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Editorial on the Research Topic 


The interactions between gastrointestinal microbiota and Helicobacter pylori in diseases


Helicobacter pylori (H. pylori) is a medically important pathogen colonizing the stomach, leading to the damage of gastric mucosa from chronic active gastritis, chronic atrophic gastritis, intestinal metaplasia and dysplasia to intestinal-type gastric cancer (GC) in a subset of infected subjects (Correa, 2013). H. pylori was defined as a carcinogen by the World Health Organization in 1994 and the U.S. Department of Health and Human Services in 2021. According to Maastricht VI/Florence consensus report, H. pylori infection is a primary cause for the development of GC, and H. pylori eradication prior to the stage of chronic atrophic gastritis is the most effective for the prevention of GC (Malfertheiner et al., 2022). It has been documented that the occurrence of spontaneous atrophic gastritis and gastrointestinal intraepithelial neoplasia (GIN) was not developed in germ-free (GF) transgenic insulin-gastrin (INS-GAS) mice by 13 months of age. However, H. pylori infection accelerated the development of GIN in GF INS-GAS mice, which was noted by 9 to 11 months post-H. pylori infection (equivalent to 11 to 13 months of mouse age). Comparing with H. pylori-infected INS-GAS mice with the complex gastric microbiota, H. pylori monoassociation caused less severe gastric lesions and delayed onset of GIN (Lofgren et al., 2011). In human patients, a distinct cluster of oral bacteria (Peptostreptococcus etc.) were associated with emergence and persistence of atrophy and intestinal metaplasia in subjects who developed atrophy 1 year after H. pylori eradication (Sung et al., 2020), which indicated that other organisms might be also involved in gastric inflammation and gastric carcinogenesis.

H. pylori infection was also shown to influence the composition, diversity and interactions of gastrointestinal microbiota. Bismuth-containing quadruple therapy was recommended as the first-line treatment of H. pylori infection in an era of increasing antibiotic resistance (Malfertheiner et al., 2022). The proton pump inhibitor, antibiotics and bismuth used in the regimens could induce the disruption of the microbiota in the short-term (Liou et al., 2019). However, the influence of H. pylori eradication on dysbiosis of microbiota in the long-term remained controversial depending on the different regimens (dual or triple or quadruple therapy). In this Research Topic, we aimed to focus on the influence of H. pylori infection or eradication on the gastrointestinal microbial community structure, as well as the role of the gastrointestinal microbiota or probiotic in H. pylori-related diseases. Totally, 7 articles (original research or review or meta-analysis) with 46 authors were included.


H. pylori pathogenesis

Autophagy is a highly conserved catabolic process, which plays a double-edge role in cancer progression (Wang et al., 2021). Yang et al. presented an overview of autophagy in H. pylori infection and related GC with the focus on the relationship between H. pylori virulence factors and autophagy, core autophagy protein markers associated with H. pylori infection, the autophagy mediated signaling pathways involved in H. pylori-associated GC and potential drugs therapy targeting autophagy. This review provided the comprehensive knowledge of autophagy in H. pylori carcinogenesis and insights into the targeted autophagy therapies for treating H. pylori-associated GC. H. pylori acted as an initiating factor during the canonical pathological progression of GC by upregulating the inflammation of gastric mucosa. More recently, much attention has been drawn to the influence of H. pylori on the efficacy of tumor immunotherapy because emerging evidence shows the close associations between H. pylori infection and PD-1/PD-L1 blockade therapy (Shi et al., 2022). Wu et al. developed a scoring system based on three H. pylori-related core genes (CRTAC1, BATF2, and CTHRC1) for predicting the prognosis of GC and efficacy of anti-PD-1/L1 immunotherapy via the risk signature which was established and verified through comprehensive bioinformatic analyses of mutation patterns of GC samples from six cohorts and immunohistochemical experiments. This score system can help us better classify the phenotypes of GC, guide more personalized therapies and provide more accurate prediction of metastasis and prognosis of GC.



The influence of H. pylori infection or eradication on the oral or gastrointestinal microbiota

H. pylori gastritis was defined as infectious disease by Kyoto global consensus report, and transmission routes of H. pylori infection include oral-oral, fecal-oral and gastro-oral (Sugano et al., 2015). The oral cavity has been considered as a potential reservoir of H. pylori infection and may be the source of the gastric microbiota (Schulz et al., 2018). In their review, Chen et al. summarized the changes and interactional mechanisms of H. pylori and oral microbiota: co-aggregation, endosymbiosis, and formation of symbiotic biofilm. Moreover, H. pylori infection could regulate the gut microbiota by changing pH of the environment, affecting the immune responses, differentially secreting bacterial virulence factors etc. H. pylori eradication could disrupt the gut microbiota to some extent mainly due to the use of drugs in the regimens. Xu et al. presented a review with emphasis on the effects of H. pylori infection on gastrointestinal microecology and diseases. The mechanisms include the regulation of gastrointestinal microecological environment, local pH value, cytokines and antimicrobial peptides, and immune responses. H. pylori is the dominant species of bacteria, accounting for more than 70% abundance of the gastric microbiota. H. pylori eradication could increase the alpha diversity indexes, decrease the microbial interactions, alter microbial community structure and microbial community structures in short-term and long-term follow-ups, which was supported by a systematic review and meta-analysis by Guo et al. It is still controversial regarding whether H. pylori eradication could restore gastric microbiota to uninfected status. Vonoprazan- amoxycillin (VA) dual therapy is a promising H. pylori regimen because of its high efficacy, safety and the avoidance of unnecessary antibiotics use (Hu and Lu, 2022). Hu et al. further demonstrated that the alteration of the gut microbiota induced by the VA dual therapy was restored at the confirmation time point (1 month after eradication), which indicated that the VA dual therapy has minimal negative effects on the gut microbiota. Meanwhile, the gut microbiota in H. pylori-infected individuals exhibit increased richness, diversity, and better evenness than H. pylori-negative patients.



The role of probiotic in H. pylori eradication

Multiple studies have been conducted to explore the usefulness of probiotic in H. pylori eradication due to the decreased efficacy and increased side effects of H. pylori regimens and the alteration of gut microbiota induced by H. pylori regimens. The results remained inconclusive because of the differences in -probiotic strains, treatment duration, oral administration methods of probiotics, regimens and experimental subjects among different studies (Shi et al., 2019). Much attention is also paid to the role of probiotic in improving the eradication rate and decreasing the side effects as the first-line treatment of H. pylori infection. Interestingly, Qu et al. reported that H. pylori-infected patients with previous failure of H. pylori eradication then received Saccharomyces boulardii for 2 weeks before the rescue treatment. 28.0% of H. pylori-infected patients was confirmed to be negative for H. pylori after Saccharomyces boulardii treatment and avoided the rescue treatment, which provides a new insight into the use of probiotic in the treatment of H. pylori infection although additional investigations with a large sample size are needed for defining therapeutic potential of probiotics in H. pylori infection.



Conclusion

In conclusion, we hope that the articles published in this Research Topic have represented the current understanding of the related fields and have provided new insights into H. pylori pathogenesis, the influence of H. pylori infection/eradication on the host gastrointestinal microbiota, and potential applications of probiotics in H. pylori treatment. Despite that there are limitations in these individual studies due to the lack of detailed mechanisms and relatively small sample sizes, we believe that the knowledge from these published original and review articles will be useful for guiding the future basic and clinical research in the field of H. pylori infection and microbiota.
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