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	Project Title
	PhEMA1 phenotyping authoring tool validation with eMERGE BPH case algorithm as use/test case

	Tentative Lead Investigator (first author)
	Jennifer A. Pacheco, Sarah Stallings (co-first authors)

	Tentative Senior Author (last author)
	Jyoti Pathak, Josh Denny, Will Thompson

	All other authors 
	Luke Rasmussen, Huan Mo, Rick Kiefer, Monika Ahuja, Peggy L. Peissig, Eric R. Larose, Kathryn L. Jackson, Abel Kho, Peter Speltz, Guoqian Jiang, Tom Campion, 
David Carrell, Vivian Gainer, Ken Borthwick,…?

	Sites Involved
	Northwestern, Vanderbilt, Mayo, Cornell, Marshfield, other sites w/ adult subjects, whom can meet the deadlines listed below under Milestones, & are interested such as GHC, Harvard/Partners, Geisinger?

	Background / Significance
	The PhEMA1 project was founded by 3 eMERGE sites to “…design, build and promote an open-access community infrastructure for standards-based development and sharing of phenotyping algorithms, as well as provide tools and resources for investigators, researchers and their informatics support staff to implement and execute the algorithms on native EHR data.”1  The eMERGE phenotyping workgroup charter includes adopting standards for phenotyping.  Thus, on March 30, 2016, an eMERGE PheKB2/PheMA1 webinar presenting PheKB2 and its integration with PhEMA1 was held, at which multiple sites expressed interest in testing.  The BPH (benign prostatic hyperplasia) eMERGE case algorithm makes an excellent use case for testing the PhEMA software presented at that webinar, as:

· BPH is relatively common3;
· the algorithm is relatively simple with all 3 logical operators (and, or, not) and with common standardized and coded data elements present in most EHR databases and data warehouses/marts such as i2b24; and, 

· the algorithm was executed by all adult eMERGE sites in phase II & III
BPH is a high prevalence disease associated with a multitude of factors including age, androgens, diabetes, and obesity.  No GWAS has yet been done to study genetic factors in the disease. The original phenotype algorithm was designed to capture both older men where BPH was not observed and BPH diagnosed in men as young as 40. The primary site implementation at Vanderbilt and secondary validation deployments all had PPV of 100%.  

	Outline of Project
	PhEMA team:

1. Create a representation of the eMERGE BPH case algorithm using the PhEMA software: completed
2. Export the representation to a portable executable format: completed, avail. in 2 versions:
a. Version that runs against a standard i2b2 implementation, successfully tested at NU

b. Version that can run against any relational database, successfully tested on VU’s S.D. data warehouse
All participating sites:

3. Execute the algorithm using the portable executable KNIME workflow generated by the PheMA software: completed at NU, VU, & in progress at Mayo, Marshfield, and Cornell

4. Compare results (see other sections below): in progress at VU and NU

5. Optionally compare against validated (i.e., via chart review) list of subjects with BPH to compute PPV: in progress at VU and Marshfield,  NU, optional at all other sites
6. Statistical analysis (see below)
7. Write paper – draft outline in progress

	Desired

Variables (essential for analysis

indicated by *)
	· *Number &/or prevalence of BPH case subjects found by each site’s individual custom implementation of BPH case algorithm for eMERGE phases II & III

· *Number &/or prevalence of BPH case eMERGE? subjects found w/ the executable program generated by PhEMA software

· If BPH alg. validated such as by chart review:

· PPV from eMERGE implementation and validation

· PPV when ran using PhEMA software (no need to do new chart review, subjects should be the same)
· Estimate of time (hours or days) it took to create and run custom implementation for eMERGE phases II & III

· Approx. time (minutes or hours) it takes to run the auto-generated executable program

	Desired data
	· Sites will need, but will not share, all variables needed to run at least the BPH case algorithm (except the optional tumor registry data), which are, from the EHR:

· Gender and current age

· ICD-9 diagnosis codes

· CPT procedure codes

· Medications by RxNorm codes (or possibly NDCs)
· Any modifications needed in order to successfully run the executable program, and time it took to make those modifications

· See above list of variables for add’l. data needed

	Planned Statistical Analyses
	· Sensitivity and specificity analysis at those sites that did validation

· Estimated prevalence, & comparison of number/prevalence of subjects w/ custom vs. auto-generated implementations

· If feasible, comparison of time it takes to do custom vs. auto-generated program

	Ethical considerations
	None, as we are only gathering high-level aggregate data, and all adult eMERGE sites should already have IRB approval to run the BPH case algorithm on at least their biobank or eMERGE subjects, if not all their subjects with EHR data, as they have all already run the BPH case algorithm for eMERGE phases II & III as of March 2016

	Target Journal
	JAMIA

	Milestones**
	1. by 6/10: Approval of concept sheet
2. by 6/30: testing PhEMA software with BPH algorithm completed 
3. by 7/15: First draft sent

4. by 7/29 (1-2 weeks after 1st draft sent): Comments from other authors due to co-first authors
5. by 8/5: Second draft of the paper sent 
6. by 8/12 (no more than 1 week after 2nd draft sent): 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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