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            Key Points

                	
                  The global incidence of liver cancer is increasing, with reports indicating that disease-specific mortality has doubled in the past 20 years

                
	
                  Curative treatments that include resection, transplantation or ablation are applicable to less than 30% of newly diagnosed patients with this disease

                
	
                  Patients with advanced-stage disease are candidates for treatment with sorafenib, a molecular targeted therapy with inhibitory activity against BRAF, VEGFRs and PDGFRs

                
	
                  Genomic-profiling studies have enabled the classification of hepatocellular carcinoma based on common molecular traits, with mutations in the TERT promoter, CTNNB1 and TP53 as the most frequent alterations

                
	
                  Up to seven randomized phase III trials testing new molecular therapies in first-line and/or second-line settings have failed to improve upon the outcomes achieved with sorafenib

                
	
                  Progressive implementation of proof-of-concept and enrichment trials might improve results in clinical trials designed to test molecular targeted agents

                


              

Abstract
Mortality owing to liver cancer has increased in the past 20 years, and the latest estimates indicate that the global health burden of this disease will continue to grow. Most patients with hepatocellular carcinoma (HCC) are still diagnosed at intermediate or advanced disease stages, where curative approaches are often not feasible. Among the treatment options available, the molecular targeted agent sorafenib is able to significantly increase overall survival in these patients. Thereafter, up to seven large, randomized phase III clinical trials investigating other molecular therapies in the first-line and second-line settings have failed to improve on the results observed with this agent. Potential reasons for this include intertumour heterogeneity, issues with trial design and a lack of predictive biomarkers of response. During the past 5 years, substantial advances in our knowledge of the human genome have provided a comprehensive picture of commonly mutated genes in patients with HCC. This knowledge has not yet influenced clinical decision-making or current clinical practice guidelines. In this Review the authors summarize the molecular concepts of progression, discuss the potential reasons for clinical trial failure and propose new concepts of drug development, which might lead to clinical implementation of emerging targeted agents.
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                    Figure 1: Mortality trends of patients with different malignancies in the USA between 1990â€“2009.3[image: ]


Figure 2: Schematic representation of molecular classification of patients with HCC using gene signatures.[image: ]


Figure 3: Molecular therapies acting on immune checkpoints and the microenvironment.[image: ]


Figure 4: Molecular targeted therapies for HCC and their target signalling pathways.[image: ]
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