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	Sites Participating
	
All eMERGE sites

	Background / Significance
	This work is done as a rapid supplemental analysis requested by a reviewer for a favorably reviewed methods paper by our collaborators Peters and Hsu. The reviewer’s requested additional data to support the authors’ claims regarding the PRSs.

Three sets of polygenic risk scores (PRS) were developed for colorectal cancer (CRC), using three different methods, in subjects of European ancestry in non-eMERGE participants. Thse PRSs were compared for their discriminatory accuracy, using the area under the receiver operator curve (AUC). The best performing PRS utilized 1.2M SNPs and had a AUC=0.65, after adjusting for age and sex, which was significantly more accurate compared with all other PRSs. As multiple PRSs have been compared in non-eMERGE data, it is of great interest to validate that this PRS performs the best in an independent cohort.
 

	Outline of Project
	As a supplemental analysis, we will calculate the AUC for the discriminatory accuracy of the PRS for CRC, adjusted for age, sex, the first ten principal components and site, using the European ancestry cohort from eMERGE. This supplement is for a favorably reviewed paper at American Journal of Human Genetics. We have a separate MCS for PRS development in the multiethnic emerge 4 cohort. Those separate analyses are underway.

The methods for imputation of genotype data and principal components analysis can be found in PMID: 30298529 (Stanaway et. al., The eMERGE genotype set of 83,717 subjects imputed to ~40 million variants genome wide and association with the herpes zoster medical record phenotype. Genetic Epidemiology. 43(1):63-81). 
The case control status for CRC was defined by an algorithm based on ICD9 codes 153 -153.9, 154 - 154.2,154.8 and ICD10 codes C18-C18.9, C19, C20, C21-C21.2, C21.8. An individual is considered a case if their medical record has any of these CRC codes appearing at least twice. That means an individual can have two different codes, each occurring one time, and that is sufficient.  An individual is considered a control if they have none of these codes in their medical record. Only adults over age 18 were considered.



	Desired Data - Common Variables* 
(Available from the CC)
	☒Demographics                               
☒ICD9/10 codes
☐CPT codes
☐Phecodes
☐BMI
	☐Common Variable Labs
☐Common Variable Meds
☒Other: Case/Control status on Phase I and ☐Phase II phenotypes


	Other Desired Data (Available from participating sites)
	Please specifically list out any data elements that participating sites would collect or extract from clinical or other sources for this project (i.e. not common variables above) 

	Desired Genetic Data
	☒eMERGE I-III Merged set (HRC imputed, GWAS)
☒eMERGE PGx/PGRNseq data set 
☒eMERGEseq data set (Phase III)
☒eMERGE Whole Genome sequencing data set
☒eMERGE Exome chip data set
☒eMERGE Whole Exome sequencing data set
☐Other (not listed above):

	Does project pertain to an existing eMERGE Phenotype?
	☒Yes, if so please list                    CRC           
☐No

	Planned Statistical Analyses
	Calculate the area under the curve (AUC) for each PRS prediction on CRC status, adjusting for censored age, sex, the first ten principal components of ancestry and site.




	Ethical Considerations
	
None

	Target Journal
	American Journal of Human Genetics

	
Milestones
(This section should include the key dates for completion of project, including approval, project duration, draft completion, and submission.)

	
February 2020 – completion of statistical analysis



*Common Variables available across all datasets: 
· Demographics: sex, year of birth, decade of birth, race, ethnicity
· Codes: (repeated values & age at event): ICD, CPT, Phecodes
· BMI: (repeated value & age at event) height, weight, BMI
· Labs: (lab name, repeated lab value & age at event) Serum total cholesterol, LDL, HDL, Triglycerides, Glucose fasting/non-fasting/unknown, & White Blood Cell count
· Medications: (medication name, repeated, & age at event) Cerivastatin sodium, Rosuvastatin, Simvastatin, Fluvastatin, Pravastatin, Lovastatin, Atorvastatin, & Pitavastatin
· Other: Case/Control status on Phase I and Phase II phenotype: only on GWAS dataset participants
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