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Entecavir (ETV) and tenofovir disoproxil fumarate (TDF) 
are currently the first-line oral antiviral agents for patients 
with chronic hepatitis B (CHB). They have high potency on 
viral suppression, a high genetic barrier to drug resistance 
mutations (1), and a good safety profile in long-term use 
(2-5). Thus, long-term therapy with ETV/TDF provides 
maintained viral suppression in CHB patients, improves 
liver histology, prevents fibrosis progression, liver-related 
complications and mortality (3,4,6,7). Despite a better 
clinical course, the risk of hepatocellular carcinoma 
(HCC) persists in CHB patients undergoing a long-term 
treatment (8,9). Currently, little data with large sample size 
and long follow-up duration are available on assessing the 
change in HCC incidence following long-term treatment 
and the corresponding risk factors on subsequent HCC 
development. The million-dollar question would be—if 
HCC can be eliminated one day if a CHB patient has been 
taking ETV/TDF for long enough.

In a recent publication, Papatheodoridis et al. evaluated 
the HCC incidence and the risk factors associated with 
HCC development after the first 5 years of ETV/TDF 
therapy in Caucasians CHB patients, and compared the 
HCC incidence during and after the first 5 years of 
therapy (10). They performed a multicenter prospective 
cohort study on 1,951 Caucasians CHB adults with at least 
one year of ETV and/or TDF treatment, which showed 
an annual incidence rate of HCC of 1.22% within the first 
5 years and 0.73% after the first 5 years of therapy. This is 
probably the first prospective cohort study with respectably 
large sample size and long follow-up duration for evaluation 

of the change of annual incidence rate of HCC in the long 
run, and the risk factors of HCC beyond year 5 of ETV/
TDF treatment in Caucasians CHB patients. The study 
also examined the effect of parameters at baseline and after 
5 years of treatment separately on the risk of subsequent 
HCC development, which provided useful information 
on the change in risk factors of HCC under virological 
remission in long-term antiviral therapy. 

Liver cirrhosis has long been demonstrated as a major 
risk factor of HCC. This is reflected in the findings by the 
consistently higher risk of HCC in patients with lower 
platelet counts at baseline and after year 5, as well as a 
liver stiffness ≥12 kPa at year 5 after adjustment of age. An 
increased HCC risk was also observed in baseline cirrhotic 
patients with persistently lower platelet counts at year 5. 
Moreover, Papatheodoridis et al. showed that the annual 
HCC incidence rate of CHB patients with compensated 
cirrhosis at baseline decreased substantially from 3.22% 
to 1.57% after long-term ETV/TDF therapy, whereas 
remained comparable among non-cirrhotic patients 
(0.49% vs. 0.47%). This may imply regression of cirrhosis 
in patients under long-term antiviral treatment. Previous 
studies have shown that antiviral treatment may contribute 
to the regression of fibrosis and cirrhosis over time (11,12). 
This also echoes with the findings that the risk of HCC 
tended to be lower in patients with baseline cirrhosis who 
had liver stiffness <12 kPa at year 5. Since liver fibrosis takes 
years to decades to form and also years to regress (13), this 
study provides useful information on the effect of change in 
liver fibrosis in the long run. 
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Liver stiffness measurement has been shown to be an 
important parameter to assess liver fibrosis and predict 
prognosis (14). Liver stiffness measurement by transient 
elastography has been widely validated as a non-invasive 
method for the assessment of liver fibrosis. Different 
algorithms combining liver stiffness and serum markers 
have also been proposed to improve the diagnostic accuracy 
of transient elastography on diagnosing advanced fibrosis 
(15,16). The findings of this study by Papatheodoridis 
et al. further supported the incorporation of longitudinal 
assessment of liver stiffness in CHB patients under long-
term antiviral treatment, as reflected by the elevated risk of 
HCC in patients with liver stiffness ≥12 kPa at year 5.

An important clinical question is whether HCC 
surveillance is necessary after long-term treatment of potent 
antiviral therapy. The investigators assessed the risk of HCC 
development by several frequently used HCC risk scores. 
Their findings showed that patients with low PAGE-B, 
CU-HCC or GAG-HCC scores at year 5 were of minimal 
risk of subsequent HCC development (17-19). This 
might suggest that those patients may not require HCC 
surveillance if they do not have cirrhosis. Nonetheless, 
despite validation on frequently used HCC risk scores in 
ETV-treated cohort (8), none of those scores demonstrated 
good prediction accuracy and genuine clinical utility for 
the development of HCC in 5 to 10 years of ETV/TDF 
therapy, which was reflected by their corresponding modest 
c-indexes. As most of the ETV/TDF-treated patients would 
have to be on treatment for years or even decades, if not 
life-long, adjustment on HCC risk scores to account for the 
on-treatment response of liver fibrosis and modified natural 
history of HBV infection under long-term ETV/TDF 
treatment deserves further investigation to identify patients 
in high risk of HCC development in the long run (20).

In conclusion, the study by Papatheodoridis et al. 
provides valuable data on the reduced risk of HCC under 
long-term potent treatment of ETV/TDF beyond 5 years 
of treatment, and the corresponding factors associated 
with the reduced yet non-negligible risk of HCC. Future 
study should be directed towards the adjustment of HCC 
risk scores under long-term antiviral treatment for better 
indication on HCC surveillance. Hopefully one day we 
would be able to tell our CHB patients the time that their 
HCC risk has been eliminated, finally. 
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