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	Project Title
	GWAS and PheWAS for acne gene discovery and comorbidity assessment

	Tentative Lead Investigator (first author)
	TBD

	Tentative Senior Author (last author)
	Lynn Petukhova

	All other authors 
	Maurine Tong, Krzysztof Kiryluk, George Hripcsak, Chunhua Weng, Annemieke de Jong, Kimberly D. Morel, Christine T. Lauren, Laura E. Levin, Maria Garzon plus any additional eMERGE authors interested in participating

	Sites Involved
	We propose a network-wide study (all sites invited to participate). The analyses will be led by Columbia University.

	Background / Significance
	Acne is a highly prevalent dermatological condition and one of the most frequent diagnoses in dermatology and medicine overall.  The most common form of this pilosebaceous follicular disorder, acne vulgaris, has an age-dependent onset occurring in adolescence and typically resolves by age 25.  Other subtypes include infantile acne, mid-childhood acne, adult persistent acne, and therapeutic resistant acne.  Phenotypically distinguished subtypes include acne comedonica, nodulocystic acne, acne inversa (also known as hidradenitis suppurativa), and acne fulminans.  Finally, acne is an essential component of a number of rare syndromes including congenital adrenal hyperplasia, polycystic ovary syndrome, and Alpert syndrome, among others.
Despite the prevalence of this disorder, it has been the subject of very few rigorous epidemiological studies, either descriptive or genetic.  Estimates of prevalence range from 3%-28%.  There is suggestive evidence that acne patients are at a higher risk for medical and psychological comorbidities, such as sinopulmonary disease, gastrointestinal disease including inflammatory bowel disease (IBD), depression, and anxiety.  Importantly, both IBD and depression have also been associated with systemic therapies such as antibiotics and isotretinoin treatment, but both lack long-term prospective studies, obscuring a definitive causal link.
Family and population-based studies have found high heritability (78%) and familial clustering.  Only three GWAS have been conducted, and these have been in very small cohorts, collectively identifying five loci that exceed genome-wide significance.  While genetic studies of rare Mendelian forms of acne have identified a small number of genes, mechanistic connections to common forms of the disease remain unknown.
Here, we propose to use ICD-codes to identify an acne cohort from eMERGE participants.  We will use this data to test several hypotheses.  First, we will test the hypothesis that common genetic variants influence the risk of acne by conducting a GWAS.  Second, we will test the hypothesis that pleiotropic disease associations underlie acne comorbidities by conducting a PheWAS.  Third, we will assess the distribution of genetically predicted IBD among acne cases and controls to test the hypothesis that shared disease mechanisms provide a biological basis for the co-occurrence of IBD and acne.  Finally, we will perform a case-only analysis to test the hypothesis that isotretinoin treatment influences the distribution of IBD within acne patients, using both ICD codes and genetic risk scores for IBD.

	Outline of Project
	The project will be conducted in several stages:

1. Phenotype development

2. Genetic association testing

3. PheWAS

4. Genetic risk score analyses

Manuscript preparation and submission

	Desired

Variables (essential for analysis

indicated by *)
	ICD codes for acne with available GWAS datasets:
· Age, sex, race/ethnicity*

· ICD codes for various acne types*
· Medications including Isotretinoin, topical or systemic antibiotics*

· ICD9/ICD10 for ulcerative colitis and Crohn’s diseases*

· PheWAS codes

	Desired data
	· Typed and imputed genotype data from all EMERGE sites

	Planned Statistical Analyses
	Standard case-control GWAS for binary traits. Data from individual centers will be combined using standard meta-analysis approaches. Secondary genetic analyses will include association of genetic risk scores (GRS) for IBD, which will be calculated using previously reported GWAS SNPs (https://www.ibdgenetics.org), weighting each SNP by its effect estimate.
PheWAS will be performed for genome-wide significant loci. The PheWAS analyses may be performed by each individual site or centrally at Columbia, as preferred. The summary statistics will be combined by meta-analysis across all EMERGE sites.

	Ethical considerations
	There are no additional risks involved. The EHR and genomic data will be stored at a secured location in the CUMC data storage system. No data will be shared with unauthorized third parties. Patient identity will not be compromised by the proposed analysis. We will also abide by the eMERGE guidelines in this regard.

	Target Journal
	TBD

	Milestones**
	Medication data: July 2017

GWAS: 2017

Draft of manuscript to authors: 2018-2019
First submission: by the end of 2019


** 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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