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	Project Title
	NLP algorithm development and GWAS study for Eosinophilic Esophagitis (EoE) using eMERGE subjects

	Tentative Lead Investigator (first author)
	Kottyan, Leah, PhD 

	Tentative Senior Author (last author)
	Marc Rothenberg, MD, PhD

	All other authors 
	Bahram Namjou, Todd Lingren, Keith Marsolo, Beth Cobb, Ken Kaufman, John Harley



	Sites Involved
	All other sites w/ EoE subjects, whom can meet the deadlines listed below under Milestones, & are interested, such as CHOP, GHC, Columbia, Harvard/Partners, Geisinger…

	Background / Significance
	Eosinophilic Esophagitis (EE or EoE) is an emerging allergic disease that is increasingly being recognized among pediatricians, and other physicians. It is a condition that affects the esophagus and has been rising in incidence over the past decade. The main EoE symptoms may mimic gastroesophageal reflux disease (GERD) and can vary depending on the age of the child. Diagnosis of the disorder is dependent on the patient’s clinical manifestations and histologic findings on esophageal mucosal biopsies. Although the pathogenesis of EoE remains unclear, evidence suggests that the disease is associated with T helper cell (Th)-2 type immune responses, which are typical of other atopic conditions. In particular, elevated levels of the Th2 cytokines interleukin (IL)-4, IL-5, and IL-13, as well as mast cells, have been found in the esophagus of EoE patients.  Patients with EoE have concurrent allergic diseases making genetics particularly interesting, to decipher allergy causing genes and variants and to distinguish the ones causative and/or contributory to EoE.
CCHMC is one of the largest sites for collecting EoE subjects for many years and with successful published first GWAS findings in Nature Genetics in 2010. PMID: 20208534 in which a common regulatory variant chromosome 5q22 encompassing TSLP and WDR36 (rs3806932, combined P = 3.19 x 10(-9)) produced the best effect. TSLP is overexpressed in esophageal biopsies from individuals with EoE compared with unaffected individuals. CCHMC subsequently published a second GWAS finding in Nature Genetics in 2014 (PMID: 25017104), identifying genetic variants at 2p23, in particular within the esophageal gene CAPN14.

We believe that by implementing the proposed algorithm across more than 70K subjects in emerge and identify new cases and controls we will increase the sample size and improve the power of study for independent replication and new discovery. 



	Outline of Project
	1. Create NLP algorithm and data dictionary

· Case 1: 

a) Identify by ICD codes (ICD9=530.13, ICD10= K20.0) potential patients with EoE. 

b) Positive Biopsy report: Presence of 15 or more eosinophils per high power field (hpf) on esophageal biopsy 

· Case2: Only (a)
· Coexistent condition and further  subgrouping:

             Presence or absence of 
a) asthma 
b) atopic dermatitis 
c) allergic rhinitis 

d) GERD 

e) IgE- mediated food anaphalaxis

f) Extra-esophageal eosinophilic gastrointestinal disorders

g) atopy in general 
· Control: all subjects with no evidence of esophageal disease (exclude those with ICD 530 to 538) or eosinophilic diseases or esophageal malignancy (150.xx)
All participating sites:

1. Execute the algorithm and identify cases and controls
2. Optionally add comment and compare against validated (i.e., pathology confirmed) list of subjects

· CCHMC team will: coordinate with interested sites to standardize this analysis.
3. Collect data

4. Perform Statistical analysis (see below)
5. Write paper 

	Desired

Variables (essential for analysis

indicated by *)
	· *list of cases and controls after implementation of EoE  algorithm for eMERGE ( all phases, I II or III)
· *Covariates data including:

Age, age of onset, gender, race, ethnicity, all other ICD9 codes, height, weight (if available BMI), and Medications.



	Planned Statistical Analyses
	· PPV and Sensitivity and specificity analysis 

· Quality control evaluation, GWAS analyses, sub-phenotypic analysis, meta-analyses 


	Ethical considerations
	None, Proposed analyses of de-identified GWAS data is not intended for return of individual results.

	Target Journal
	TBD

	Milestones**
	1. by 10/20/2016: Approval of concept sheet
2. by 5/1/2017: testing algorithm completed 
3. by7/1/2017 : cases and controls will be identified 

4. by 9/1/2017 : First draft sent

5. by 10/1/2017: Submission to journal


** 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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