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Immune checkpoint inhibitors (ICIs) have achieved promising clinical results in cancer treatment over the past decade. However,
the efficacy of IClIs is less than 30% in most tumor types, and studies are underway to identify the predictive factors responsive to
ICIs. More than 1,000 species of microorganisms live in the human body, and the second human genome project, The Human
Microbiome Project, has been conducted to understand human diseases through interactions with microbes. As the microbiome
project has progressed, many studies have reported on the association between microorganisms and human diseases, including pre-
clinical and clinical studies on the relationship between ICIs and the microbiome. Therefore, in this manuscript, the relationship be-
tween the microbiome and cancer, especially the effectiveness of IClIs, is reviewed. (Korean J Med 2021;96:312-317)
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Table 1. Selected ongoing studies in which the association between the microbiome and immunotherapy was investigated

. ClinicalTrials.gov . Target

Title No. Target population umber Country

Pilot feasibility study of the interplay between the host gut microbiome and ~ NCT04957511 Gynecological 30 USA
efficacy of treatment for advanced or recurrent Cancer
gynecological cancer patients receiving immunotherapy

Evaluating modifiable biomarkers for the prediction of immunotherapy NCT04954885 Lung cancer 150 USA
response and toxicity

the effect of diet and exercise on immunotherapy and NCT04866810 Melanoma 80 USA
the microbiome (EDEN)

Defining the role of the skin microbiome in vitiligo and immune-related NCT04734704 Melanoma 175 France
adverse events in advanced melanoma patients treated with anti-PD1

Discovery of microbiome-based biomarkers for patients with cancer using ~ NCT04567446 All solid cancer 1,100  France
metagenomic

Pilot study of intestinal microbiome modification with resistant starch in NCT04552418 All solid cancer 12 USA
patients treated with dual immune checkpoint inhibitors

Development and analysis of a sample bank (blood, urine, and stool) NCT04291755 All solid cancer 100 USA
for cancer patients, enabling the systematic study of the effect of blood,
urinary tract, and gut microbiomes on response to treatment

Utilization of microbiome as biomarkers and therapeutics in NCT04264975 All solid cancer 60 Korea
immuno-oncology

Development of bioforte technology for in silico identification of valuable =~ NCT04136470 Lung 130 Poland
genomic features that are candidates for microbiome-based therapeutics cancer/Melanoma
and diagnostics

An observational study to evaluate the microbiome as a biomarker of NCT04107168 All solid cancer 1,800 UK
efficacy and toxicity in cancer patients receiving immune checkpoint
inhibitor therapy

A multicenter phase 1b randomized, placebo-controlled, blinded study to ~ NCT03817125 Melanoma 14 USA
evaluate the safety, tolerability and efficacy of microbiome study
intervention administration in combination with anti-PD-1 therapy in adult
patients with unresectable or metastatic melanom

The role of microbiome in lung cancer and other malignancies NCT03688347 Lung cancer 60 USA

Feasibility study of microbial ecosystem therapeutics (MET-4) to evaluate =~ NCT03686202 All solid cancer 65 Canada
effects of fecal microbiome in patients on immunotherapy (MET4-10)

The role of microbiome in cancer therapy NCT02960282 Colorectal cancer 80 USA

Preventing immune-related adverse events in renal cell carcinoma patients ~ NCT04163289 Renal cell cancer 20 Canada
treated with combination immunotherapy using fecal microbiota
transplantation

Fecal microbial transplantation in combination with immunotherapy in NCT03772899 Melanoma 20 Canada
melanoma patients (MIMic)

Efficacy and safety of neoadjuvant immunotherapy and chemotherapy for ~ NCT04744649 Gastric 80 China
locally advanced esophagogastric junction and gastric cancer : a cancer/gastroesoph
open-label, phase 2 randomised controlled trial (NICE Trial) ageal junction

cancer
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