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Hepatocellular carcinoma (HCC) is the fifth most common 
cancer and the second most frequent cause of cancer-related 
death worldwide. Hepatitis C virus (HCV) infection is one 
of leading cause of cirrhosis, that is the strongest risk factor 
for the development of HCC in Western countries (1,2).

Until 2015, the only available treatments for HCV 
infection were interferon (IFN)-based regimens that had 
many limitations and very low rates of sustained virologic 
response (SVR) in cirrhotic patients (11%) (3). The recent 
advent of IFN-free direct acting antivirals (DAAs) has 
deeply changed the treatment of HCV infection, reaching 
rates of SVR >95% at any stage of liver disease (4).

Different studies showed that HCV eradication, induced 
by DAAs, significantly reduces, but does not eliminate, 
the risk of developing HCC (5,6) and, therefore, cirrhotic 
patients should continue HCC surveillance after SVR (1). 
However, these studies are limited by short-term follow-
up [longer mean follow-up of 2.93 years with a maximum 
observational time of 3.65 years (7)] and whether HCC risk 
falls over time remains unclear. Moreover, it is still debated 
if the risk of HCC is reduced in similar rates in patients 
treated with IFN-based compared to DAA regimens, 
because these two populations are different in many 
characteristics and not comparable.

In this scenario, Ioannou et al. published recently a 
paper showing the changing over time of HCC risk after 
HCV eradication and identifying the risk factors that 

limit the reduction of HCC risk in some patients (8). In 
this retrospective study, they identified, from Veterans 
Health Administration, the largest healthcare system 
in US, 48,135 patients (9,784 with and 38,351 without 
pre-treatment cirrhosis) all treated with HCV antivirals 
regimens from 2000 to 2015 all achieving SVR. Twenty-
nine thousand thirty-three patients were treated with 
DAAs and 19,102 with IFN-based regimens. Moreover, 
during the follow-up period, extended to the first months 
of 2019, 1,509 incident HCC were identified. They 
collected baseline data and laboratory tests obtained within 
6 months prior to antiviral treatment to calculate baseline 
fibrosis-4 (FIB-4) score and these tests were repeated 
after SVR. Although FIB-4 score is used to evaluate the 
advanced liver fibrosis, it has been shown to be strongly 
associated to HCC risk (7,9). In this study FIB-4 score was 
analyzed as time dependent covariate in order to overcome 
the immortal time bias.

The authors showed that, among patients with pre-
treatment cirrhosis, those treated with DAAs and with 
baseline FIB-4 ≥3.25, had higher annual incidence of HCC 
(3.66%/year) than patients with baseline FIB-4 <3.25 
(1.16%/year). In DAA-treated patients with cirrhosis, the 
annual risk of HCC declined over years, decreasing from 
3.8%/year in the first year after therapy to 2.4%/year by the 
fourth year. Instead, in IFN-treated patients, the annual risk 
of HCC remained above 2%/year also after 10 years of SVR.
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In patients with a decrease from pre-treatment FIB-
4 ≥3.25 to post-SVR FIB-4 <3.25, the risk of HCC was 
reduced by 50%, but the absolute annual risk remained 
above 2%/year. On the contrary, the minority of patients 
with an increase of FIB-4 score after SVR had higher 
annualized HCC incidence compared to patients with FIB-
4 persistently <3.25 (2.29% vs. 1.02%). Moreover, patients 
without pre-treatment cirrhosis but with FIB-4 >3.25 had 
higher risk of HCC, without any decline over time, than 
patients with pre-treatment FIB-4 <3.25.

This study showed that FIB-4 score can be utilized to 
estimate HCC risk and its changes after SVR are associated 
with change of HCC risk. Moreover, the annual risk of HCC 
declining over time in patients treated with DAA, but not in 
those treated with IFN-based regimens, and it remains high 
in cirrhotic patients with FIB-4 >3.25. So, this category of 
patients could benefit of surveillance after SVR indefinitely.

The study underlines the importance of risk stratification 
model for HCC and identifies hepatic fibrosis, evaluated by 
FIB-4, as main risk factor. In fact, previous studies showed 
that cirrhosis with portal hypertension is significantly 
associated with HCC risk (10,11). The achievement of SVR 
reduces the risk of liver related complications, but there are 
many other factors that have impact on HCC risk.

However, the study shows some limitations. First, the 
authors demonstrated that a reduction in FIB-4 after SVR 
was associated with a decline in HCC risk. However, it 
must be emphasized that, after SVR, the change of FIB-4 is 
often due to a reduction of liver transaminases causing by 
improvement of necroinflammation after viral clearance and 
not related to amelioration of liver fibrosis. So, this result 
needs to be investigated in more accurate manner.

Moreover, patients treated with DAAs have only  
4 years of follow-up and the declining of HCC risk is not 
comparable to those treated with IFN-based regimens that 
have more than 10 years of follow-up.

This study identified a first simple way to stratify HCC 
risk, the FIB-4, calculable on pre-treatment data, allowing 
to evaluate which patients have a greater risk of HCC even 
after HCV eradication and could benefit from surveillance 
program. However, it is important to underline that HCC 
risk could be modified by other factors that are pre-existing 
or intervene after HCV treatment. For example, many 
studies have shown a strong correlation between metabolic 
comorbidities [type 2 diabetes mellitus, high body mass 
index (BMI) and concomitant presence of steatosis] and 
HCC risk. The presence of these comorbidities has been 
associated with both increased risk of HCC development 

and cancer related mortality (12,13). For these reasons, 
European guidelines recommend that patients with cofactors 
for liver diseases, regardless fibrotic degree, should continue 
surveillance for HCC, even after HCV eradication (1).
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