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【简要总结】 

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]. Parallel work profiling 419 fecal samples across 

Chinese regions identified 30 microbial markers achieving strong diagnostic 

performance (AUC 80.64%) for early HCC, marked by depletion of butyrate 

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 escalate from 

compensated cirrhosis through decompensated stages to HCC-associated cirrhosis, 

modulated further by host factors such as excess weight and diet [4]. 

  

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. 

  

【参考文献】 

1. Hepatocellular Carcinoma Is Associated With Gut Microbiota Profile and 

Inflammation in Nonalcoholic Fatty Liver Disease 

作者：Francesca Romana Ponziani; Sherrie Bhoori; Chiara Castelli; Lorenza 

Putignani; Licia Rivoltini; Federica Del Chierico; Maurizio Sanguinetti; Daniele 

Morelli; Francesco Paroni Sterbini; Valentina Petito; Sofia Reddel; Riccardo Calvani; 

Chiara Camisaschi; Anna Picca; Alessandra Tuccitto; Antonio Gasbarrini; Maurizio 

Pompili; Vincenzo Mazzaferro 

WPS_1716949428
矩形

WPS_1716949428
矩形


WPS_1716949428
矩形


WPS_1716949428
Instruct
具体研究结果直接对应原始文献[2]，30个微生物标志物及AUC 80.64%均可由原文核实，证据来源清晰



期刊：Hepatology (2018)  

DOI：https://doi.org/10.1002/hep.30036 

  

文章要点：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 

作者：Zhigang Ren; Ang Li; Jianwen Jiang; Lin Zhou; Zujiang Yu; Haifeng Lu; 

Haiyang Xie; Xiaolong Chen; Li Shao; Ruiqing Zhang; Shaoyan Xu; Hua Zhang; 

Guangying Cui; Xinhua Chen; Ranran Sun; Hao Wen; Jan Lerut; Quancheng Kan; 

Lanjuan Li; Shusen Zheng 

期刊：Gut (2018)  

DOI：https://doi.org/10.1136/gutjnl-2017-315084 

  

文章要点：Validates 30 microbial markers for early HCC diagnosis with 

cross-regional performance. 

  

3. A different gut microbiome linked to inflammation found in cirrhotic patients with 

and without hepatocellular carcinoma 

作者：Federico Piñero; Martı́n Vázquez; Patricia Baré; Cristian Rohr; Manuel 

Mendizábal; Mariela Sciara; Cristina Alonso; Fabián Fay; Marcelo Silva 

期刊：Annals of Hepatology (2019)  

DOI：https://doi.org/10.1016/j.aohep.2018.10.003 

  

文章要点：INTRODUCTION AND AIM: A pro-oncogenic intestinal microbiome was 

observed in murine models; however, no specific microbiome in patients with 

hepatocellular carcinoma (HCC) has been reported. We aimed t... 

  

4. Alterations in the Gut Microbiome in the Progression of Cirrhosis to Hepatocellular 

Carcinoma 

作者：Yelena Lapidot; Amnon Amir; Rita Nosenko; Atara Uzan-Yulzari; Ella 

Veitsman; Oranit Cohen‐Ezra; Yana Davidov; Peretz Weiss; Tanya Bradichevski; 

Shlomo Segev; Omry Koren; Michal Safran; Ziv Ben‐Ari 

期刊：mSystems (2020)  

DOI：https://doi.org/10.1128/msystems.00153-20 

  

文章要点：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... 

  

WPS_1716949428
矩形

WPS_1716949428
Instruct
原始研究书目信息完整，并直接提供准确DOI，可一步定位原文

WPS_1716949428
矩形

WPS_1716949428
Instruct
文献真实，题名、作者、期刊及DOI等书目信息准确



5. Gut microbiome affects the response to anti-PD-1 immunotherapy in patients with 

hepatocellular carcinoma 

作者：Yi Zheng; Tingting Wang; Xiaoxuan Tu; Yun Huang; Hangyu Zhang; Di Tan; 

Weiqin Jiang; Shunfeng Cai; Peng Zhao; Ruixue Song; Peilu Li; Nan Qin; Weijia 

Fang 

期刊：Journal for ImmunoTherapy of Cancer (2019)  

DOI：https://doi.org/10.1186/s40425-019-0650-9 

  

文章要点：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 

作者：Hechen Huang; Zhigang Ren; Xingxing Gao; Xiaoyi Hu; Yuan Zhou; Jianwen 

Jiang; Haifeng Lu; Shengyong Yin; Junfang Ji; Lin Zhou; Shusen Zheng 

期刊：Genome Medicine (2020)  

DOI：https://doi.org/10.1186/s13073-020-00796-5 

  

文章要点：Integrates microbiota with tumor transcriptome and bile-acid pathways for 

outcome prediction. 

  

7. The Intratumoral Bacterial Metataxonomic Signature of Hepatocellular Carcinoma 

作者：Jian-Hang Huang; Jie Wang; Xiaoqiang Chai; Zhong-Chen Li; Ying-Hua Jiang; 

Jun Li; Xing Liu; Jia Fan; Jiabin Cai; Feng Liu 

期刊：Microbiology Spectrum (2022)  

DOI：https://doi.org/10.1128/spectrum.00983-22 

  

文章要点：Provides first evidence of viable intratumoral bacteria usable for HCC 

prediction. 

 

WPS_1716949428
矩形

WPS_1716949428
Instruct
针对具体HCC研究场景直接推荐原始研究，而非仅停留在综述


