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CONCEPT CLEARANCE FOR RFA


Genome-Wide Studies in Biorepositories with Electronic Medical Record Data 

NHGRI Advisory Council, February 2007

Purpose

Staff seeks Council clearance for an RFA to support investigative groups affiliated with existing biorepositories to develop methods and procedures for, and then to perform, genome-wide studies in participants with phenotypes and exposures defined by electronic medical records (EMR).  The goal of this initiative is to develop and apply approaches for using U.S. biorepositories with EMR systems for large-scale genomic research by determining, for each participating biorepository: 1) completeness, validity, and reliability of phenotypic and exposure information derivable from EMR; 2) adequacy of existing consent for research using genome-wide technologies and for sharing data widely with other investigators; 3) needs for additional consent and/or consultation with biorepository participants, investigators, and other relevant groups; 4) best practices for IRB interactions, participant consent, and results reporting, and for collecting, documenting, and sharing data; 5) representativeness and diversity of biorepository participants; and 6) associations of genome-wide data with EMR-defined phenotypes. 
Background 

Biorepositories or “biobanks,” in which biospecimens linked to personal health information are collected on large numbers of persons, are increasingly being established for genetic research.  Many U.S. biorepositories are being developed in health care systems with existing EMR, such as the Children’s Hospital of Philadelphia, Kaiser Permanente N. California, Marshfield Medical Clinic, and the Veterans Health Administration.  Extensive international experience with biorepositories has demonstrated the power and efficiency of linking genetic data to diagnoses defined by existing record systems, but the reliability and completeness of EMR in these settings have been questioned.  Reliability, and completeness of EMR in the US are largely unknown.
Population-based studies of genetic and environmental contributions to disease continue to be developed in the US, both within and outside existing biorepositories.  Such programs could be greatly facilitated by availability of complete, standardized, and unbiased EMR systems.  To the extent that EMR data may be used for identifying incident disease and, to a lesser extent, exposures, information is needed on the validity of these data before using them in genome-wide research.  Potential biases in diagnoses and limitations in exposure assessment should be defined and addressed.  Completeness of coverage of clinical care of any given EMR system should be assessed, as multiple potential sources of care may be available to a given patient.
In addition to issues of validity of EMR-derived information, the suitability of such data for research use by investigators outside a given EMR system has not been widely examined.  Information is needed on the data extraction methods needed to obtain clinical information for genome-wide research, and on the compatibility of existing EMR formats with each other, with Unified Medical Language Systems, and with standardized databases such as the National Center for Biotechnology Information’s dbGaP.  Information is also needed about procedures for preparing and depositing research-ready data into such databases, and adequacy of documentation and “user-friendliness” of available data to outside users.
The rapid evolution of genome-wide technologies poses special challenges for consent and consultation processes in existing biorepositories.  Adequacy of participant consent for research use of biospecimens and data collected in the course of clinical care has not been systematically evaluated.  Concerns related to widespread data sharing for research use outside a given health care system have not been assessed.  Information is needed on acceptability of such research to biorepository participants, clinicians, investigators, and IRBs; completeness of participants’ understanding of the consent process, including benefits and risks of participation, and of the potential of the biorepository for research use; and participants’ concerns regarding data sharing, evolving technologies, and return of individual results of genetic studies.  Concerns of clinicians and investigators, and of biorepository IRBs and other institutional officials regarding data sharing, results reporting, and rights to publications and intellectual property must also be addressed if this research is to be successful.  The impact on the biorepositories themselves of adding evolving genomic technologies and widespread data-sharing is largely unknown, particularly in terms of participation rates, participants’ restrictions on consent, and willingness of investigators and institutions to develop resources destined for widespread sharing.

The focus in this RFA on biorepositories with EMR systems should not be interpreted as an endorsement of this particular design as an optimal model.  Biorepositories represent a potentially important research innovation, however, and many are being developed expressly for large-scale genomic research.  Evaluating the strengths and weaknesses of this model and developing best practices for conducting genome-wide studies in these settings, while encouraging the use and sharing of these resources for genomic research, will facilitate both the application of genomic technologies to population studies and the development of research resources that are the core goals of NHGRI’s population genomics efforts.

Research Scope and Objectives
This RFA would support investigative groups affiliated with existing biorepositories to develop necessary methods and procedures for, and (with appropriate approvals and assurances) to perform large-scale, high-throughput genomic technologies in participants with stored biospecimens and with phenotypes and environmental exposures defined by existing EMR systems.  Existing biorepositories may not currently have all the necessary information and  procedures in place to permit application of genome-wide technologies and sharing of resulting  data with the broad scientific community.  Sharing of expertise and experience in these areas across biorepositories will be a key goal of this collaborative program, with the intent of raising the standards for genomic research across biorepositories in general.   
Early in the project period, investigative groups supported by this RFA would form a Steering Committee to develop and agree upon specific criteria to be met before genome-wide studies and data sharing should proceed.  Each investigative group would be expected to meet these agreed-upon criteria, or to demonstrate why such criteria are not relevant to their biorepository, before receiving approval to submit samples for genome-wide studies proposed for support under this RFA.  The Steering Committee would also evaluate existing phenotypic and exposure data derived from the biorepositories’ EMR systems for completeness, biases, and compatibility across sites and with dbGaP; extent of documentation; and ease of use by naive users.  Where possible, approaches for improving data collection, extraction, and standardization would be identified and the feasibility of such enhancements examined in consultation with EMR experts.  Documentation of existing consent would be reviewed for adequacy for genome-wide studies, data sharing, and results reporting; potential needs for additional consent would be identified.  

Awardees would also jointly develop and implement approaches for evaluating concerns among biorepository participants and their families, clinicians, investigators, IRBs, institutional officials, and other relevant groups regarding addition of genome-wide technologies to the biorepository and widespread sharing of resulting data.  Awardees would work collaboratively to develop guidelines for dissemination to other biorepositories on consultation and consent for genome-wide studies, and on extracting and depositing EMR-derived data in dbGaP.

At present, the best technology for relating variation across the genome to diseases and traits in unrelated persons is GWA genotyping, but that might well change during the course of this proposed RFA.  For that reason, the predominant initial focus of this RFA would be on GWA studies, but other genome-wide technologies (such as extensive sequencing, assessment of structural variation, etc) should be anticipated and, where appropriate, proposed and justified.  
Each applicant would be asked to propose a GWA study of 1,000-1,500 cases and suitable controls (or 3,000 cohort members) sufficient to identify genetic variants associated with complex diseases or traits.  Investigators could propose to select cases for a single trait, so that a single investigator could conduct a valid, “stand-alone” GWA study, or cases for three to five traits (~300-500 cases each) and controls that could be combined with cases and controls from other groups participating in this RFA.  The latter design, though more complicated and dependent on the availability of comparable cases and controls from other investigators receiving awards, would be more effective in evaluating the challenges in pooling information across biorepositories.  In addition, studies would be selected to provide the program as a whole a broad range of participants approximating the diversity of the U.S. population on major demographic factors such as age, race/ethnicity, US geographic region, and urban/rural residence.  Participating biorepositories should have comprehensive EMR systems with phenotypes and environmental exposures derived entirely or nearly entirely from the existing EMR system.
Consensus criteria for proceeding with genome-wide studies might include: validity, reliability, and comprehensiveness of EMR data; documentation and ease of deposition and use of EMR data by outside users; adequacy of available biospecimens; reduction of biases in participant recruitment or exposure/outcome ascertainment; adequacy of consent for genome-wide technologies and data sharing; appropriateness of plans for reporting results; and adequacy of consultation with participants, communities, IRBs, institutions, and other relevant groups.  Once these agreed-upon criteria are met, the quality of the data set has been assured by NCBI, and the quality of the biospecimens has been assured by an NHGRI-specified genomic facility, genomic studies would be approved by NHGRI to proceed.  If a given investigative group’s genomic study cannot be supported because the agreed-upon criteria for proceeding cannot be met, or because widespread data sharing is not possible, that group would be encouraged to continue to participate in other collaborative activities of the program as appropriate.   
GWA genotyping would be supported through existing, NIH-funded GWA genotyping facilities previously selected through competitive processes, or through a separate RFA as a part of this program.  Genotyping data would be provided to dbGaP and linked to phenotype/exposure data.  Awardees would be supported to analyze genotype-phenotype associations, report results to participants as appropriate, and disseminate the results to the scientific community.
Mechanism of Support
This initiative would use the NIH U01 (Cooperative Agreement) award mechanism.  Three to five biorepositories would be selected and one would also be invited to serve as the Administrative Coordinating Center.  The possibilities for supplementing existing genotyping centers for cost-effective genotyping compatible with dbGaP would be explored; if this is not possible, a separate RFA would be released and awarded for 1-2 Genotyping Facilities.

Funds Available
NHGRI will commit approximately $25M over a four-year period to support these cooperative agreements; $6M of these costs are for performance of genome-wide technologies such as GWA genotyping and data deposition on 12,000 participants.

