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	Submission Date
	July 18th, 2016

	Project Title
	Common and rare variation associated with valvular disease in eMERGE 3

	Tentative Lead Investigator (first author)
	Laura Rasmussen-Torvik

	Tentative Senior Author (last author)
	TBD

	All other authors 
	Jennifer A. Pacheco, William K. Thompson, Megan J Roy-Puckelwartz, Elizabeth McNally, Minoli Perera, Geoff Hayes, Maureen Smith
We welcome interested authors from other eMERGE sites

	Sites Involved
	We invite all sites to participate in this phenotype.

	Background / Significance
	Degenerative valve disease is the most common form of valvular heart disease in the United States, and increases with age.  Valvular heart disease encompasses damage or defects in 1 of the 4 valves of the heart: the mitral, aortic, tricuspid or pulmonary, with aortic and mitral involvement being most common.  Patients with valve disease may remain asymptomatic for long periods of time, but with time and further degeneration of the valve, pressure and/or volume overload will develop and may be accompanied by symptoms of congestive heart failure including fatigue and shortness of breath especially on exertion.  In the case of mitral valve disease, there is an increased incidence of atrial fibrillation and therefore thromboembolic complications.  With ventricular enlargement, which can occur in aortic valve disease, there is an increase in ventricular arrhythmias and an increased risk for sudden cardiac death.  The presence of valve disease in the older population is often accompanied by other cardiac disease, including coronary artery disease; the presence of both coronary artery disease and coincident valve disease is associated with increased morbidity and mortality.  For valve disease, there is essentially no medical management and interventions involve surgical remedy.  Newer, less invasive surgical options include percutaneous valve procedures that are currently directed towards older patients who may not be suitable patients to undergo open heart surgery.   

Per the NHGRI-EBI GWAS catalog, only one GWAS study of valvular phenotypes has been published (Thanassoulis G ,Genetic associations with valvular calcification and aortic stenosis, The New England Journal of Medicine [2013, 368(6):503-512]).   

	Outline of Project
	We will obtain the valvular disease phenotype information gathered by the phenotyping group, which in general will involve:

1. Finding cases and controls whom have also had at least 1 echocardiogram, where

a. Cases have valvular disease (mitral or aortic, regurgitation or stenosis), by ICD codes, excluding rheumatic causes by ICD codes (such as base_icd9_cd between '390' and '398' but dx desc. NOT like '%rheum%')

b. Controls do not have any of those same ICD codes but have been seen in cardiology or by a primary care physician recently

2. For those patients, extracting a few numeric measures such as ejection fraction from echocardiograms, which should involve simple regular expression searching at most sites.

We will assess genetic associations with this phenotype in 3 ways
1)   By running a GWAS analysis using the e3 imputed GWAS files

2) By using burden tests collapsing rare variation on the 109 genes sequenced on the emerge3 NGS platform.   We may also use burden testing for selected genes not in the e3 platform using the 1000G-imputed e3 GWAS data.
By searching for rare variants in the
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genes predicted to be damaging but a number of methods

We will also experiment with determining phenotype clusters (of 1 or more related valve disease phenotypes) and then perform GWAS using these clusters.



	Desired

Variables (essential for analysis

indicated by *)
	Please see valvular disease data dictionary for a complete list of requested and essential variables needed for analysis, but in general will likely include:

· Demographics inc. Age of earliest diagnosis

· BMI

· Data from echocardiograms (as mentioned above)

· Co- morbidities inc. other heart diseases such as CAD, HF, & a. fib.

· A few medications and procedures



	Desired data
	e3 imputed GWAS

e3 .vcf files from e3 NGS platform

	Planned Statistical Analyses
	GWAS analyses will be completed in SNP test.
We will utilize skatmeta, raremetalworker, or a similar program for burden tests

We will annotate e3 .vcf files using a variety of methods to identify rare variation of particular interest in persons with valvular disease.

	Ethical considerations
	All phenotype data will be de-identified before it is shared with NU using the best practices employed by the phenotype working group.  

	Target Journal
	TBD


	Milestones**
	1) Sept. 2016 – NU validation of phenotype algorithm

2) Nov. 2016(est) – secondary site validation of phenotype algorithm

3) Jan. 2017(est)– all interested sites complete implementation of phenotype algorithm and send data to NU

4) Genotype-phenotype association analysis

5) 1st draft June 2017

6) 2nd draft 2 weeks later

7) Submit 1 week later


** This section should include:  Timeline for completion of project, including approval, project duration, first and second draft of the paper and submission. 
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