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Abstract
Approximately 50%-70% of patients with hepatocellular carcinoma experience 
recurrence within five years after curative hepatic resection or ablation. As a 
result, many patients receive adjuvant therapy after curative resection or ablation 
in order to prolong recurrence-free survival. The therapy recommended by 
national guidelines can differ, and guidelines do not specify when to initiate 
adjuvant therapy or how long to continue it. These and other unanswered 
questions around adjuvant therapies make it difficult to optimize them and 
determine which may be more appropriate for a given type of patient. These 
questions need to be addressed by clinicians and researchers.
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Core Tip: Several questions need to be addressed by clinical researchers about the use of 
adjuvant therapy to prolong recurrence-free survival of patients with hepatocellular 
carcinoma following potentially curative treatment.
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INTRODUCTION
Primary or recurrent hepatocellular carcinoma (HCC) in certain patients can be treated through potentially curative 
hepatic resection or local ablation[1,2], which is typically defined as complete resection of the tumor, return of alpha 
fetoprotein levels to normal, and no sign of recurrence 4-8 wk later on contrast-enhanced computed tomography or 
magnetic resonance imaging[3]. Unfortunately, 50%-70% of patients experience intra- or extrahepatic metastases within 
five years after such procedures, and these metastases are the most frequent cause of HCC-related death[1,2]. For 
example, patients with primary HCC in the “very early” or “early” stages according to the Barcelona Clinic Liver Cancer 
staging system show 5-year recurrence rates of 40.7% after hepatectomy and 29.3% after local ablation[4], and the rate 
after hepatectomy falls to 18%-25% if the HCC is “intermediate” or “advanced”[5].

Therefore many patients are given adjuvant therapy after curative resection or ablation in order to prolong recurrence-
free survival. However, international consensus is lacking about many aspects of adjuvant therapy, including which is the 
best type for a given type of patient, when it should be performed, and how long it should last. The question has even 
been raised whether adjuvant therapy is effective at all in certain contexts. These are important questions that need to be 
addressed through well-designed research and informed discussion.

Who can benefit from adjuvant therapy?
Adjuvant therapy increases treatment costs and risks of adverse events, so it should not be administered routinely to all 
patients whose tumors have been completely removed by resection or ablation. Instead, national guidelines recommend it 
for certain types of patients. The Chinese Liver Cancer staging system[3] and the American Association for the Study of 
Liver Diseases[1] recommend it for patients with factors associated with high risk of recurrence, such as tumor size > 5 
cm, presence of > 3 tumors, micro- or macrovascular invasion, or poor tumor differentiation.

Whether these guidelines are optimal is questionable, in light of evidence identifying additional potential risk factors, 
such as the absence of a tumor capsule, tumor rupture, narrow resection margin (≤ 2 cm) and alpha fetoprotein ≥ 400 ng/
mL[1,3]. In addition, the risk factors in guidelines have been associated primarily with recurrence within 6 months after 
curative treatment, meaning that the guidelines neglect liver cirrhosis and chronic hepatitis, which have been linked 
primarily to late recurrence[6,7]. The evidence base for all these risk factors should be expanded to the point that they can 
be taken into account in future versions of guidelines. Another question that should be addressed is whether adjuvant 
therapy is effective for all etiologies of HCC: For example, immune checkpoint inhibitors may offer limited benefit to 
patients with HCC linked to non-alcoholic steatohepatitis[8].

Which adjuvant therapies work best?
Based on extensive evidence from randomized controlled trials, Chinese Liver Cancer guidelines mention several 
adjuvant therapies as effective: Transarterial chemoembolization, hepatic arterial infusion chemotherapy, molecular 
targeted drugs, and adoptive immunotherapy[3]. In contrast, guidelines from South Korea[9] and the United States[1] do 
not recommend adjuvant transarterial chemoembolization or hepatic arterial infusion chemotherapy, although the South 
Korean guidelines do recommend adoptive immunotherapy based on strong evidence, while the United States guidelines 
mention immune checkpoint inhibition for the first time in the latest revision. Guidelines from the United States and 
China, but not South Korea, recommend adjuvant antiviral therapy with tenofovir or entecavir for patients with HCC 
related to chronic infection with hepatitis B virus[1,3].

The evidence base for the efficacy of some adjuvant therapies remains to be solidified. Only one randomized controlled 
trial has explored adjuvant use of the tyrosine kinase inhibitor sorafenib[10], reporting no significant benefit on 
recurrence-free or overall survival relative to placebo, and randomized trials of other molecular targeted drugs are 
ongoing. For example, an evaluation of the adjuvant combination of atezolizumab and bevacizumab has yet to reach the 
endpoint of median recurrence-free survival[11], although one study suggested that the two therapeutic antibodies may 
synergize to inhibit tumor angiogenesis, regulatory T proliferation and myeloid cell inflammation[12]. One study has 
suggested that molecular targeted drugs can potentiate adjuvant immune checkpoint blockade[11]. The current landscape 
of clinical evidence does not provide multiple, clearly effective treatments based on molecular targeted drugs, which 
makes it difficult to identify which ones may be optimal for given types of patient. Several network meta-analyses have 
examined the landscape but failed to converge on clear recommendations for clinical practice because of heterogeneity 
among patient populations and treatment protocols.

When should adjuvant therapy begin?
This is a key consideration given the inevitable side effects of adjuvant therapy, yet no major guidelines recommend a 
particular start time. Most randomized controlled trials initiate it 4-8 wk after curative resection. This question should be 
explored in clinical trials, which should consider that the optimal timing of initiation likely depends on perioperative 
complications, wound healing, residual liver function, and patient characteristics such as performance status and 
comorbidities.

How long should adjuvant therapy last?
The evidence base around immune checkpoint blockade and molecular targeted drugs does not clearly indicate minimal 
or maximal duration of adjuvant treatment. In one trial, sorafenib therapy was scheduled for 48 months, but it lasted 
closer to 12-13 months because of the lack of efficacy and high frequency of adverse events[10]. In another trial, the 
combination of atezolizumab and bevacizumab was scheduled for 12 months, and it lasted a median of 11 months[11]. 
This duration may be too long, at least for certain types of patients: Immune checkpoint inhibitor therapy for 6 months 
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Figure 1 Unanswered questions about adjuvant therapy for patients with hepatocellular carcinoma following potentially curative 
resection or local ablation. Questions appear within the pie, and evidence-based responses are written around it. AIT: Adoptive immunotherapy; HAIC: Hepatic 
arterial infusion chemotherapy; ICI: Immune checkpoint inhibitor; RFS: Recurrence-free survival; TACE: Transarterial chemoembolization; Vp1: Segmental portal vein 
invasion; Vp2: Right anterior or posterior portal vein invasion.

was sufficient to prolong recurrence-free survival in one prospective study[13], and median progression-free survival was 
shorter than 12 months among patients with unresectable HCC who were treated with immune checkpoint inhibitors 
alone or together with molecular targeted drugs[14,15].

These observations suggest that 12 months of immune checkpoint inhibition may be excessive and, in any case, that the 
duration of adjuvant therapy will need to be determined based on its mechanism(s) of action. The indications for transar-
terial therapy, molecular targeted drugs, adoptive immunotherapy and immune checkpoint inhibition were originally 
formulated for patients with unresectable HCC, so they may not be optimal for patients whose disease is in an early, 
resectable stage and who are likely to survive long enough for late recurrence to be a concern. For example, patients with 
resectable disease who are chronically infected with hepatitis B virus should probably continue antiviral therapy for the 
long term, perhaps even the rest of their lives[16-18].

CONCLUSION
The costs and adverse effects of adjuvant therapy dictate that clinical researchers better define what therapies should be 
administered to which patients when and for how long (Figure 1), and that the best evidence be integrated into the next 
versions of consensus guidelines. This task becomes more urgent as more medical centers administer molecular targeted 
drugs and immune checkpoint inhibitors to HCC patients[19,20]. Eventually guidelines will also need to take stock of the 
growing use of neoadjuvant and “conversion” therapies, which promise to make potentially curative treatment accessible 
to patients with traditionally unresectable HCC.
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