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Growing research on the human microbiome, even beyond the gastrointestinal area, is not surprising mainly due to significant 
advances in study methods. Current reporting in this area is so intensive that clinicians are changing the unsuitable “bacterial 
flora” expression for more appropriate terms such as “microbiota” (the entire microbial community colonizing an ecologic niche), 
“microbiome” (their collective genome), or “dysbiosis” (microbial composition imbalance with respect to the normatively con-
sidered pattern) (1). Since the diseases involved in the altered microbiota hypothesis are increasing, its implication for cancer 
should come as no surprise to us.

Although limited data is available, microbiota changes could play a role in the susceptibility to certain types of tumors, espe-
cially gastric and colorectal neoplasia, by means of several mechanisms including dysbiosis-related inflammation and production 
of chemical carcinogens such as acetaldehyde and N-nitroso compounds (2,3). The systematic review about microbiota and gastric 
carcinogenesis, published by Dias-Jácome et al. in this issue of The Spanish Journal of Gastroenterology (Revista Española de 
Enfermedades Digestivas) (4), illustrates the preliminary data about microbiota implications for cancer in human studies, as well 
as the controversy derived from these investigations. Gastric cancer is considered the model of bacteria-associated cancer due to 
its well-demonstrated association with H. pylori infection, so peculiarities related to the microbiota-H. pylori interaction enhance 
the enormous methodological complexity of this research (3).

The spreading of new gene sequencing methods (most of them based on 16S rRNA gene identification, present in all bacteria), 
and of complex bioinformatic methods for data processing, has led to several microbiome-related studies under specific conditions, 
as well as two main international projects for the study of human microbiome: the European MetaHIT, which offered the first gut 
microbiome catalogue (5), and the Human Microbiota Project in the United States, based on studies at different anatomical areas 
(6). In addition to taxonomic descriptions and a bacterial diversity study, these investigations focus on metabolic and functional 
microbiota properties (1). The interactions between gut microbiota and host, including poorly understood dysbiosis processes and 
their functional impact (i.e. on the local immune system by provoking inflammatory responses, barrier permeability (leading to 
bacterial translocation processes), or gut-brain axis interactions), constitute the basis of multiple basic and clinical hypotheses that 
implicate microbiota in several disorders, including, for example, irritable bowel syndrome (IBS) (7), inflammatory bowel disease 
(IBD) (8-10), hepatic cirrhosis (11,12), atopic disorders, metabolic syndrome, autism disorders (1), and cancer (2,3). However, with 
the probable exception of Clostridium difficile colitis (13), the current findings by these studies are preliminary and do not allow 
a pathogenic role of microbiota in these diseases to be established. In any case, further identification of biomarkers obtained from 
morphological and/or functional microbiome alterations, and their host interactions, could be of paramount significance should 
a pathogenic nexus be demonstrated, thus allowing the development of therapeutic interventions. Even as mere epiphenomena 
without causal pathogenic implications, these biomarkers could be useful diagnostic and/or prognostic tools.

The recent description of bacteria other than H. pylori in the stomach raised the hypothesis that H. pylori and microbiota 
interactions may be a relevant factor contributing to gastric carcinogenesis (which correlates, from a clinical point of view, for 
example, with MALT gastric lymphoma regression as observed in H. pylori-negative patients undergoing antibiotic therapy) (14). 
Gastric pH modifications induced by H. pylori may modify bacterial substrate availability and local immune responses, which may 
result in dysbiosis phenomena mediated, at least in part, by an H. pylori-microbiota interaction able to produce a pro-carcinogenic 
inflammatory response, for example, via the stimulation of toll-like receptors by bacterial products (15). In spite of other cancers 
implicated in microbiota disorders, as colorectal cancer (16), H. pylori-microbiota interactions raise complexity in the research 
of microbiota as related to gastric cancer.

As discussed in the paper by Dias-Jácome et al., concerns about small sample sizes and study designs are major limitations 
of this review. Discordant findings from human studies may be related to subject heterogeneity, different sample origins, and 
disparities in bacterial detection methods (partly due to the progressive replacement of traditional culture and genetic testing by 
newer sequencing methods). Also, gastric microbiome characterization is poorly understood when compared to other locations. 
Besides individual composition, the differentiation between permanent microbes and others passing from adjacent locations such 
as the oral cavity remains unclear. In any case, the findings of reviewed studies indicate a need for prospective studies including 
samples from different sites and an evaluation of time relationships between gastric microbiota, premalignant conditions, and 
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cancer, as well as a standardization of study methods (3). Nevertheless, designing translational and epidemiologic studies to 
assess potential factors in the host and epidemiologic environment represents the real challenge nowadays. The latter aspect is of 
great interest for gastric cancer considering its epidemiological characteristics. In spite of a reportedly decreased incidence over 
the last few decades, it remains the fifth cause of new cancer cases and the third cause of cancer-related mortality in 2012, with 
the highest incidence in Japan, China, Central and Eastern Europe, and Central and South America (17). A particular geograph-
ical distribution has been documented in many countries – for example, highest incidence areas in northern and northwestern 
Spain, which has persisted over the last decades concurrently with a decreasing incidence worldwide. Emphasis should be laid 
on the relevance of epidemiological factors as related to individual and environmental conditions, including dietary patterns and 
environmental exposures, in study designs, as has been the case in Spain (18). Presently, a recent study conducted in Colombia 
showed a different gastric microbiota composition between subjects from different gastric cancer incidence areas, independently 
of H. pylori status (19).

In summary, the systematic review of microbiota and gastric carcinogenesis published in this issue of The Spanish Journal of 
Gastroenterology (Revista Española de Enfermedades Digestivas) contributes to the preliminary evidence available on the complex 
role of gastric microbiota and its interaction with H. pylori in gastric carcinogenesis. Research on this hypothesis is of great interest, 
since demonstrating a pathogenic implication of gastric microbiota may lead to identify diagnostic and/or prognostic biomarkers, 
as was recently reported for colorectal cancer (20). The underlying microbiota-related mechanisms of gastric carcinogenesis may 
be poorly understood until microbiological and epidemiological factors are incorporated into study designs, including factors 
related to the host and epidemiologic environment. Overcoming the excessive enthusiasm derived from interesting news in this 
area, an appropriate interpretation of study findings, and further corroboration in prospective studies, will improve the clinical 
management of diseases resulting from microbiome disorders, avoiding the potential problems of microbiota-related therapy in 
those clinical situations where its pathogenic contribution is uncertain and poorly understood (21,22). 
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