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Letter to the Editor

Dear Editor,

We read with great interest the systematic review and 

meta-analysis conducted by Crane et al.1, which investigat-

ed the global prevalence of metabolic dysfunction-associ-

ated fatty liver disease (MAFLD)-related hepatocellular car-

cinoma (HCC). This study introduced a novel etiologic 

classification, emphasizing the role of MAFLD in HCC with-

in the context of multiple interacting liver diseases. 

MAFLD, previously known as nonalcoholic fatty liver dis-

ease, has demonstrated an increasing incidence in Asia,2 

where chronic hepatitis and alcohol-related liver disease 

(ALD) are also prevalent.3,4 The interaction of different eti-

ologies may veil the impact of MAFLD on the development 

of HCC; therefore, analyzing the etiological distribution of 

HCC is essential.
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Abbreviations: 
MAFLD, metabolic dysfunction-associated fatty liver disease; HCC, hepatocellular carcinoma; HS, hepatic steatosis; HBV, hepatitis B virus; HCV, hepatitis C virus; ALD, 
alcohol liver disease 

Figure 1. (A) Etiology distribution of HCC. (B) Proportion of MAFLD in different subgroups during 2018–2023. (C) Proportions of MAFLD 
in HBV, HCV, and ALD-related HCC. (D) Proportions of single-MAFLD, mixed-MAFLD and total-MAFLD in HCC. MAFLD, metabolic dys-
function-associated fatty liver disease; HCC, hepatocellular carcinoma; HBV, hepatitis B virus; HCV, hepatitis C virus; ALD, alcohol-relat-
ed liver disease. 
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Inspired by Crane et al.1, we conducted a multicenter co-

hort study by recruiting 2,831 patients newly diagnosed 

with HCC between 2018 and 2023. Patients with MAFLD 

were diagnosed based on the criteria outlined in an inter-

national expert consensus statement.5 Hepatic steatosis 

was detected using imaging and/or liver histology. 

In our study, the prevalence of total-MAFLD was 20.66% 

(585/2,831), with single and mixed-MAFLD being 2.93% 

(83/2,831) and 17.73% (502/2,831), respectively. Hepatitis 

B virus (HBV) was the leading cause of HCC (82.52%, 

2,336/2,831 patients). Additionally, hepatitis C virus (HCV) 

and ALD accounted for 2.86% (81/2,831) and 3.74% 

(106/2,831) cases of HCC, respectively. The rate of other 

causes, including autoimmune liver disease and crypto-

genic HCC, was 7.95% (225/2,831) (Fig. 1A). A total of 585 

(20.66%) patients were identified as having MAFLD associ-

ated with HCC (Fig. 1B). Among the cases of mixed-

MAFLD HCC, MAFLD was present in 18.49% (432/2,336) 

of HBV-related HCC cases, 29.63% (24/81) of HCV-related 

HCC cases, and 43.40% (46/106) of ALD-related HCC 

cases. Compared to the patients with HCC diagnosed dur-

ing 2018–2020, the percentage of MAFLD in ALD-related 

HCC demonstrated the greatest increase among the popu-

lation with mixed-MAFLD HCC during 2021–2023 (Fig. 1C). 

The proportion of cases with mixed HCC increased by 

3.89% within the past few years, while patients with HCC 

attributable to single-MAFLD exhibited a stable curve, with 

a slight increase of 0.54% (Fig. 1D). 

Compared to patients with non-MAFLD HCC, those with 

single-MAFLD HCC were older (58 vs. 68 years, P<0.001), 

had a lower proportion of men (83.66% vs. 69.88%, 

P=0.001), and were less likely to have cirrhosis (52.98% vs. 

28.92%, P<0.001). Similarly, in comparison to patients with 

mixed-MAFLD HCC, those with single-MAFLD HCC were 

older (58 vs. 68 years, P<0.001), had fewer men (86.65% 

vs. 69.88%, P<0.001), and were less likely to have cirrhosis 

(54.18% vs. 28.92%, P<0.001). However, compared to the 

non-MAFLD HCC group, patients in the mixed-MAFLD 

HCC group were less likely to experience metastases 

(1.69% vs. 0.40%, P=0.029), had a lower likelihood of hav-

ing multiple tumors (14.05% vs. 9.98%, P=0.019), and had 

a shorter maximum tumor diameter (4.00 vs. 3.50 cm, 

P=0.037). Compared to patients with HCC without MAFLD, 

the concentrations of alpha-fetoprotein in single-MAFLD 

and mixed-MAFLD HCC populations were significantly 

lower (30.60 vs. 5.50 ng/mL, P<0.001; 30.60 vs. 13.00 ng/

mL, P<0.001). No significant differences were observed in 

the proportion of nerve or lymph node invasion, portal vein 

tumor thrombus, or platelet count among the three groups 

(Supplementary Table 1).

Our study discovered that the proportion of MAFLD in the 

entire HCC population was 20.66%, which was relatively 

low compared to the global prevalence of 48.7% outlined in 

Crane’s research. Notably, in subgroup analysis catego-

rized by geographical settings, Crane  et al.1 reported that 

the pooled prevalence of single-MAFLD in Asia was only 

6%, the lowest compared to other regions, while the mixed-

MAFLD reached as high as 37%. This finding was similar 

to our results, where only 2.93% of patients with HCC were 

attributable to single-MAFLD, but mixed-MAFLD HCC ac-

counted for the majority in the total-MAFLD population. Our 

study showed the co-existence of chronic hepatitis B (CHB) 

with MAFLD, leading to a higher proportion of patients fall-

ing into the mixed HCC category. In the Asia-Pacific region, 

the co-existence of MAFLD and chronic hepatitis has be-

come a common phenomenon.6 Our previous meta-analy-

sis demonstrated that the proportion of patients with hepat-

ic steatosis, a prerequisite for MAFLD diagnosis, was 

35.0% of the CHB population in the mainland of China, 

aligning closely with the prevalence of 36.5% in Asia.7 

Moreover, the pooled proportion of HCC in patients with 

CHB and HS was 10.0%, which was higher than 4% in pa-

tients with CHB alone7. Although the high prevalence of 

MAFLD and the relatively low proportion of HCC due to 

MAFLD may seem contradictory, as noted by Crane et al.1, 

population-based evidence has revealed that a heavy bur-

den of metabolic dysfunction increased the risk of HCC 

among patients with CHB with MAFLD.8 The delineation of 

MAFLD has provided researchers with an extensive frame-

work to explore the interplay between viral hepatitis and 

MAFLD in the progression of HCC.6 These findings under-

score the heightened risk of HCC associated with the over-

lap between MAFLD and chronic hepatitis, emphasizing 

the need for personalized management strategies for indi-

viduals with mixed-MAFLD HCC. Another interesting find-

ing was the higher proportion of MAFLD within the mixed-

MAFLD population, particularly noted in the ALD-related 

HCC cohort compared to the HBV- and HCV-related HCC 

cohorts, as observed in both our study and Crane’s meta-

analysis. Our previous study demonstrated that all-cause 
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and cause-specific mortality increased significantly with 

high weekly alcohol consumption in patients with MAFLD.9 

A limitation of this investigation and that of the systematic 

review conducted by Crane et al. was the absence of an 

alcohol intake assessment. Nakamura et al. proposed that 

the quantity of alcohol consumption should be analyzed 

using the criteria of MAFLD.10 The mechanism underlying 

the interplay between alcohol intake and metabolic dys-

function that drives the development of liver fibrosis and 

HCC requires further study. 

Our study demonstrated that patients with single-MAFLD 

HCC exhibited distinct HCC phenotypes, which validated 

the findings of this meta-analysis. With the aid of advanced 

imaging techniques and multiple serological markers, iden-

tifying the etiology of different liver diseases is not a daunt-

ing task. The challenge lies in risk stratification, prognostic 

assessment, and precision medical therapy tailored to pa-

tients due to diverse etiologies.

One limitation of our study, as well as the meta-analysis 

conducted by Crane et al.1, was the lack of records on 

medication usage and other complications, such as sarco-

penia.6,10 Loss of skeletal muscle mass and function is 

prevalent among HCC population. In patients with MAFLD, 

sarcopenia is recognized as an important risk factor for the 

progression of liver fibrosis and cardiovascular diseases. 

The missing information limited the ability to perform a 

more specific analysis.

In conclusion, the categorization of HCC based on the 

new etiological classification has been instrumental in de-

lineating the distinct clinical characteristics of HCC and en-

hancing our comprehensive understanding of the interplay 

between MAFLD and other chronic liver diseases. Despite 

the relatively modest sample size of our study, this multi-

center cohort investigation is a significant augmentation of 

the meta-analysis conducted by Crane et al.1. 
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