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	Background / Significance
	GWAS 
has the potential to inform inter-individual variation in infection susceptibility. Polymorphisms of the immune system can predict risk of infection or outcomes, as shown for susceptibility to bacteremia, tuberculosis, and severe malaria, and sepsis in the intensive care unit. Polymorphisms are associated with leprosy, Helicobacter pylori and Chlamydia infection, periodontitis, and tuberculosis. 
Clostridium difficile (C. diff.) infection is a reemerging pathogen that is the largest cause of hospital-acquired diarrhea in the U.S. and Europe. Outcomes include 5% mortality in the elderly, and US annual costs of $1.1 billion dollars. Observed differential susceptibilities may include a genetic basis.  C. diff. controls will be matched by demographic factors and presymptomatic antibiotic exposure. 


	Outline of Project
	1. Understand phenotype and potential confounders.
2. Determine clinical model.

3. Whole genome association

4. Higher order SNP associations (haplotype)
5. Demonstrate benefit of genetics to clinical model.

	Desired

Variables (essential for analysis

indicated by *)
	Phenotypes:

1. Cases are defined as positive for C. diff. (ICD9 and/or lab test) 
2. Controls are defined as negative for C. diff. in the presence of antibiotic exposure.

Covariates:

1. Demographics: Index age, BMI, sex, genetically determined ancestry
2. Known risk factors: Indication for nursing home residence, medium/high risk antibiotic exposure, diabetes

3. Immunosuppression: Chemotherapy, diabetes, HIV, organ transplant, corticosteroids


	Planned Statistical Analyses
	Clinical data inspection and imputation 

We will use Frank Harrell’s Hmisc library’s describe function to print basic descriptive statistics including patterns of missing data and distributions for continuous variables. We will consider multiple imputation techniques to predict missing values. 

Association:

We will analyze C. diff. phenotype adjusted for demographic traits and covariates using PLINK. We expect to stratify by race but will utilize eigenvalues on race clustering as a covariate to include all subjects as needed.  

Based on the initial round of association results, we will extend the association to haplotype-based analysis. We will consider biological pathways of interest.

 

	Ethical considerations
	No physical risks.

	Target Journal
	Immunology, Hope for Nature Genetics!

	Milestones
	First draft: May 1, 2021
Second draft: July 1, 2021
Submission: August 1, 2021


1

