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Yes, the gut microbiome has been extensively studied in hepatocellular carcinoma
(HCC) across multiple etiologies including nonalcoholic fatty liver disease (NAFLD),
cirrhosis, and viral hepatitis. Investigations consistently demonstrate distinct
microbial signatures in HCC patients compared to those with cirrhosis alone or
healthy controls. For instance, patients with NAFLD-related cirrhosis and HCC
display elevated fecal calprotectin, heightened systemic inflammation, and microbiota
shifts featuring increased Bacteroides and Ruminococcaceae alongside reduced
Bifidobacterium and Akkermansia, patterns that correlate with monocyte activation

and pro-inflammatory cytokines [1].fParallel work profiling 419 fecal samples across
Inese regions identitie microbial markers achieving strong diagnostic

butvrate
producers and enrichment of lipopolysaccharide-producing taxa [2]§ Similar dysbiotic
trajectories, including expanded Erysipelotrichaceae and altered
Bacteroides/Prevotella ratios, appear in other cirrhosis cohorts and associate with

NOD-like receptor pathway activation [3]. These alterations escala
compensated cirrhosis through decompensated stages to HCC-a
modulated further by host factors such as excess weight and diet [4

[2] 30
AUC 80.64%

Beyond diagnostic associations, microbiome features influence treatment outcomes
and intratumoral microenvironments in HCC. Responders to anti-PD-1
immunotherapy exhibit greater taxonomic richness, stable beta-diversity trajectories,
and enrichment of Akkermansia muciniphila and Ruminococcaceae species linked to
carbohydrate metabolism pathways [5]. Integrated microbiome-transcriptome
analyses in HBV-related HCC further connect Bacteroides, Lachnospiracea incertae
sedis, and Clostridium XIVa to tumor immune microenvironment genes, potentially
mediated by serum bile acids, enabling outcome prediction models with AUC values
reaching 81% [6]. Viable intratumoral bacteria have also been cultured from HCC
tissues, revealing cytosolic localization in hepatocytes and erythrocytes and yielding
machine-learning signatures for tumor classification [7]. Collectively, these studies
establish the gut-liver axis as a mechanistic contributor to hepatocarcinogenesis and
highlight microbial biomarkers for early detection, prognosis, and therapeutic
stratification in HCC.
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. Demonstrates distinct gut microbiota and inflammatory profiles in
NAFLD-HCC versus cirrhosis without HCC.

2. Gut microbiome analysis as a tool towards targeted non-invasive biomarkers for
early hepatocellular carcinoma
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EE S Validates 30 microbial markers for early HCC diagnosis with
cross-regional performance.

3. Addifferent gut microbiome linked to inflammation found in cirrhotic patients with
and without hepatocellular carcinoma
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W EH 5 INTRODUCTION AND AIM: A pro-oncogenicintes
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Y E 5 5. Development of hepatocellular carcinoma in patients with cirrhosis is
associated with alterations in intestinal microbiota, including an escalation of
dysbiosis and reduced bacterial richness. This st...
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5. Gut microbiome affects the response to anti-PD-1 immunotherapy in patients with
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W EE AT Links higher microbiome richness and specific taxa to anti-PD-1 response
in HCC.

6. Integrated analysis of microbiome and host transcriptome reveals correlations
between gut microbiota and clinical outcomes in HBV-related hepatocellular
carcinoma
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outcome prediction.
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WV EE S Provides first evidence of viable intratumoral bacteria usable for HCC
prediction.
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