Systematic analysis of immunotherapy efficacy with concomitant antibiotics use: Role of gut microbiome in cancer immune response.
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[bookmark: _GoBack]Statement of the problem: Intestinal microbiota can modulate immune mediated effects of anticancer therapies. Research suggests that efficacy of CTLA-4 blockade and anti-PD-1/PDL-1 drugs may depend on gut microbiota through enhancement of T-cell or dendritic cell function. Interactions of antibiotic and probiotic therapy with cancer immunotherapies have been retrospectively studied and are controversial. The purpose of our study is to assess the impact of  antibiotics on cancer immunotherapy treatment. Methodology: We conducted a systematic analysis of literature analyzing the effects of antibiotic usage on cancer immunotherapy outcome in animal tumor models and patients with advanced malignancies. We searched pubmed, American Society of Clinical Oncology and American American Association for Cancer Research websites for published abstracts from annual meetings, using key words antibiotic usage, cancer immunotherapy efficacy and microbiota. Findings: We found 11 studies, which included 3 publications and 8 abstracts, analyzing immunotherapy efficacy in the presence of antibiotics. 2 were in-vitro studies that showed decreased efficacy of immunotherapy in the presence of antibiotics. Among  1593 patients who were treated with immunotherapy, at least a third of patients received antibiotics during treatment. Overall survival was significantly decreased  in these individuals due to failure of immunotherapy benefits. Conclusion and significance: Immunotherapy drugs have changed the treatment paradigm of many cancers. Yet, majority of patients do not respond to immunotherapy and biomarkers that predict response to immunotherapy are needed. We report the  first systematic analysis of literature from various retrospective studies evaluating antibiotic use and immunotherapy outcome. Antibiotic use, via modifying the gut microbiome is associated with significant worsening of overall survival among advanced cancer patients undergoing immunotherapy. Our results justify further research to evaluate the role of gut microbiome in modulating immune responses to cancer immunotherapies. 


