatectomy for such patients who are with preserved liver function. Tumor recurrence, which occurs in
70% within 5 years after hepatectomy, is a major cause of death after hepatectomy[3]. This recurrence can be
true recurrence relating to primary tumor (intrahepatic metastases), which occurs less than two years, or it
can be due to the development of de novo tumors relating to liver disease (such as HBV/HCV and cirrhosis),
which occurs at least two years later. Even so, none Western official guidelines recommend any effective
adjuvant therapy to prevent HCC recurrence.
Therefore, there are at least three controversies in the field of HCC treatment between literature evidence
and official guidelines. Namely:
1.
2.
3. Should postoperative HCC patients receive adjuvant treatments?
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In recent two decades, nine systems have been proposed for staging HCC from Western to Eastern,
including Cancer of the Liver Italian Program (CLIP)[4], French Score[5], Barcelona Clinic Liver Cancer
(BCLC) staging[6], the Model to Estimate Survival for HCC patients[7], China liver cancer (2017 Edition)[8], Chinese
University Prognostic Index[9], Hong Kong Liver Cancer (HKLC) system[10], Japan Integrated Staging
Score[11], and Italian Liver Cancer (ITA.LI.CA) system[8,12]. Among these stage systems, only the BCLC[6],
HKLC[10], and China liver cancer (2017 Edition)[8] staging systems propose stage-appropriate treatment
modalities. Even so, BCLC stage system is the only one endorsed by each version of the EASL[13] and
AASLD[14].
However, each stage system has its own limitations. They leave large treatment gaps. For example, not
each individual with HCC fall completely into his/her prespecified treatment modalities, and even those
within the same HKLC or BCLC stage system may differ completely because of their different liver disease
background. Many studies compared performance of different stage systems. Studies based on Western
population found the BCLC system can predict overall survival and/or disease-free survival more accurately
for Western patients with HCC than Eastern ones. However, studies based on Estern population found
HKLC or China liver cancer (2017 Edition) staging system is better than Western ones[15,16]. Therefore,
selection of stage system should be based on population characteristics.
Intermediate stage disease of BCLC system includes HCC involving asymptomatic multinodular tumors
with a maximum diameter > 3 cm or > 3 tumors without vascular invasion or extrahepatic spread. Earlier
version of the BCLC system classified large solitary HCC beyong 5 cm with an expansive growth as
intermediate disease. Namely, intermediate disease definition includes a wide range of patients according to
liver function and tumour burden, which triggered a major controversy to further stratify intermediate stage
HCC according to tumor burden and liver function[17-19]. Nowadays, guideline from European Association
for the Study of the Liver[13] and several reviews written by BCLC proponents seems trying to recalibrate
their position stating that if technically feasible patients with large solitary HCC beyond 5 cm should be
classified as BCLC stage A. Anyhow for patients with solitary HCC, hepatectomy is first-line treatment with
good long-term OS.
Western official guidelines only recommend palliative treatments for intermediate disease, but not
hepatectomy. Their recommendations did not completely reflect newest evidence by continuing to
recommend transarterial chemoembolization, particularly in comparison with hepatectomy. The efficacy
of transarterial chemoembolization is far from clear. Our systematic review involving large sample size
with large solitary or multinodular HCC found median 1-, 3-, and 5-year OS after hepatectomy were
81%, 56%, and 42%[20]. For 4,945 patients with multinodular HCC, the corresponding OS were 75%, 48%,
and 30%[21]. A recent large meta-analysis found significant OS benefits for hepatectomy over transarterial
chemoembolization in BCLC stage B patients (hazard ratio, 0.59; 95% confidence interval, 0.51-0.67; P <
0.001)[22]. Nowadays, substantial evidence supported that hepatectomy would provide better OS than other
palliative therapies, implying the possibility that some Western HCC guidelines are restricting many
populations with intermediate stage HCC to palliative treatment. But actually, these populations could
obtain more benefit from more aggressive hepatectomy.
In China, about half of HCC patients are diagnosed as HCC in an advanced stage[2]. Many studies compared
the safety and efficacy of hepatectomy to transarterial chemoembolization[3,23,24]. Patients receiving either
treatment modality showed similar safety. However, hepatectomy provided significantly longer median
survival than transarterial chemoembolization, even after using propensity score analysis. Two recent
large retrospective studies from Japan also found hepatectomy was associated with better OS for patients
with portal vein tumor thrombus (PVTT) or hepatic vein thrombus[25,26]. The first study compared OS of
2,093 HCC patients with PVTT who underwent hepatectomy and 4,381 patients who received palliative
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therapies[25]. Patients in the hepatectomy group had significantly longer median OS than those received
other treatments (2.87 years vs. 1.10 years. However, hepatectomy provided no OS benefit for those with
PVTT affected the main trunk or contralateral branch (Vp3 or 4). Our systematic review involving 4,389
HCC patients with macrovascular invasion showed that hepatectomy provided median OS of 50% at
1 year and 18% at 5 years[20]. However, median OS after sorafenib therapy was less than 1 year in presence of
PVTT[27]. Moreover, radioembolization is associated with similar median OS with sorafenib in HCC patients
with PVTT[27]. These median survival time is not much higher than that of about 5 months after the best
supportive care[13,28]. The OS benefit of palliative treatment is not obvious. Moreover, we should also consider
that these treatments are always associated with risk of adverse events and high costs[29].
These findings argue for expanding the Western officical liver guidelines[13,14] to recognize hepatectomy
as a therapeutic option for selected HCC patients with intermediate or advanced disease with good liver
function (mainly Child-Pugh A). It may be true that some situations could decrease the efficacy and/or
safety of hepatectomy. For instance, hepatectomy may be less effective and associated with more morbidity
in HCC patients with multinodular tumors due to the possibility of microvascular invasion and liver/lung
metastasis. In addition, liver cirrhosis and hepatitis activity may increase the risk of mortality, perioperative
morbidity, and long-term tumor recurrence. However, continuous improvements in perioperative care and
surgical technique support expanding the indications of hepatectomy. Surgeons and oncologists should not
shy away from hepatectomy selection when it is feasible. At the same time, doctors should be fully conscious
of the fact that the procedure is technically demanding[30]. This highlights the need to expand indications for
hepatectomy.
But in fact, expanding indications of hepatectomy will translate into higher rate of tumor recurrence.
Therefore, effective adjuvant therapy to prevent the recurrence of HCC is important to improve patients’
long-term OS after hepatectomy. In recent decades, lots of studies have explored such therapies to prevent
the recurrence of HCC, but until now, none has been officially recommended[13,14].
Nowadays, many types of postoperative therapies to prevent HCC recurrence were reported, such as
transarterial chemoembolization, nucleos(t)ide analogues (NAs), interferon-α, adoptive immunotherapy,
vitamin K2 analog, autologous tumor vaccination, sorafenib, capecitabine, and so on. Meta-analysis found a
significant improvement in recurrence-free survival and OS when adjuvant transarterial chemoembolization
is used for patients with high risk of early-phase recurrence, such as large tumor, vascular invasion, and
multinodular tumors[31]. The other postoperative therapies with positive efficacy is NAs for patients with
HBV-related HCC[32,33], interferon-α for patients with HCV-infected HCC[34]. All these three therapies are
with acceptable safety. However, the safety and efficacy of the following adjuvant therapies have not been
definitively established, and need further clinical investigation: interferon-β for patients with HCV-related
HCC; interferon-α for patients with HBV-related HCC; vitamin K2 analog, autologous tumor vaccination,
adoptive immunotherapy, heparanase inhibitor PI-88, iodine-131-labeled lipiodol, or capecitabine for
patients with HCC[35,36]. In contrast, the following adjuvant therapies are not recommended for clinical use:
tamoxifen, sorafenib, intravenous chemotherapy and systemic chemotherapy, octreotide, and branchedchain amino acid supplementation[37-39]. Though most of these reports can create a base for clinical use and
further studies, their findings should be interpreted with caution due to their clinical heterogeneity among
the trials (patients, liver disease, drugs, dosages, treatment duration, etc.) and their small sample size.
Early- and late-phase recurrence of HCC are associated with different risk factors, and patients will have
different prognoses. Macrovascular invasion, tumor rupture, multinodular tumors, large tumor size, absence
of a tumor capsule, poorly differentiated tumor, and narrow resection margin are associated with earlyphase recurrence. Liver cirrhosis, which is the risk factor of liver carcinogenesis, is associated with late-phase
tumor recurrence. Moreover, HBV infection may contribute to both early- and late-phase recurrence. In
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China, nearly 90% patients with HCC are infected with HBV. In addition, many of them have liver cirrhosis,
show microvascular invasion or micrometastases before hepatectomy[38]. Therefore, almost each patient
with HCC presents risk factors for early- and/or late-phase tumor recurrence. Adjuvant therapy for patients
should be take into account the risk factors that they possess. Individuals presenting several such risk factors
may benefit most from combination treatment modality dedicated to against both early- and late-phase
tumor recurrence. However, few trials have investigated the safety and efficacy of combinated therapies. This
content is urgently needed for further trials. They should think over the full profile of prognostic risk factors
in included individuals so that ensure that individuals with similar risk factors are assigned the appropriate
combination therapy.
In summary, official guidelines have been shown to be clinically useful for guiding research and treatment
of HCC[13,14]. Nevertheless, despite the sometimes substantial evidence indicating the safety and efficacy of
adjuvant therapies for specific patients, official guidelines do not recommend them as treatment options[13,14].
More and more worldwide studies suggest that (1) hepatectomy could be a suitable treatment for selected
patients with intermediate or advanced stage HCC, as long as preserved liver function is adequate; and (2)
adjuvant transarterial chemoembolization for individuals with high risk of early-phase recurrence, NAs for
individuals with HBV-related HCC, and interferon-α for individuals with HCV-infected HCC, are associated
with better OS. There is now room, rather than debating whether or not hepatectomy and adjuvant therapies
should have a room for these individuals, for focusing better on selection criteria to further enhance the
long-term benefits of hepatectomy and adjuvant therapies.
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