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Abstract

Recruitment for clinical trials remains a challenging and costly aspect of clinical research. Automated programs that can identify potentially eligible subjects to maximize recruitment and decrease associated costs are attractive to groups that are conducting clinical trials - especially as the size and scope of Electronic Medical Record (EMR) data continues to increase. Patients and their families also desire more efficient rapid mechanisms to identify potential trials that may benefit them.   Automating the process of matching patients to available trials will require standardized representations for eligibility criteria.  This panel will characterize the emerging work on representing eligibility standards in a manner that allows computer-based decision support for subject recruitment.   Speakers will address the current status of standards development and adoption.  The features and use of applications for standardized clinical research eligibility criteria will be described.  Additionally, the panel will propose a research agenda for the AMIA Clinical Research Working Group that will increase the utility and adoption of study recruitment standards and systems that process EMR data relative to protocol-specific eligibility criteria. 
Introduction

Eligibility criteria for clinical trials are defined as the medical or social standards determining whether a person may or may not be allowed to enter a clinical trial; and are based on factors such as age, gender, type/stage of a disease, previous treatment history, and co-morbidities (http://clinicaltrials.gov/). Ultimately, clinical trial eligibility is determined by research staff, but applications that can identify likely candidates for clinical research studies will help researchers target recruitment efforts in more efficient ways. 

There are currently no standards for authoring or representing eligibility criteria in a standard and structured way.[1-4] Standardizing core eligibility criteria will serve as the underpinning for various use cases and technical implementations of eligibility screening and subject recruitment applications. One such initiative is ASPIRE (Agreement on Standardized Protocol Inclusion Requirements for Eligibility), a CDISC-sponsored project that aims to establish structured representation of a core set of coded eligibility criteria, using accepted medical terminology standards.[5] These coded eligibility data elements are recommended to become part of the required protocol registration fields, such that searching for protocols by patients/families, and identifying possible cohorts of patients would be greatly facilitated.  Other approaches, such as that of the Clinical Observations Interoperability (COI) Task Force created as a part of the W3C Interest Group on the Semantics for the Healthcare and Life Sciences[6] includes standardized query languages such as SPARQL.[7, 8] 
The Biomedical Research Integrated Domain Group (BRIDG) model is a means of bridging various standards, different organizations and the domain of clinical research with that of healthcare.[9] BRIDG is a domain analysis model of protocol-driven research, and is developed in cooperation with volunteers representing the National Cancer Institute (NCI), the Clinical Data Interchange Standards Consortium (CDISC), the Regulated Clinical Research Information Management Technical Committee (RCRIM TC) of Health Level 7 (HL7), and the Food and Drug Administration (FDA). The BRIDG is currently under ballot as an HL7 standard domain analysis model. 

A variety of statistically based patient sampling methods are available and applied across a broad range of segmentation and prediction problems (e.g., risk for coronary heart disease). [10] Often it is possible to generate better model performance by utilizing the full range of continuous variables (e.g., physiologic measures) as opposed to categorizing them.[11] However, identification of potential clinical trial patients typically is accomplished by applying a set of rules.  We propose considering the application of statistically based methods for screening patients as we have found that this approach can significantly outperform rule-based approaches.

Panel Contents

This panel, comprised entirely of AMIA Clinical Research Working Group (CRWG) members, will discuss various aspects of the development and usage of eligibility standards for clinical research.  The panel members will discuss the nature and penetration of standards for eligibility criteria representation and exchange, describe the features of systems currently used for clinical research eligibility in academic healthcare settings, and identify needed research and standards gaps.  This panel will begin with a brief introduction of terminology, overview of relevant standards, and possible applications related to the notion of automated eligibility screening. Afterward, the features and adoption of standards, approaches, and applications in this area will be explored by the panelists. The status of various eligibility representation standards (e.g., CDISC’s Structured Protocol Representation Group ASPIRE project) will be described, as well as some of the issues in applying these standards in large healthcare settings. (Niland) The relevance, challenges, and experience of harmonizing an information model for cancer clinical trials eligibility criteria with BRIDG will be described. (El Saadawi) Based on a recent MEDLINE literature review of eligibility criteria knowledge representations, the key issues and tradeoffs to be considered in designing or selecting an eligibility criteria representation for various tasks will be presented (Weng). Dr. Weng will also discuss briefly the list of active standards in this area, and contrast their differences (e.g., data standardization, query standardization, level of formalism).  Data and qualitative analysis of a series of open–ended interviews with technical representatives from a convenience sample of 5 healthcare organizations will be discussed in detail. (Huser) A discussion of eligibility screening systems based upon statistical models as opposed to set rules will be presented and implications for emerging standards and applications will be described. (Jones) The panel will end with a discussion list of outstanding challenges and gaps in knowledge, technology, or standards. The panel will include time for audience comments on a set of suggested next steps for this topic, and proposed future activities for the AMIA Clinical Research Working Group (CRWG).

Significance
There is great perceived value in being able to work with standardized and structured eligibility criteria including as a means to achieve interoperability between clinical research data and clinical care data. Applications that identify likely candidates for clinical research studies would help researchers target recruitment efforts in more efficient ways, making clinical research more efficient. Alternative uses for formal eligibility criteria include clinical decision support and quality monitoring of patient care. Eligibility criteria are not just useful for recruitment task but also for case identification from EHR or clinical evidence application.  Ideally some standards should be scalable to tasks other than recruitment.  
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