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	Project Title
	Genetic studies of central centrifugal cicatricial alopecia 

	Tentative Lead Investigator (first author)
	TBD

	Tentative Senior Author (last author)
	Lynn Petukhova

	All other authors 
	Maurine Tong, Amy McMichael, Ncoza Dlova, Krzysztof Kiryluk, George Hripcsak, Chunhua Weng,
any additional CUMC/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
	While hair and scalp disorders have been shown to be a significant problem in people of African descent, they have been poorly studied and very little is known about underlying causes, creating high unmet needs among patients.  Central centrifugal cicatricial alopecia (CCCA) is a lymphocytic primary scarring hair loss disorder that primarily affects African American woman. The hair follicle is irreversibly destroyed and replaced by fibrous tissue in a characteristic pattern of hair loss initiating at the vertex or crown and spreading in a centrifugal pattern.  Current treatment practices are largely based on anecdotal evidence, with no published randomized controlled studies evaluating therapeutic interventions for CCCA.

It is estimated that up to 80% of African American woman who seek medical treatment for hair loss have CCCA, rendering the disease amenable to studies in electronic health records (EHR). 
Causal investigations into CCCA have been limited thus far.  While some etiological studies have attributed hair-grooming practices to this disorder, these have been conducted retrospectively and in small cohorts, rendering results susceptible to the influences of chance and bias. Preliminary evidence for a genetic basis of the disease is found in family history studies of 14 index families with 31 immediate family members, which suggest an autosomal dominant inheritance pattern in CCCA.  We have initiated genetic studies in a small cohort of families and unrelated samples and wish to leverage eMERGE resources to complement these other activities.

Here, we propose to use ICD-codes, ancestry, age and gender data to identify a CCCA cohort of African American women in the eMERGE consortium.  We will use this data to test two hypotheses.  First, we will test the hypothesis that common genetic variants influence the risk of CCCA by conducting a GWAS.  Second, we will test the hypothesis that the genetic architecture of CCCA is enriched for genetically predicted pathways implicated in other common forms of hair loss.
We have preliminarily identified 410 African American women in the eMERGE consortium data that have at least one ICD-code indicating generalized or unspecified hair loss.  The most common differential diagnoses for hair loss can be excluded with ICD-9 codes for alopecia areata, systemic or discoid lupus erythematosis, and cancer.  We will identify ancestry, age and gender matched controls and conduct the first GWAS in CCCA.

While the cohort we anticipate identifying is smaller than typically seen in GWAS, we have already initiated genetic studies in independent cohorts that we plan on integrating with eMERGE data in future meta-analyses.  Also we will conduct a secondary analysis examining the distribution of genetic predictors of candidate mechanisms in hair loss.
The project that we propose here will help propel forward our understanding of hair loss in African American patients and begin to redress high unmet medical needs for this understudied group of patients.

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

1. Phenotype development
Cases are defined as African American females over the age of 18, with at least one ICD-9 code for generalized or unspecified alopecia (704.00, 704.09) and no ICD-9 code for alopecia areata (704.01), systemic or discoid lupus erythematosus  (710.0; 695.4), or cancer.  Controls are defined as African American females over the age of 18 with no ICD-9 code for any alopecia, lupus or cancer.
2. Genetic association testing

3. Genetic risk score analyses
4. Manuscript preparation and submission

	Desired

Variables (essential for analysis

indicated by *)
	Implementation of standardized Columbia EMERGE phenotypes related to autoimmunity and inflammation across all sites with available GWAS datasets: 

· Phenotype ICD code*
· Age, sex, race/ethnicity*
· ICD codes of comorbid conditions

	Desired data
	· Standardized phenotype as indicated above

· 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 analyses will include association of genetic risk scores (GRS) for other hair loss diseases studied with GWAS, which will be calculated using SNPs reported at genome-wide significance (https://www.ebi.ac.uk/gwas/search), weighting each SNP by its effect estimate.

	Ethical considerations
	There are no additional risks involved. The EMR 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**
	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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