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Hepatocellular carcinoma (HCC) is the fifth most common
cancer and the second most frequent cause of cancer-related
death globally, with 854,000 new cases and 810,000 deaths
yearly (1). Due to the asymptomatic nature of early HCC,
the majority of HCC patients are usually detected at middle
or late stages by biopsy or imaging methods, for which
there are no effective treatment options. Accumulating
evidence showed that the alpha-fetoprotein (AFP) has
limited diagnostic value because of the low sensitivity in
HCC, only 10-20% of patients with early-stage HCC have
increased serum AFP (2,3).

The gut microbiome has emerged as a central factor
affecting human health and disease in recent years. In
addition to important contributions of gut microbiota in
metabolism and immunity to the host, gut dysbiosis also
plays a key role in chronic hepatitis, such as alcoholic liver
disease, viral-induced liver disease, nonalcoholic fatty liver
disease and even end-stage liver disease (4). About 70% of
liver blood supply is from portal vein which contains a large
amount of intestinal microbial antigens and metabolites. A
previous study indicated that microbiota products drive pro-
inflammatory gene expression by activating the innate immune
system, thus promoting liver inflammation (5). Interestingly,
through epigenetic mechanisms, nutritional imbalance
caused by gut dysbiosis is closely associated with the clinical
outcome of patients with end-stage liver disease, and the use of
probiotics obviously reduced the complications and prolonged
the survival of patients with end-stage liver disease (6).

Recently, increasing evidences demonstrated the
involvement of the gut microbiota in the pathogenesis of
HCC via the gut-liver axis. A recent study showed that hepatic
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translocation of a Gram-positive gut microbial component
promotes HCC development in murine models (7). Another
study reported that probiotics modulated gut microbiota
and suppressed HCC growth in mice (8). Interestingly,
intestinal sterilization with antibiotics reduces occurrence
and growth of HCC lesions in animal models (9). These
studies highlight the significant roles of homeostasis of gut
microbiota both in chronic liver disease and HCC.

The change of gut microbial diversity is a non-invasive
diagnostic biomarker on some diseases. A metagenome-
wide association study analysis demonstrated the
correlation between the imbalances in gut microbiome and
atherosclerotic cardiovascular disease, and showed a good
diagnostic potential in atherosclerotic cardiovascular disease
cohort (10). Another metagenome-wide association study
analysis showed a moderate degree of gut microbial dysbiosis
in type 2 diabetes patients, and demonstrated useful gut
microbial markers for classifying type 2 diabetes (11). Qin
et al. revealed a major change of the gut microbiota in
cirrhotic patients with the quantitative metagenomics
approach, and found specific microbial genes that identify
patients with liver cirrhosis with a high specificity (12). A
fecal metagenomic and metabolomic study on colorectal
cancer patients found apparent shifts in microbiome, and
identified microbiome markers to discriminate cases of
intramucosal carcinoma from the healthy controls (13).

In a recent issue of Gut, the fecal microbial
characteristics in HCC patients and the diagnostic value of
gut microbiome for HCC were clarified by Ren et al. via
16S rRNA Miseq sequencing (14). In their study, samples
collected from different regions of China were randomly
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divided into three stages to construct HCC classifier
and validate its diagnosis efficacy. They found that fecal
microbial diversity was significantly decreased in cirrhosis
versus healthy controls, while it was markedly increased in
early HCC versus cirrhosis. Ren e a/. concluded that the
altered microbial community might play an important role
in HCC initiation and progression. Moreover, butyrate-
producing bacterial genera which help to maintain bacterial
energy metabolism and gut health were decreased, and
producing lipopolysaccharide genera which lead to liver
inflammation and oxidative damage were increased in
early HCC, thereby contributing to the development of
HCC. Another important finding of Ren ez 4l.’s study
is the identification of the optimal 30 specific microbial
markers for early and advanced HCC. More importantly,
diagnostic value of these microbial markers was identified
through a cross-region validation with large cohorts from
East China, Central China and Northwest China. These
results suggested a significant role of gut microbiota in the
development of HCC, and implied that fecal microbial
markers might be a potential non-invasive tool for early
diagnosis and early therapy for HCC.

It is undoubted that gut microbiota plays a critical role in
the pathogenesis of HCC. The study by Ren et 4/. is the first
to characterize gut microbiome in HCC patients instead
of animal models, and provide potential evidences for the
diagnostic value of microbial markers for early HCC. Ren
et al’s study also provided the potential new therapeutic
strategies of inhibiting HCC progression via adjusting gut
microbiota.
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