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Abstract 

This RFI submission specifies an advanced standards-based approach to solving the problem of health data semantic interoperability between the Military Health System’s (MHS) and other organizations such as the Veterans’ Health Administration (VHA), the Managed Care Support Contractors (MCSC), the Food and Drug Administration (FDA), and others.  The approach is based on developing an innovative CDA document based semantic gateway for the MHS using the HL-7 CDA Release 2 standard which is based on the HL 7 v3 RIM.  The effort focuses on a model-driven CDA document creation and parsing mechanism that will provide the MHS with a centralized gateway for the receipt and transmission of standards based clinical documents.  The effort focuses on 4 areas: 1) investigation of CDA documents and how they leverage the deeper semantic relationships contained within the HL-7 v3.0 RIM-based CDA R2 standard to encode clinical documents such as Continuity of Care (CCD)/HITSP C32;  2) establish important use cases that drive requirements for high levels (e.g. CDA Level 2/3) of semantic interoperability; 3) model-driven CDA document creation and extraction mechanisms that interact with the MHS Clinical Data Repository (CDR) ;  4) development of a general purpose SOA HL 7 CDA gateway that will enable document creation and sharing; and 5) assuring the service is compatible with MHS modernization architecture and the National Health Information Network (NHIN).  The ability to dynamically create or parse any type of CDA document based on the HL7 RIM CDA model will be of great value to the MHS since it will accommodate new document types and modifications to existing document definitions.  This effort will be of near-term value for the VLER program which is currently developing a capability to generate the HL7 CCD/HITSP C32 document for the North Chicago effort.  This project will generalize the current VLER capability by including dynamic model based document creation, as well as document parsing and storing for multiple CDA document types.  Given this capability, the MHS will have an enterprise wide clinical documents service that will allow any system to share highly semantically interoperable data with external partners.
Background
Although the DoD has made substantial progress in sharing electronic medical information in support of the shared patient population (Active Dual Consumers
 [ADC]), existing electronic data exchange capabilities between these services are limited, depend largely on manually intensive processes, and for the most part lack “semantics”: the communication of “meaning” of the information shared in computable form to allow for effective, timely, computer-assisted continuity of care
.   For instance, the MHS and VHA hospitals use independently developed electronic health record (EHR) systems that employ varying medical vocabularies and document structures at varying levels of granularity to electronically capture and store ADC patient medical encounter information.   This diversity hinders the timely development of integrated views of clinical data that can assist medical care providers and social services/case managers in providing optimal continuity of care services.  Typical implications of manual sharing of clinical data  (such as faxes of scanned free text documents, manual transfer of imagery) or electronic exchanges of “read only”  text reports (e.g. BHIE) preclude the use of decision logic that can help prevent unnecessary data re-entry, unnecessary repetition of tests/medical procedures, delays in obtaining important diagnostics, alerts, or reminders, and delays in commencing with appropriate treatment.  Furthermore, miscommunication or lack of communication of important medical facts could put ADC patients at risk for medical error.   These shortcoming are particularly magnified in the case of the exchange of inpatient data related to returning active duty service members severely wounded in combat who are transferred to a VA Polytrauma Center (PTC) after being treated at a theater hospital in Southwest Asia or Afghanistan, Landstuhl Regional Medical Center (LRMC) in Germany and a CONUS MTF (e.g. Walter Reed Army Medical Center [WRAMC]).  At the current time, the DoD and VA use ad hoc highly laborious processes to electronically transfer copies of scanned paper records and radiology images.
Historically, attempts to accomplish interoperability have been complicated by lack of a foundational architecture with which the DoD can communicate with external partners.  This problem is being mitigated to a certain extent with the advent of the National Health Information Network (NHIN), which provides an open and secure architecture based solution for health information sharing.  Furthermore, it is well-recognized that the majority of DoD and VA beneficiary care is provided by the civilian sector yet the ability of civilian hospitals to deliver information electronically has been limited by lack of health IT infrastructure maturity.  In order to address this problem, the DoD and VA have taken the first steps toward creating a Joint Virtual Lifetime Electronic Record (VLER).   In the first phase of this effort, continuity of care (CCD) information is being shared between the VA and DoD over the NHIN.  This information takes the form of a HL7 Clinical Document Architecture (CDA) document, called HITSP C32 (HL7 CCD).  
Utilizing CDA documents for sharing clinical information between the DoD and other organizations appears to be the future of interoperability efforts.  However, this introduces a number of challenges and problems associated with creating and processing these documents.  What is needed is model driven mechanism for creating CDA documents that can be utilized by any application in an open and standards based way.  This RFI describes a prototype SOA service that 1) provides the capability for creating any CDA document via a web services call, and 2) ingests and stores any CDA document from DoD partners.

Clinical Document Architecture
The HL 7 version 3.0 (HL-7 v3) standard and its associated Clinical Document Architecture Release 2 (CDA r2) provides for enhanced encoding of narrative clinical statements found in clinical reports such as discharge summaries, radiology reports and encounter notes.  The foundation of HL7 v3 is the Reference Information Model (RIM), a coherent shared information model that is the source for the content of all HL 7 v3 messages.  The CDA r2 is a document mark-up standard that specifies both structure and semantics of clinical documents at increasing levels of “semantic granularity”.  The CDA header and body are the two major parts of a CDA.  The CDA r2 header identifies and classifies the document using LOINC document codes and provides sufficient metadata for basic document management.  The body contains the clinical report that can be optionally encoded at 3 levels of granularity.  Level 1 is an ‘‘unconstrained’’ CDA and allows for free text in order to facilitate the transfer of unstructured clinical notes; this approach provides maximum compatibility with older systems and simplifies the implementation process from a technical standpoint.  At this level documents could be effectively exchanged and compiled into an integrated set of related documents (e.g. radiology reports, discharge summaries), without the structuring and resultant semantic communication of the document body. Level 2 adds a specification for document sections that provides structured information about the section while still allowing for unconstrained clinical statements/elements within the sections; e.g., one could define the section headings of subjective, objective, assessment, and plan for the classic SOAP note.

Level 3 provides for fully structured ‘‘entry level templates’’ that extend structure within body sections, incorporating coded text entries/clinical statements using controlled vocabularies (e.g. SNOMED CT) and is by far the most granular, allowing for maximum machine readability.  This higher level of CDA body structured specification can enable a richer, more formal “semantic” representation of clinical statements contained in documents such as discharge summaries, radiology reports and encounter notes, but at the expense of dealing with the limitations of controlled vocabularies.  
The following diagram illustrates the CDA R2 structure and its relationship to the underlying HL-7 model.  The model is captured in the Model Interchange Format (MIF) as a set of XML formats used to support the storage and exchange of HL7 version 3 artifacts as part of the HL7 Development Framework (HDF).  MIF files exist to support tooling (e.g. code generation, message validation, and publishing), as well as to provide documentation of HL7 methodology. The MIF effectively is a pre-publication form of how HL7 stores its own data.  HL7 tools (e.g. the Eclipse instance editor, the XML schema generator) are based on MIFs. 
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We have developed a set of tools that read the MIF and construct an internal model in the Java programming environment.  This internal model can be populated with data from the CDR and serialized to a CDA compliant document.
Modeling the CDA and Tools
CTA has developed a set of UML modeling capabilities as part of their work in a number of areas including the MHS Enterprise Architecture modernization effort and the Federal Health Information Modeling (FHIMS) group.  These capabilities are realized by a set of both commercial and customized tools, including IBM’s Rational Software Modeler (RSM), the Eclipse UML Project Papyrus, and Sparx Enterprise Architect (EA). Most of our custom tooling efforts conforms to and uses software developed by the Open Health Tools (OHT) and the HL7 Java SIG program.  The OHT tools read and extract information from the MIFs and create internal models and structures to support our efforts.

The CDA models are created using the Unified Modeling Language (UML). UML is a widely adopted standard for modeling software systems and information models.  The UML is often used in combination with the Object Constraint Language (OCL) that is capable of specifying semantic constraints such as those used in CDA templates. Since the CDA model is a constrained HL7 RIM model and is specified using an implementation guide that defines standard document structure using templates, it is important that we be able to model these templates in order to be able to automate the creation of CDA documents.  These sections include medication and vital signs and some documents such as the Continuity of Care Document (CCD) has more than 50 templates.   
Approach to the CDA Gateway

The following diagram illustrates the basic approach to our effort.
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As illustrated, CDA templates are modeled using UML and OCL.  These models are used to create internal Java based models that will be used to create the CDA documents.  New CDA templates and implementation guides are authored by the HL7 Structured Documents Working Group, and may be further constrained by the Health Information Technology Standards Panel (HITSP) in the US Realm (e.g. C 32) and Integrating the Healthcare Enterprise (IHE), and by other organizations that need a well-defined clinical document structure for exchanging specific clinical content. It must be possible to validate that the templates are correctly defined as constraints on the CDA model or on a higher-level template. For example, the HITSP C 32 guide constrains the CCD, which is a restriction of the CDA, which constrains the RIM.  As we create CDA documents we verify that they are valid with respect to all template constraints specified in the implementation guide that describes each class of instances. 
Integration with VLER

One way in which the CDA Gateway can be utilized is within the VLER program.  They are currently generating C32 documents using PAWs.  The Gateway can be used to enhance the VLER CDA capabilities with dynamic modeling and support for all types of CDA documents.  Integrating with VLER will be through the MHS Adaptor that provides the internal interface to the MHS facing side of NHIN.
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� Active Dual Consumers are those beneficiaries who receive health care services from both the Military Health System (MHS) and Veterans Health Administration (VHA).


� GAO Report GAO-07-852T May, 2007
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