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	Project Title
	GWAS study on non-alcoholic fatty liver disease (NAFLD) in pediatric and adult population: comparison of size effect between adult and children using participants of the eMERGE Network.

	Tentative Lead Investigator (first author)
	Bahram Namjou, CCHMC, 

	Tentative Senior Author (last author)
	John Harley, CCHMC

	All other authors 
	Todd Lingren, Keith Marsolo, Marylyn D. Ritchie, Shefali S Verma Deshmukh, Dhiraj, Beth L. Cobb, and Any eMERGE authors interested in participating.


	Sites Involved
	1) Center for Autoimmune Genomics and Etiology, Cincinnati Children’s Hospital Medical Center (CCHMC), 3333 Burnet Avenue, Cincinnati, OH 45229, USA

2)University of Cincinnati, College of Medicine, Cincinnati, OH

3) Division of Biomedical Informatics, Cincinnati Children's Hospital Medical Center, Cincinnati, OH 45229, USA.
Others…

	Background / Significance
	We have previously evaluated liver function tests and serum bilirubin level across network, curated data and performed GWAS study on those with apparently normal liver conditions. The result has been recently published (PMID: 26413716). As part of Pre-III GWAS progress, we are now interested to look at  liver pathologic conditions in particular non-alcoholic fatty liver disease (NAFLD)  and Nonalcoholic Steatohepatitis (NASH) in order to compare the GWAS results between adult and pediatrics.  To date, several GWAS results have been published for this condition but mostly in adult. This condition has become epidemic in the United States and Western Europe as weight gain and obesity have become more common. It is now the most common cause of liver disorder in the United States. A two- to three-fold rise in the rates of obesity and overweight in children over the last 2 decades is probably responsible for this epidemic.  8 to 26 percent of patients with NASH will eventually develop long term consequences and liver cirrhosis. We plan to develop the NAFLD algorithm, identify appropriate cases and controls and genotype new pediatric samples from our biobank to increase the sample size of pediatrics and for independent GWAS replications. For other sites this will be a retrospective bioinformatic search on eMERGE samples according to data dictionary as described below.


	Outline of Project
	1. Develop and Deploy NAFLD and NASH algorithms at participating sites, collecting their implementation results to assess phenotype precision

2. Collecting phenotype data from all participants (see below)
3. Using aggregated whole genome imputation (qc) (Marylyn et al-Phase II) and new Pre-III dataset for initial GWAS study.
4. Perform GWAS and conditional  analyses in adult and pediatrics and meta-analyses
5. Write manuscript

	Desired

Variables (essential for analysis

indicated by *)
	Phenotype: Data dictionary (DD) is under development in CCHMC and will be distributed across emerge network. some major items in DD include:
1) Demographics, gender, height, weight, BMI

2) Text mining of clinical notes and pathology reports (if available)
3) Labs: LFT total serum bilirubin, (if possible direct or indirect bilirubin measures), liver transaminases (AST or SGOT and ALT or SGPT), lactate dehydrogenase (LDH), gamma-glutamyltransferase (GGT) 
4) All ICD-9 codes
5) age and age at the time of encounter (birth year), all encounters plus date
Minimum requirement:

 *For those sites who are interested to participate but unable to do text mining (NLP) at this time, minimal requirement would be demographics and ICD-9 codes.

Exclusion:
1. we will exclude major causes of secondary hepatic steaotosis in the algorithm:

- Excessive alcohol consumption

- Hepatitis C 
- Wilson’s disease

- Lipodystrophy

- Starvation

- Parenteral nutrition

- Abetalipoproteinemia

- Medications (in particular: amiodarone, methotrexate, tamoxifen, corticosteroids)

- Microvesicular steatosis:
- Reye’s syndrome

- Medications (valproate, anti-retroviral medicines)

- Acute fatty liver of pregnancy

- HELLP syndrome

- Inborn errors of metabolism (e.g., LCAT deficiency, cholesterol ester storage disease, Wolman disease)

A data dictionary will be distributed to all sites

	Desired data
	Using aggregated whole genome imputation (qc) (Marylyn et al-Phase II) and new Pre-III dataset

	Planned Statistical Analyses
	1. GWAS.
2. Conditional analyses
3. Gene-based network analyses.

	Ethical considerations
	There are no physical risks involved.

	Target Journal(s)
	undecided

	Milestones**
	Project duration: One year
First draft: June, 2016



** 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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