An Epidemiological Approach to Find Important Bacteria Associated with Diarrhea and Prevention: 16S analyses and quantitative PCR
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Diarrhea continues be a major cause of morbidity and mortality in children under 5 years of age in low-income countries.  The case-control study of diarrhea by the Global Enteric Multicenter Study (GEMS) reported that controls often have pathogens and only ~50% of cases had an attributable risk to one of 26 known pathogens.  We sought to answer whether there are unrecognized diarrheal pathogens and whether there was interaction between pathogens and commensal bacteria. We estimated the bacterial abundance in stools of children with and without diarrhea.  Age and location had profound effects on the composition of the microbiota, as did diarrheal status. Prevotella was the most common genus in older and healthy children. Escherichia and Streptococcus were increased in children with diarrhea over matched controls.  Prior to determining which novel bacteria were pathogens, we developed methods to use epidemiological data to detect known pathogens, e.g. Shigella. Our analyses of quantitative PCR demonstrated that increased pathogen load was associated with disease and a threshold could be established that detected twice as many cases at the same odds ratio as culture.  A novel statistical method for examining interactions was applied to testing for interactions with Shigella.  Four Lactobacillus taxa were found to be protective.  A L. salivarius isolate from Kenya with an uncharacterized bacteriocin gene inhibited the growth of Shigella in culture.   We suggest that some unrecognized pathogens may be Streptococci, pathogens cause disease when they reach an effective concentration and that other bacteria in the microbiota help to the amount of specific pathogens.
