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Hepatocellular carcinoma (HCC) is the third leading cause 
of cancer deaths worldwide (1). HCC has been classified 
into viral or non-viral HCC according to the etiology and 
the incidence of viral HCC is decreasing. In contrast, the 
incidence of non-viral HCC is increasing and fatty liver 
is becoming a major etiology for the HCC. In 2020, a 
new concept of fatty liver disease, metabolic dysfunction-
associated fatty liver disease (MAFLD), was proposed by 
the International Expert Panel consisting of 32 specialists 
from 22 countries (2,3). Now, MAFLD is considered an 
independent major etiology for HCC like hepatitis B virus 
(HBV) and hepatitis C virus (HCV) (4).

Recently, Vitale et al. assessed the epidemiological 
trajectories of MAFLD-related HCC in recent and future 
using the Italian Cancer Liver ITA.LI.CA database (1). They 
found that MAFLD was diagnosed in 68.4% of patients 
with HCC. The proportion of MAFLD significantly 
increased over time. Then, in approximately 6 years, 
MAFLD will be the primary cause of incident HCC in 
Italy. They also pointed out an important issue: patients 
with MAFLD-related HCC frequently had large tumors 
and extrahepatic metastases due to a lack of an effective 
screening system (1).

A feature of MAFLD is the inclusion criteria of 
metabolic disorders. MAFLD is diagnosed when fatty liver 
is coexistent with obesity, type 2 diabetes, or two or more 
metabolic disorders. Since these metabolic disorders are 
risk factors for various life-threatening events, MAFLD is 
considered useful for enclosing patients at high risk (2). In 
fact, MAFLD can predict the progression of atherosclerotic 
cardiovascular risk and other various extrahepatic  
diseases (5). Moreover, MAFLD can capture patients at 
high risk of hepatic fibrosis as well as HCC (3,4).

Vitale et al. described that MAFLD-related HCC 
accounted for approximately 70% of Italian patients with 
HCC. One epoch-making finding of this study was that the 
MALFD would overtake HCV as the cause of HCC within 
a few years (1). Enomoto et al. previously investigated the 
transition in the etiologies of HCC by a nationwide survey 
of Japan (6). The study demonstrated a decreasing trend 
in the incidence of viral HCC and an increasing trend 
due to fatty liver disease and alcoholic liver disease (6). In 
addition, Myers et al. reported the prevalence of MAFLD-
related HCC increased from 21% in 1990–1994 to 68% in 
2010–2014 from the Geneva Cancer Registry data (7). Since 
no medication is approved for MAFLD, the incidence of 
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MAFLD-related HCC is thought to further increase in the 
future.

Vitale et al. also described that patients with MAFLD-
related HCC had a better survival period than patients with 
non-MAFLD HCC. However, the median survival time 
was still less than 3 years in patients with MAFLD-related  
HCC (1). MAFLD-related HCC showed a larger tumor size 
and was associated with a higher prevalence of extrahepatic 
metastases than non-MAFLD-related HCC (1). Similarly, a 
meta-analysis showed that non-alcoholic fatty liver disease 
(NAFLD)-related HCC had a larger tumor size than HCV-
related HCC (8). Noteworthy, only 32.8% of patients with 
NAFLD-associated HCC underwent surveillance for HCC 
before cancer diagnosis (8). The problem to be solved is the 
development of a surveillance system for early diagnosis of 
HCC in patients with MAFLD.

A unique feature of the MAFLD definition is that a 
diagnosis of MAFLD can be made irrespective of the diagnosis 
of any other liver disease, including viral hepatitis (4). This 
allows clinicians to investigate the interaction between 
viral hepatitis and MAFLD. The impact of the MAFLD 
on HCC development has been reported in chronic HBV-
infected patients. Huang et al. reported that MAFLD 
increased the risk of long-term mortality/transplantation 
and liver-related events in 408 HBV-infected patients 
with antiviral therapy (9). Thirty-five patients (8.6%) 
experienced 43 liver-related events, among which 32 events 
were HCC. However, steatosis and HBV activity are known 
to be inversely correlated (9). HBV-infected patients with 
concurrent steatosis tended to have lower viral activity, 
including lower serum HBV DNA levels and higher rates 
of hepatitis B surface antigen seroclearance. Therefore, the 
influence of co-existing fatty liver in HBV-infected patients 
remained controversial. Although MAFLD and chronic 
hepatitis B (CHB) are well-established etiologies for HCC, 
whether concurrent MAFLD and HBV lead to a higher risk 
of HCC development than HBV alone is inconclusive.

The presence of fatty liver has also been reported to 
increase the risk of HCC even in patients with HCV 
eradication (10). A Japanese multicenter cohort study of 2,055 
patients who underwent HCV eradication found that obesity 
was associated with a higher risk of HCC (11). MAFLD 
is a combination of risk factors for HCC, including 
fatty liver, obesity, diabetes mellitus, and metabolic  
syndrome (2). However, no study investigated the direct 

impact of MAFLD on the occurrence of HCC in HCV-
infected and post-treated patients.

Patients with non-viral HCC are frequently diagnosed at 
an intermediate or advanced stage of HCC (12), and many 
patients with HCC undergo systemic therapies. At present, 
various systemic therapies have been developed for patients with 
unresectable HCC (u-HCC), such as molecular-targeted agents, 
and immune checkpoint inhibitors (ICIs) (12). Therefore, it 
is crucial to explore biomarkers to benefit from systemic 
drug therapy and stratification of the therapeutic effects 
of systemic therapy in patients with u-HCC. Pfister  
et al. reported an interesting insight that ICI treatment is 
insufficiently effective against nonalcoholic steatohepatitis 
(NASH)-related HCC (13). Therefore, it is important to 
identify the factors responsible for systemic therapies in 
patients with NASH-related HCC.

Lenvatinib (LEN), a molecular-targeted agent, has 
shown efficacy in the treatment of u-HCC and improves the 
prognosis of patients with u-HCC (12). In terms of LEN 
treatment, Rimini et al. reported that overall survival was 
longer in patients with NASH-related HCC compared with 
those with non-NASH HCC (14). Moreover, MAFLD is 
reported as an independent predictive factor for improved 
overall survival in patients with u-HCC treated with LEN (12). 
Thus, MAFLD-related HCC patients may benefit from 
treatment with LEN. However, in terms of treatment with 
ICIs, there are few reports on stratified treatment effects of 
MAFLD in the real world. Moreover, taking into consume 
amounts of alcohol intake and stigmatization, a new 
definition for fatty liver disease “metabolic dysfunction-
associated steatotic liver disease (MASLD)” was proposed by 
the NAFLD Nomenclature consensus group (15). Similar 
to MAFLD, MASLD is diagnosed by inclusion criteria of 
metabolic dysfunction. However, different from MAFLD, 
MASLD excludes patients with moderate and heavy alcohol 
consumption. No study yet reported epidemiological 
trajectories of MASLD-related HCC in recent and future.

In summary, there is no doubt that MAFLD-related 
HCC will continue to further increase (Figure 1). Along 
with the development of new therapeutic agents for 
MAFLD, future research should be focused on (I) the 
efficient surveillance system for MAFLD-related HCC, (II) 
the effects of MAFLD on hepatocarcinogenesis in HBV/
HCV-infected patients, and (III) highly effective systemic 
therapy for MAFLD-related HCC.
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