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Chronic hepatitis B (CHB) and non-alcoholic fatty liver dis-
ease (NAFLD) are both common liver diseases, with a global 
prevalence of 3.9% and 25.2% respectively.1,2 Over 30% of in-
dividuals with CHB have co-existing fatty liver (FL).3 While 
disease progression for each individual disease has been 
well-described, evidence regarding the impact of concomi-
tant FL on liver-related outcomes, including cirrhosis, hepa-
tocellular carcinoma (HCC), mortality, and hepatitis B surface 
antigen (HBsAg) seroclearance in individuals with CHB re-
mains conflicting. For example, Kim et al.4 reported an in-
creased risk of HCC and mortality in CHB with FL (CHB-FL) 
than CHB without FL (CHB-no-FL) but another study para-
doxically observed a lower risk of HCC.5

In the current issue of Clinical and Molecular Hepatology, 
Wong et al.6 evaluated the impact of FL on long-term out-
comes in patients with CHB via conventional meta-analysis 
and individual patient data meta-analysis (IPDMA). By search-

ing PubMed, EMBASE, Web of Science, and the Cochrane Li-
brary databases, this meta-analysis initially screened 2,157 
records and finally included 19 eligible full-text studies in 
conventional meta-analysis. In the random-effects model us-
ing aggregated data, no significant difference was found in 
the pooled incidence of HCC, liver cirrhosis, mortality, and 
HBsAg seroclearance among patients with CHB-FL as com-
pared to patients with CHB-no-FL, with considerable hetero-
geneity in all analyses. The results were different from anoth-
er recently-published meta-analysis reporting that co-
existing FL was significantly associated with an increased risk 
of HCC and liver cirrhosis among patients with CHB but with 
a higher chance of HBsAg seroclearance.7 This discrepancy in 
study findings is likely a result of different approaches in de-
fining inclusion criteria: the present study analyzed compara-
tive incidence in exposed and unexposed groups; while the 
second study7 retrieved data about relative effect size from 
case-control and cohort studies. Moreover, it is important to 
note that in the present study, a significant association be-
tween FL and HCC was observed in a subgroup limiting indi-
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viduals with FL diagnosed by liver biopsy, which is consistent 
with the result of a similar subgroup in the second study.7

An IPDMA was performed by retrieving individual data 
from five authors in conventional meta-analysis in this study. 
Inverse probability of treatment weighting approach was ap-
plied to balance age, sex, baseline diabetes mellitus (DM), 
baseline cirrhosis, alanine transaminase, hepatitis B e Antigen 
(HBeAg) status, hepatitis B virus DNA levels, and antiviral 
treatment status between CHB-FL and CHB-no-FL groups. 
Significantly lower incidences of HCC, cirrhosis, and mortality 
were observed in the CHB-FL group than that in the CHB-no-
FL group, which is different from the results of the second 
study.7 Interestingly, both studies suggested that CHB-FL, 
when compared with CHB-no-FL, increased the chance of 
HBsAg seroclearance. While potential selection bias may ex-
ist in the present study since only 5 of 19 studies were includ-
ed for IPDMA, the vast majority of individual patient-level 
data were retrieved from specific studies consisting of a large 
number of patients,8-10 improving the data’s representative-
ness. In addition, FL in the present study’s IPDMA was diag-
nosed by non-invasive tests which may be less accurate than 
liver biopsy, and the additional analysis of CHB-FL and CHB-
no-FL groups with liver biopsy results can potentially im-
prove the data’s robustness. Nonetheless, this study provides 
updated evidence regarding the impact of FL on liver-related 
outcomes and mortality in CHB which may facilitate thera-
peutic development. The differential results from various 
studies highlight the importance of developing mechanistic 
models to investigate biological interactions between hepa-
titis B virus and liver steatosis. Unfortunately, this is highly 
challenging since the vast majority of current hepatitis B vi-
rus-related animal models fail to replicate the complete life 
cycle of the virus and virus-host interactions.11

Multiple subgroup analyses, stratified by age, sex, DM sta-
tus, baseline cirrhosis, HBeAg status, and antiviral treatment 
status, were performed for the outcomes with cirrhosis, HCC, 
mortality, and HBsAg seroclearance. In brief, significantly 
lower 10-year cumulative incidences of cirrhosis, HCC, and 
mortality were observed in CHB-FL than that in CHB-no-FL in 
patients >45 years, male patients, patients with DM or 
HBeAg-negativity, and patients without antiviral treatment; 

a higher cumulative 10-year incidence of HBsAg seroclear-
ance was found in CHB-FL (vs. CHB-no-FL) in patients of age 
groups ≤45 years and >45 years, male and female patients, 
and patients without DM, baseline cirrhosis, HBeAg or antivi-
ral treatment. The significant differences in cumulative inci-
dence of all 4 outcomes between CHB-FL and CHB-no-FL are 
consistent across the majority of subgroups, suggesting that 
the impact of FL may be applicable to the broad at-risk popu-
lation with CHB. 

This current meta-analysis strengthens the robustness of 
evidence regarding the impact of concomitant FL on long-
term outcomes in CHB. Metabolic risk factors, including body 
mass index (≥25 kg/m2), DM, and metabolic syndrome, were 
associated with a lack of fibrosis regression during long-term 
nucleoside analogue therapy for CHB.12 Oh et al.13 observed 
that the cumulative HCC incidence was significantly lower in 
those with hepatic steatosis (i.e., controlled attenuation pa-
rameter [CAP] ≥222 dB/m) than in non-steatosis, while cumu-
lative HCC incidence decreased in a dose-dependent manner 
based on values of CAP (24.0%, 13.9%, 12.8% and 6.0% at 5 
years for <222 dB/m, 222–246 dB/m, 247–273 dB/m and ≥274 
dB/m, respectively). Hui et al.14 elucidated a stepwise de-
crease in median hepatitis B virus DNA levels with increased 
steatosis severity in 1,202 treatment-naïve CHB patients. It is 
believed that certain metabolic abnormalities, such as FL, 
may present a protective effect on liver-related outcomes in 
individuals with CHB, although FL and CHB have been recog-
nized as common risk factors for advanced liver disease.

To conclude, by applying conventional meta-analysis and 
IPDMA, Wong et al.6 report that CHB-FL was significantly as-
sociated with lower risks of liver cirrhosis, HCC, and mortality 
but with a higher chance of HBsAg seroclearance than CHB-
no-FL. Elucidating the underlying mechanisms for these as-
sociations would be indispensible in the future. With CHB re-
maining a major public health worldwide threat15 and the 
disease burden of NAFLD projected to rise in the coming de-
cade,16 understanding the interplay of CHB and FL may pro-
vide novel insight into therapeutic strategies and epidemio-
logic prevention of liver-related complications. 

Abbreviations: 
CAP, controlled attenuation parameter; CHB, chronic hepatitis B; DM, diabetes mellitus; FL, fatty liver; HBeAg, hepatitis B e antigen; HBsAg, hepatitis B surface antigen; 
HCC, hepatocellular carcinoma; IPDMA, individual patient data meta-analysis; NAFLD, non-alcoholic fatty liver disease
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