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ABSTRACT
Background: 
Hepatocellular carcinoma (HCC) is the third common cause of cancer-related death in the world. Although the 5-year survival rate of individuals diagnosed in the early stage exceeded 50% after curative resection, these patients still had a high recurrence rate of approximately 60% after curative resection. Hence, identifying biomarkers for HCC recurrence and overall survival (OS) could help to promote the clinical prognosis in HCC patients undergoing hepatectomy.
Axl, a member of the Tyro3, Mer, and Axl family of tyrosine kinase receptors, regulates some aspects of cancer biology. Recently, Reichl et al. reported that high serum soluble Axl levels are correlated with vascular involvement and lymph node metastasis, and serum soluble Axl is a potential marker in the early diagnosis of HCC and the early prediction of HCC recurrence. Moreover, several studies showed that Axl may be a negative predictor for HCC patients, and high Axl expression was positively associated with differentiation, lymph node metastasis, higher recurrence, and lower survival in HCC patients. Furthermore, Axl expression is associated with increased tumor invasion and predicts a worse prognosis for HCC patients undergoing resection. Our previous studies showed that high LC3 expression in the liver and tumor microenvironments is strongly correlated with higher OS and lower HCC recurrence. However, the role of OS and HCC recurrence between Axl and the autophagy-related marker LC3 has never been discussed in the literature. 
Aims: We will investigate the impact of Axl and LC3 expression on tumor recurrence and OS in HCC patients who underwent curative resection in the large-scale cohort. 
Methods: We retrospectively included 535 HCC patients undergoing hepatectomy from 2010 to 2014. Axl and the autophagy-related marker LC3 were immunohistochemically assessed in tumors.
Results: Axl expression was significantly associated with advanced clinicopathological features, including cirrhosis, microvascular invasion, macrovascular invasion, tumor size, BCLC stage, recurrence, and mortality. HCC recurrence occurred in 245 patients, and 219 patients had mortality. The 5-year cumulative incidence of HCC recurrence and OS after HCC resection were 53.3% and 58.8%, respectively. In Cox proportional analyses, patients with high Axl expression and high LC3 expression were significantly associated with HCC recurrence (hazard ratio [HR]: 3.85; 95% confidence interval [CI]: 2.95-5.02; p<0.001, and HR: 0.38; 95% CI: 0.26-0.55; p<0.001, respectively). In addition, HCC recurrence (HR: 2.87; 95% CI: 2.01-4.01, p<0.0001), microvascular invasion (HR: 1.85; 95% CI: 1.08-3.19, p=0.026), hepatitis B virus-related HCC (HR: 1.77; 95% CI: 1. 21-2.56, p=0.003), high Axl expression (HR: 1.66; 95% CI: 1.41-1.97, p<0.0001), antiviral therapy (HR: 0.54; CI: 0.38-0.76, p<0.001) and LC3 expression (HR: 0.41; 95% CI: 0.28-0.58, p<0.001) were significantly associated with mortality. Next, patients with a combination of high Axl and low LC3 expression had the highest risk of HCC recurrence (HR: 6.53; 95% CI: 4.11-10.4, p<0.001) and mortality (HR: 6.66; 95% CI: 4.07-10.9, p<0.001). In patients with high Axl, low LC3, and combined high Axl and low LC3 expression, the 5-year cumulative incidence of HCC recurrence and OS was 77.9%, 73.3%, and 90.0% and 28.8%, 26.7%, and 16.8%, respectively.
Conclusion: High Axl expression in tumors is associated with aggressive tumor behavior and worse clinical outcomes. Furthermore, the combination of high Axl and low LC3 expression significantly predicts poorer prognosis in HCC patients who underwent hepatectomy.
KEYWORDS
Hepatocellular carcinoma; Axl; Autophagy LC3; Predictors; Recurrence, Overall survival.


1

1

