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	Tanya Froehlich

	Tentative Senior Author (last author)
	John B. Harley

	All other authors 
	(Cynthia A. Prows, Bahram Namjou-Khales, Todd Lingren Keith Marsolo, Peter White… Wendy Wolf others at BCH… Mark Williams….)
Any eMERGE II, III collaborators interested in participating who submitted GWAS or PGRNseq data on participants with MPH exposure documented in the EHR.


	Sites Involved
	Cincinnati Children’s Hospital Medical Center (CCHMC)
BCH

CHOP

Geisinger

Any eMERGE II sites interested in participating


	Background / Significance
	Attention-Deficit/Hyperactivity Disorder is a common neurobehavioral disorder
 HYPERLINK \l "_ENREF_1" \o "Merikangas, 2010 #1591" 
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 affecting individuals across the lifespan, including ~8% of U.S. children
 HYPERLINK \l "_ENREF_2" \o "Froehlich, 2007 #1211" 
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 and 4% of adults.
 HYPERLINK \l "_ENREF_3" \o "Kessler, 2006 #3550" 
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 Adverse sequelae of ADHD include marked impairment in school, occupational, social, and family functioning.
 ADDIN EN.CITE 
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 Methylphenidate (MPH) is the most commonly prescribed medication for ADHD worldwide:
 ADDIN EN.CITE 
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 ~10 million MPH prescriptions were dispensed at U.S. retail pharmacies in 2010 to children, making it the #5 and the #1 most commonly prescribed medication for 2-11 year olds and 12-17 year olds respectively.
 HYPERLINK \l "_ENREF_7" \o "Chai, 2012 #3453" 
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  Robust efficacy data support the use of MPH for ADHD treatment,


 ADDIN EN.CITE 11

 criminality,10

 substance abuse,9

 and additional evidence linking use of MPH to reduced rates of school absenteeism and failure,8

 with the strongest effects noted on core ADHD symptoms,

12

 and suicide.
13

 However, up to 30% of patients receiving MPH do not demonstrate adequate therapeutic effects, and even among responders, there is marked variability in magnitude of response, optimal dosage, duration of effect, and side effects.


 HYPERLINK \l "_ENREF_14" \o "Greenhill, 2001 #430" 
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Recommended clinical practice for initiating MPH therapy is to start at a low dose, increasing until intolerable side effects develop or clinical improvement is maximized.
 HYPERLINK \l "_ENREF_4" \o "Wolraich, 2011 #1356" 
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 Typical MPH titration in community-practice is a process that takes months. The result of this trial-and-error method is often marked delays in achieving optimal symptom remission, as well as premature termination of treatment due to provider or patient/family frustration with the titration process.
 HYPERLINK \l "_ENREF_17" \o "Stein, 2008 #558" 
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	Revised Outline of Project*

	1. Develop, test, and validate algorithm to identify MPH (methylphenidate, methylphenidate HCL, or dexmethylphenidate) treated children and adults whose GWAS and/or PGRNseq and EMR data is available 
through eMERGE. 
a. July 2014 count indicated at least 1670 eMERGE participants have been treated with MPH

2. Develop, test and validate method for determining continuity of MPH treatment (proxy for favorable response to MPH) across eMERGE sites.
3. Conduct association analysis using PGRNseq genotyping or GWAS genotyping or a combination of the two by single-marker analysis
4. Draft, revise, submit manuscript 
*NOTE: Step 2 of  Prior Outline was to “Develop, test and validate method for reliably scoring symptomatic improvement, MPH tolerability, and treatment success.”  Accordingly, work on development of MPH response prediction algorithm using EMR data was conducted.  AT CCHMC, four clinicians performed double annotation chart review on 80 patients with 360 time events. The clinician judgments were adjudicated and a final gold standard was generated.  However, suboptimal pairwise inter annotator agreement derived from the gold standard annotation suggested further difficulties in successfully developing a machine learning prediction of MPH response in ADHD.  A chart review conducted by CHOP showed similar discrepancies between reviewers. For this reason, Step 2 was revised as above.

	Desired

Variables (essential for analysis

indicated by *)
	Phenotypes:

1. MPH treatment continuity (proxy for favorable response).*   
Covariates:

1. MPH dose*, concomitant medications,* comorbid behavioral and developmental conditions,* demographic variables.* 

	Desired data
	Start with CES1 genotypes within PGRNseq & GWAS data

PGRNseq data (partially completed), 
GWAS data,
EMR data as outlined by validated algorithm

	Planned Statistical Analyses
	1. Logistic regression model for primary outcome 
2. Any other treatment measures to be treated as secondary outcomes and statistical analysis regarded as exploratory to reduce risk of false positive findings.

	Ethical considerations
	Proposed analyses of de-identified GWAS, SPHINX and de-identified EMR data is not intended for return of individual results.

	Target Journal(s)
	TBD


	Milestones**
	Project duration: 

1. Complete testing and validation of algorithm at CCHMC by 5/1/2017
2. Validate algorithm at secondary sites by 8/1/2017
3. Identify MPH exposure cases and outcomes in GWAS cohort and in SPHINX cohort using algorithms by 10/1/2017
4. Conduct association analysis – complete by 12/1/2017
5. Draft 1 of manuscript by 2/1/2018
6. Draft 2 of manuscript by 4/1/2018
7. Submit manuscript by 6/1/2018
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�E3 NGS/snp panel does not include CES1 which is essential for MPH association studies. Therefore, we only intend to include GWAS and PGRNseq data
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