
 
Figure 1: Principles of Interoperability 
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Figure 2: Federal Health IT Strategic Plan Goals 
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Figure 5: Stakeholder Perspectives 

People who receive care or support the care of others 
Individuals, consumers, patients, caregivers, family members serving in a non-professional role 
and professional organizations that represent these stakeholders' best interests 
 
 
People and organizations that deliver care and services 
Professional care providers who deliver care across the continuum, not limited to but including 
hospitals, ambulatory providers, pharmacies, laboratories, behavioral health including mental 
health and substance abuse services, home and community based services, nursing homes 
and professional organizations that represent these stakeholders' best interests 
 
 
Organizations that pay for care 
Private payers, employers and public payers that pay for programs like Medicare,  
Medicaid and Tricare 
 
 
People and organizations that support the public good 
Federal, state, tribal and local governments 
 
 
People and organizations that generate new knowledge, whether research or quality 
improvement 
Researchers, population health analytics and quality improvement knowledge curators and 
quality measure stewards 
 
 
People and organizations that provide health IT capabilities 
Technology developers for EHR and other health IT, including but not limited to health 
information exchange (HIE) technology, laboratory information systems, personal health 
records, pharmacy systems, mobile technology, medical device manufacturers and other 
technology that provides health IT capabilities and services 
 
 
People and organizations that govern, certify and/or have oversight 
Governing bodies and accreditation/certification bodies operating at local, regional, or 
national levels that provide a governance structure, contractual arrangements, rules of 
engagement, best practices, processes and/or assess compliance 
 
 
People and organizations that develop and maintain standards 
Standards development organizations (SDOs) and their communities of participants, such as 
technology developers, health systems, providers, government, associations, etc. 
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Figure 2: Gap Analysis: Availability of Data to Report on Types of Measures for Measurement & 

Evaluation Framework 
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FDA Unique Device Identification System 
 

FDA is establishing a unique device identification system to adequately identify medical devices through their 
distribution and use. The system will be phased in over several years, starting with the highest risk devices. When 
fully implemented, the label of most devices will include a unique device identifier (UDI) in human- and machine-
readable form. The UDI Final Rule, released September 2013, requires device labelers to include a unique device 
identifier (UDI) on device labels and packages, except where the rule provides for an exception or alternative. Each 
UDI must be provided in a plain-text version and in a form that uses automatic identification and data capture (AIDC) 
technology. The UDI will also be required to be directly marked on a device that is intended for more than one use, 
and intended to be reprocessed before each use. 
 
A UDI is a unique numeric or alphanumeric code that consists of two parts: 

 a device identifier (DI), a mandatory, fixed portion of a UDI that identifies the labeler and the specific version 
or model of a device, and 

 a production identifier (PI), a conditional, variable portion of a UDI that identifies one or more of the 
following when included on the label of a device:  

o the lot or batch number within which a device was manufactured; 
o the serial number of a specific device; 
o the expiration date of a specific device; 
o the date a specific device was manufactured; 
o the distinct identification code required by §1271.290(c) for a human cell, tissue, or cellular and tissue-

based product (HCT/P) regulated as a device. 

All UDIs are to be issued under a system operated by an FDA-accredited issuing agency.  

As part of the UDI system, the device labelers are required to submit information to the FDA-administered Global 
Unique Device Identification Database (GUDID). The GUDID will include a standard set of basic identifying 
elements for each device with a UDI, and contain ONLY the DI, which would serve as the key to obtain device 
information in the database. PIs are not part of the GUDID. The UDI does not indicate, and the GUDID database will 
not contain, any information about who uses a device, including personal privacy information. 

The public will be able to search and download information from the GUDID. The FDA is presently working with the 
National Library of Medicine (NLM) on a web portal to make device identification information in the GUDID 
available for everyone including patients, caregivers, health care providers, hospitals, and industry. Upon initial 
launch, expected in spring 2015, the web portal will enable search and retrieval of specific device information, as well 
as allow users to download the full and daily incremental updates of the database. Web services capability is planned 
for the future. Data from GUDID will be updated daily, so the most up to date information can be searched or 
downloaded from this site. 

The unique device identification system offers a number of benefits that will be more fully realized with the adoption 
and integration of UDIs into the health care delivery system. UDI implementation will improve patient safety, 
modernize device postmarket surveillance, and facilitate medical device innovation. FDA is working collaboratively 
with Federal partners and other external stakeholders to promote of UDI incorporation into electronic health 
information. FDA partnered with the Engelberg Center for Health Care Reform at Brookings to develop a roadmap 
for the successful adoption and implementation of UDI throughout the healthcare systems , which will convey the 
value of UDI implementation, guide relevant stakeholders in addressing key challenges, and serve as a foundation for 
policies supporting UDI adoption. In 2012 and 2013 the FDA supported an 18 month demonstration project with 
Mercy, a large U.S. health care system, related to the adoption of UDI in the clinical setting. The final report 
"Advancement of Innovative Methodologies and Medical Device Specific Infrastructure for Evidence-Based 
Regulatory Science and Public Health Surveillance" summarizes the identified challenges and opportunities of 
implementing UDI in a large hospital system. 

For more information on the UDI System, please visit the FDA UDI website at www.fda.gov/udi. 

Use Case 1



Use Case 1 
 

HL7 Unique Device Identifiers Task Force 
 
How does the project improve or how could it be enhanced to improve device identification, evaluation of 
device safety, or performance? 
 

 The HL7 UDI Task Force was created by the HL7 Technical Steering Committee (TSC) in the fall 
of 2013 to ensure that UDI was interoperable across the HL7 standards families. The work of the 
UDI Task Force was to prepare a Harmonization Proposal document which would detail how the 
UDI information would be expressed in each of the standards families. 
 

Provide specifics on how and what data is captured, exchanged and/or linked to other data partners 
 

 Currently, HL7 develops exchange specifications conforming to four standards families: Version 2 
(V2); Component Document Architecture (V3 CDA including CCDA), Version 3 Messaging; and, 
Fast Healthcare Interoperability Resources (FHIR). Each family was created at a different point in 
time and with an eye to addressing slightly different business and technical priorities, 
consequently each has its own particular datatypes and serialization(s). 
 

Level of project maturity (demonstration, fully implemented, part of strategic priorities) 
 

 UDI data definition almost complete 
 

Examples of the data captured – links to data dictionary or other documents that explain the contents and 
data model 
 

 The UDI Task Force met with standards and industry participants who determined that the best 
way to capture the UDI information was as a string containing the Human Readable 
representation of the UDI along with an identifier to indicate that the string was UDI. The UDI 
Task Force then worked with the various HL7 Work Groups to ensure the UDI string was 

appropriately represented in each of the HL7 standards families. 

 

Are there other projects/initiatives engaged in similar or related work that would be useful to include in this 
meeting? 
 

 Beginning in January 2014 the UDI Task Force, in conjunction with the HL7 Product Line 
Architecture Task Force, began the detailed process of surfacing the issues associated with 
identifying the standards and industry changes which would need to occur to have the UDI-
related changed reflected and ultimately implemented in systems which use HL7 standards. The 
UDI Task Force is also coordinating efforts with other SDOs, in particular X12 and NCPDP, to 
ensure that UDI data can be safely and reliably exchanged across and between each of these 
standards. 



Use Case 1 
 

First Databank 
 
 
How does the project improve or how could it be enhanced to improve device identification, evaluation of 
device safety, or performance? 

 The experience of drug compendia in fulfilling a wide range of clinical needs and accommodating 
various data formats provides a model for what will become feasible for medical devices. 
 

 Just as the migration of drug package inserts to electronic Structured Product Label listings 
facilitated the creation of drug databases, the GUDID will inevitably serve as a similar spur to the 
development of analogous device catalogues 
 

Provide specifics on how and what data is captured, exchanged and/or linked to other data partners 
 These compendia capture relevant drug data, descriptors and identifiers and integrate this 

information into EHR systems. 
 

Level of project maturity (demonstration, fully implemented, part of strategic priorities) 
 Fully implemented 

 
What could others learn from your successes and challenges? 

 There are routine practices that can be applied to ensure the currency and accuracy of published 
information 
 

 Multiple references may be necessary depending on the intended use of the information 
 

 Data integration is essential to achieve to achieve the maximum clinical and economic value	



Use Case 2 
 

1 
 

Veterans Administration Tracking of Medical Devices Program 
 

How does the project improve or how could it be enhanced to improve device identification, evaluation of device 
safety, or performance? 

 This program allows for efficient, real-time capture of structured clinical data with a primary goal of 
efficient documentation, but the idea is that we leverage the same data for multiple purposes - clinical 
documentation, workflow capture, administrative coding, registry data capture, clinical research, QI/QM, 
device surveillance, peer review, etc.   
 

Provide specifics on how and what data is captured, exchanged and/or linked to other data partners 
 All items on the shelf in our Cath and EP labs are “tagged” with an inexpensive sticker with an RFID 

chip imbedded in it, and that RFID tag is registered to that unique item via the identifiers on the 
package; today that means the 1D barcodes for both generic standard identifiers and even down to 
unique identifiers where relevant; eventually, this system will fully support (and be far more efficient with 
use of) UDI’s DI/PI and GUDID, but in the interim, Wavemark has its own product database it 
maintains.  All aspects of inventory management can be then addressed in near real time, including 
registering products (that do not come pre-tagged by the manufacturer, as an increasing number do) in 
the system, dealing with on-shelf inventory, and assigning particular items to a specific procedure and 
patient. 
 

Level of project maturity (demonstration, fully implemented, part of strategic priorities) 
 These systems have already been purchased for most of VA, and they have been installed in a number 

of VA networks and their associated medical centers.  The original plan was for full implementation to 
proceed through the rest of VA by the end of FY2015, but it is looking like it may require just a bit longer 
(could extend into 2016). 

Examples of the data captured – links to data dictionary or other documents that explain the contents and data 
model 

 When fully implemented, I will be able to tell you in real time exactly what the specific model numbers, 
serial numbers, expiration dates, etc., (and eventually DI/PI) were for every stent, pacemaker, 
defibrillator, lead, etc. implanted in every Cath or EP lab in any VA hospital at any time. 



Use Case 2 
 

Mercy UDI Demonstration Project 
 

How does the project improve or how could it be enhanced to improve device identification, evaluation of 
device safety, or performance? 

 The project was proof of concept that we could incorporate prototype UDIs (GTINs) into our ERP, 
point of use scanning system, cath lab software, EHR, and billing system.  Further we were able 
to link clinical data with EHR attributes from the GUDID and SUDID in a database that allowed for 
longitudinal follow up for safety surveillance and research. 

 
Provide specifics on how and what data is captured, exchanged and/or linked to other data partners 

 UDIs were scanned into the item master and then into inventory at the cath lab.  When a stent 
was used in a patient, its UDI was scanned into the cath lab software and point of use system 
and used for reorder.  Finally, the UDI was moved to billing. 

 
Level of project maturity (demonstration, fully implemented, part of strategic priorities) 

 The demonstration was completed in December, 2013, and we are currently analyzing data. 
 
What could others learn from your successes and challenges? 

 We have summarized these in the “Lessons Learned” and IT sections of the demonstration final 
report 
(http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/UniqueDeviceIde
ntification/BenefitsofaUDIsystem/UCM416128.pdfthis).  The major points are that UDI 
incorporation into electronic information systems can be accomplished in a cost effective way, 
UDI incorporation has multiple supply chain and clinical benefits, bar code scanning can actually 
help clinical workflow, and the information obtained from a system of device and clinical data can 
be powerful in informing patient safety and effectiveness analyses. 

 
Could the project be generalized and used by others? Explain. 

 Yes.  We designed the project for generalizability with the help of our HTG partners and plan to 
assess this in the next phase of our work. 

 
Examples of the data captured – links to data dictionary or other documents that explain the contents and 
data model 

 We captured clinical data (baseline and longitudinal) from Epic, cath lab data from the Merge 
hemodynamic system, and UDI-linked device attributes from the GUDID and SUDID.  We 
employed Mercy’s Integrated Patient Datamart architecture for housing these data and then 
extracting them (ETL) to create the coronary stent dataset. 

 
Are there other projects/initiatives engaged in similar or related work that would be useful to include in this 
meeting? 

 Franciscan Missionaries of Our Lady Health System 



Use Case 2 
 

Kaiser Permanente National Total Joint Replacement Registry 
 
How does the project improve or how could it be enhanced to improve device identification, evaluation of 
device safety, or performance? 

 The purposes of the registry are to (1) monitor revision, failure, and rates of key complications; (2) 
identify patients at risk for complications and failures; (3) identify the most effective techniques 
and implant devices; (4) track implant usage; and (5) monitor and support implant recalls.  
 

Provide specifics on how and what data is captured, exchanged and/or linked to other data partners 
 The registry collects standardized total joint preoperative, operative, and postoperative data to 

supplement administrative data collected through the EMR. The registry database includes 
information on patient demographics, implant characteristics, surgical techniques, and outcomes.  
 

Level of project maturity (demonstration, fully implemented, part of strategic priorities) 
 Fully implemented and a national quality program for Kaiser Permanente  

 
What could others learn from your successes and challenges? 

 Institutional and clinician support are keys to success.  
 

Could the project be generalized and used by others? Explain. 
 The registry model of collecting core data elements from clinicians and supplementing with other 

information as available is generalizable.  The tools developed by Kaiser Permanente for data 
collection and identification of adverse events are publically available.  
 

Examples of the data captured – links to data dictionary or other documents that explain the contents and 
data model 

 Please see article: Paxton EW, Inacio MC, Khatod M, Yue EJ, Namba RS. Clin Orthop Relat Res. 
2010 Oct;468(10):2646-63. doi: 10.1007/s11999-010-1463-9. Kaiser Permanente National Total 
Joint Replacement Registry: aligning operations with information technology.  
 

Are there other projects/initiatives engaged in similar or related work that would be useful to include in this 
meeting? 

 Kaiser Permanente also has ACL reconstruction, shoulder arthroplasty, cardiac device, stent 
graft, spine, and hip fracture registries. 



Use Case 2 
	

Mayo Clinic Arizona Project 
 
Brief Project Description: This project included creation of a dedicated prosthesis room in surgical 
services; creation of a designated field in the Supply Information Management System (SIMS) for 
manufacturer, model, lot #, serial #, expiration data, UDI for each implantable device; creation of 
a comprehensive implantable device database in SIMS; barcode scanning of implantable devices 
at the point of use in surgical services; transfer of device information to the electronic health 
record  
  
Primary Goals:  
 Standardization of implantable device tracking  
 Improvement of efficiency 
 Cost reduction 
  
Secondary Goals: 
 Meet Joint Commission requirements with standardized implant tracking using an electronic 

implant registry 
 Improve inventory control by tracking lot or serial number, expiration date and high volume 

implants 
 Reduce intraoperative implant documentation time 
 Reduce errors and eliminate paper process 
 Increase core space in OR 
 
This project improves device identification by adding lot/serial numbers and expirations into the 
SIMS implant module at the item level.  The system creates a unique MCA implant identifier 
(barcode) facilitating ease of barcode scanning by the nurses at the point of use. This creates a 
step to eventual use of UDI at the point of use.  
  
The project is 90% implemented in surgical services at Mayo Clinic Arizona. An Implant Tracking 
Reference Manual is being created in order to address challenges and solutions. 
  
Could the project be generalized and used by others? Explain. 
Mayo Clinic Rochester has had Implant Tracking ongoing for 8 years. Mayo Clinic Florida is 
currently in the process of implementing Implant Tracking.   
 
Availability of implant data in a standard electronic format additionally supports more efficient 
investigation of device problems, recall management, ability to create auto population of adverse 
event reports, enhanced internal use of device data and availability of data for external post-
market surveillance.  



Use Case 3 
 

Geneva Suite 
 
How does the project improve or how could it be enhanced to improve device identification, evaluation of 
device safety, or performance? 
 

  The Geneva Suite integrates and manages cardiac device data from interrogations at the point of 
care, clinic visits, and remote monitoring transmissions – uniting the data into an intuitive 
dashboard, accessible anywhere and anytime by all members of the healthcare team.   
 

Provide specifics on how and what data is captured, exchanged and/or linked to other data partners 
 

 For point of care and clinic interrogations, the Geneva Suite utilizes the output data files from the 
device programmers, unique to each device manufacturer. These disparate data files are parsed 
and displayed in the Geneva Dashboard. The initial parsing of these data files presented a 
challenge, as the data structure of the files is not standardized. Further, not all device 
programmers export the data files in a format compatible with standard parsing methods.  

 
 Remote monitoring data integration is currently in evolution. Data transmissions are received from 

the device manufacturer’s remote monitoring portal as an IDCO HL7 message and undergo a 
similar parsing process. The usage of the standardized IDCO profile by the device manufacturers 
has greatly simplified the process of integrating this data stream into the Geneva Suite. 

 
Level of project maturity (demonstration, fully implemented, part of strategic priorities) 
 

 Integration of point of care interrogation data is fully implemented at several hospital networks 
and clinics. 

 
What could others learn from your successes and challenges? 

	
 After the data is processed, the Geneva Suite identifies the device and lead status and arrhythmic 

event information on the Geneva Dashboard. Utilizing a common dashboard, the disparate user 
interfaces provided by the major device manufacturers are standardized into a usable output, 
clearly understandable to those providing care to the patient throughout the healthcare 
continuum. This access to data allows for more rapid assessment of the patient’s status and 
disposition of the patient’s needs in addition to allowing for identification of issues pertinent to the 
patient’s wellbeing that may otherwise be overlooked due to difficulties with the current model of 
data access, which is limited to only those with the technical expertise to understand the 
discordant data outputs. 



Use Case 3 
 

Parkview Health System Project Description 

 

How does the project improve or how could it be enhanced to improve device identification, evaluation of 
device safety, or performance? 

 The project utilizes discrete data which enhances data collection and linkage of specific 
data points to unique patients and devices.  Performance and quality measures can be 
captured by aggregating vast amounts of data for a specific model, etc. 

 
Provide specifics on how and what data is captured, exchanged and/or linked to other data partners 

 ICD data from remote monitoring of ICD devices is captured and exchanged using the 
Implantable Device Cardiac Observation (IDCO) profile.  The standard message allows 
for integration into various EMR systems from different device vendors, providing a 
terminology and syntax that allows data to be used effectively regardless of the source 
and destination. For example, ICD data from a Medtronic device into Cerner is the same 
language as ICD data from a St. Jude device into Epic. 

 
Level of project maturity (demonstration, fully implemented, part of strategic priorities) 

 Demonstration level; the two projects discussed have successfully demonstrated that 
data from St. Jude ICDs can be transmitted in a human readable format to two separate 
EMR systems and PHRs. 

 
What could others learn from your successes and challenges? 

 The main success is that it is feasible to communicate using the IDCO profile into two 
separate EMR platforms.  Challenges include what to do with the information as it lands 
in the EMR.  Human readable does not imply human usable.  How users process and 
use the information requires further thinking and application in the structure of the 
respective EMR and PHR platforms. 

 
Could the project be generalized and used by others? Explain. 

 Absolutely; the project can be generalized beyond ICDs to other devices. The IDCO 
profile consists of a standard terminology and message; every device has or can have 
IEEE elements and standard HL7 v.2 messaging is used to achieve interoperability. 

 
Examples of the data captured – links to data dictionary or other documents that explain the contents and 
data model 

 IEEE 11073 (10103 for ICDs) http://standards.ieee.org/findstds/standard/11073-10103-
2012.htm 

 IDCO profile: http://www.ihe.net/Technical_Framework/upload/IHE-CARD-TF-Supp-
IDCO_PC_2006-04-17.pdf 

 
Are there other projects/initiatives engaged in similar or related work that would be useful to include in this 
meeting? 

 Although some work in the area of ICD to PHR has been done in Europe a thorough search of 
the literature revealed that very little has been done in the U.S. and the work done at Parkview 
Health represents the only work to date that is research based.  

Search: EMBASE, PubMed, MedSearcher, ClinicalTrials, JAMIA, HIMSS, ResearchGate, Scholar, TRIP, 
[Searched by device manufacturer, EHRs, and general] 



Use Case 4 
 

ONC Structured Data Capture Initiative 

How does the project improve or could it be enhanced to improve device identification, evaluation of device 
safety, or performance? 

 The SDC Initiative has identified electronic standards to enable the capture, storage and sharing of 
medical device data elements from within an EHR system for merger with comparable data for other 
relevant purposes beyond clinical care (e.g. clinical research, public health reporting, patient safety 
event reporting, adverse event reporting). The Initiative has also identified the workflow for the capture 
of data within a clinical setting and sharing of that data with external systems such as the FDA. 

 
Provide specifics on how and what data is captured, exchanged and/or linked to other data partners 

 The SDC Initiative has identified two Implementation Guides to-date: an SDC IHE Profile (uses IHE 
profiles) and the SDC FHIR Profile (uses REST/OAuth interactions). Both IGs identify four types of 
standards: 1) standard for the structure (syntax) of the CDE (e.g. Patient Name) used to fill the specified 
form/template (e.g. FDA Form 3500a); 2) standard for the structure (syntax) of the form or template; 3) 
standard for how EHRs interact with the form or template; and 4) standard to auto-populate the form or 
template. The SDC Initiative is not focused on defining the actual common data elements (content); the 
FDA engaged with the ONC S&I team to identify and harmonize common data elements specific to 
medical devices (content). These CDEs are curated and managed under the NCI caDSR Repository. 

 
Level of project maturity (demonstration, fully implemented, part of strategic priorities) 

 Demonstration 
 
What could others learn from your successes and challenges? 

 In order to achieve seamless integration and interoperability of data across disparate systems, data 
needs to be collected in such a way than any researcher, clinical trial sponsor and/or reporting entity 
can access and interpret the data in electronic format. The data needs to be standardized in terms of 
structure (syntax) and content/meaning (semantics). The SDC Initiative has identified standards for 
syntax and semantics needed to exchange medical device data. 

 
Could the project be generalized and used by others? Explain. 

 Yes. As noted above, the SDC standards can be applied for various purposes: clinical research, public 
health reporting, quality, adverse event. 

 
Examples of the data captured – links to data dictionary or other documents that explain the contents and data 
model. 

 Please see enclosed .ppt 
 The SDC IHE Profile is available here: 

http://ihe.net/uploadedFiles/Documents/QRPH/IHE_QRPH_Suppl_SDC.pdf 
 The SDC FHIR Profile is available here:http://hl7.org/implement/standards/FHIR-Develop/sdc.html 
 The SDC Data Element Attributes are available 

here: https://docs.google.com/a/siframework.org/spreadsheet/ccc?key=0AiAfdYPeAnM-
dGZXTTlzYTl2bHZ4eUg4QnBHNDJSeVE&usp=drive_web#gid=20  

 The FDA Medical Device CDEs are available here: https://cdebrowser.nci.nih.gov/CDEBrowser/ (see 
SDC Pilot Project Folder) 

Are there other projects/initiatives engaged in similar or related work that would be useful to include in this 
meeting?  

 ONC PCOR Project on Privacy & Security Blueprint, Legal Analysis and Ethics Framework for Data Use 
& Use of Technology for Privacy 



Use Case 4 
 

Cook Medical 
 

Conducting clinical studies in the U.S. is increasingly difficult due to long procedural delays, research and 
regulatory policies and research infrastructure challenges all resulting in increasing cost and decreasing 
performance.  As a result we have searched for novel approaches to conducting clinical studies using 
non-traditional infrastructure, modernized legislation and more research-friendly venues, all while holding 
firm to protection of the rights, safety and welfare of research subjects, scientific integrity of trial methods, 
data quality and integrity and reliability as a basis for regulatory decision making.  

 
To reduce the cost of data acquisition, query and monitoring, we are pursuing use of medical health 
record within which the data form information is captured.  This promises to reduce the cost of clinical 
research coordinators, monitors and auditors by capturing the medical record and study data in one 
location that is remotely accessible to a qualified study team.  Direct capture of the data should reduce 
the translation errors from the medical record to the data forms, reduce missing data, and enable more 
efficient remote oversight by quality personnel and regulators.   

 
How does the project improve or how could it be enhanced to improve device identification, evaluation of 
device safety, or performance? 

 Integrating the UDI and other measures as user defined data elements in the medical record 
connects the UDI and other measures with patient outcome, and especially adverse events, for 
safety monitoring and practice improvement as well as investigational use 

 
Provide specifics on how and what data is captured, exchanged and/or linked to other data partners 

 All user defined data elements are collected at the point of care by flow sheets of data elements 
to be completed by the provider. 

 
Level of project maturity (demonstration, fully implemented, part of strategic priorities) 

 Concept stage with a few proof of concept tests 
 
What could others learn from your successes and challenges? 

 Workload effects for providers that might result in resistance from staff, challenges and cost 
savings in monitoring and auditing practices, technical hurdles with the EHR system 

 
Could the project be generalized and used by others? Explain 

 Investigational studies, practice improvement and adverse event tracking are all enhanced if this 
integration is possible 

 
Examples of the data captured – links to data dictionary or other documents that explain the contents and 
data model 

 A data dictionary containing the user defined data elements is entered in to the EHR. 
 



Use Case 4 
 

American College of Cardiology: CDISC Implementation of RFD 
for ICD Registry 

 
The purpose of this project is to improve site data capture for ACC’s ICD registry. CDISC proposes 
implementation of the Retrieve Form for Data Capture (RFD) integration profile, along with other 
standards and profiles described as Healthcare Link - http://cdisc.org/healthcare-link.  Healthcare Link is 
an integrated, standards-based solution, comprised of IHE integration profiles, core CDISC standards and 
standards from other organizations where applicable. This project will encompass three aspects: (1) 
process improvement; (2) implementation of the Healthcare Link solution; and (3) gathering lessons 
learned to inform future Healthcare Link activities. 

 
Provide specifics on how and what data is captured, exchanged and/or linked to other data partners 

 This project will enable the capture of ICD Registry specific data by using the Retrieve Form for 
Data Capture (RFD) integration profile from within the EMR software. The objective is to pre-
populate the RFD form with data from EMR by use of CCR or similar profile and have the 
completed form transmitted to the registry either directly or through an intermediary such as EDC 
systems.      

  
Level of project maturity (demonstration, fully implemented, part of strategic priorities) 

 This will be a demonstration project and is scheduled to begin January of 2015. 
 
What could others learn from your successes and challenges? 

 How to extend the capability of the EMRs to capture data for use in Clinical Study or Registries by 
use of standard based technology such as RFD. 

 
Could the project be generalized and used by others? Explain. 

 The project seeks to use a standard based implementation of RFD profile and so this should be 
applicable to similar use-cases involving capture of data through EMR for clinical studies or to 
submit data to other systems or registries. 

 
Examples of the data captured – links to data dictionary or other documents that explain the contents and 
data model 

 Link to ICD Registry Data Dictionary: 
https://www.ncdr.com/WebNCDR/docs/public-data-collection-
documents/icd_v2_datadictionary_codersdictionary_2-1.pdf?sfvrsn=2 



Use Case 4 
 

American College of Cardiology: Unified Model and Transmission 
Specification (UMTS) 

 
ACC has been working with Integrating the Healthcare Enterprise (IHE), an organization dedicated to improving 
interoperability and exchange of health information, to publish a series of profiles (specification) for the various 
NCDR registries as a supplement to IHE Cardiology Technical Framework. The goal of this project is to develop 
a unified model and transmission specification (UMTS) based off standards such as SNOMED-CT, LOINC, 
RxNorm and HL7 CDA which will enable data interoperability among various information systems thereby 
reducing the data capture burden on registry participating organizations. As part of this project, ACC published a 
profile for CathPCI registry as a supplement to the IHE Cardiology Technical Framework for trial 
implementation. The supplement has been offered for interoperability testing at the IHE NA Connectathon 2015. 
Four vendors (ACC inclusive) have signed up for the IHE NA Connectathon to be held at Cleveland in January 
and will be demonstrating the interoperability of their systems. 
 
As a continuation of the work to standardize data submission for registries, ACC has also obtained approval 
from IHE Cardiology planning committee to work on an Electrophysiology profile for submitting data to registry. 
This profile will extend the work previously done in IHE cardiology domain by adding a new supplement to the 
IHE technical framework. The principles and practices encompassed in the supplement are also applicable to 
other NCDR registries and additional supplements will likely be developed to support submitting data to the full 
suite of NCDR registries. 
 
How does the project improve or how could it be enhanced to improve device identification, evaluation of device 
safety, or performance? 

 Since RCS-C is a content profile, the scope will be limited to transmitting device information using a 
standardized format/notation to the registries. 

 
Provide specifics on how and what data is captured, exchanged and/or linked to other data partners 

 This content profile is being created to serve as an industry standard content specification that is based 
on existing HL7 standards for document content for facilities to submit content to the NCDR® CathPCI 
Registry® V4.4. It will be easier for systems which implement one or more of these specifications to 
extract the data directly from their EHR systems and submit it to the registry. 

 
Level of project maturity (demonstration, fully implemented, part of strategic priorities) 

 The CathPCI V4.4 (RCS-C) supplement has been offered for interoperability testing at the IHE NA 
Connectathon 2015. Four vendors (ACC inclusive) have signed up for the IHE NA Connectathon to be 
held at Cleveland in January and will be demonstrating the interoperability of their systems. 

 The EP Profile (RCS-EP) is planned to be released in April of 2015 for public comment and is expected 
to be offered for interoperability testing at IHE NA Connectathon 2016. 

 
What could others learn from your successes and challenges? 

 About creating a standardized data transmission mechanism utilizing IHE technical framework. Extend 
to which one could leverage existing implementation guides such as C-CDA and various IHE profiles. 
How to educate, engage and enable profile implementation by the software vendors. Learn about the 
time and resource commitment needed to develop and implement a profile. 

 
Could the project be generalized and used by others? Explain 

 The profile has been published as a supplement to IHE Cardiology technical framework, so there is no 
restriction on re-use. Any registry or study projects that have similar data needs can either re-use the 
profile as a whole or define a new profile reusing various templates from the cardiology framework. 

 
Examples of the data captured – links to data dictionary or other documents that explain the contents and data 
model 

 http://www.ihe.net/uploadedFiles/Documents/Cardiology/IHE_CARD_Suppl_RCS‐C_Rev1.0_PC_2014‐
04‐30.pdf 



Use Case 4 
 

American Joint Replacement Registry (AJRR) – Partnering with EHR 
vendors for registry data extraction and submission 

 
How does the project improve or how could it be enhanced to improve device identification, evaluation of 
device safety, or performance? 

 The AJRR is focused on obtaining accurate device implant information for total hip and knee 
arthroplasty.  One of the fundamental tenets of AJRR’s interaction with submitting hospitals is to 
minimize reporting burden at the local level.  Another goal is to ensure that data entered in to the 
registry is as accurate as possible, as duplicative data entry efforts in to both an electronic health 
record (EHR) and a registry can lead to errors in data transcription.  By collaborating with EHR 
vendors, AJRR data submission can be simplified and potential errors reduced.   

Provide specifics on how and what data is captured, exchanged and/or linked to other data partners 

 At this time, AJRR captures Level I data (procedural information plus device lot and catalog 
numbers).  With the assistance of select EHR vendors with whom AJRR has partnered, AJRR 
Level I data is extracted from a hospital’s EHR into an AJRR-compliant data file and sent via a 
secure file transfer (sftp) method.  In many hospitals, this process has also been fully automated, 
eliminating a majority of any manual data entry effort.   

Level of project maturity (demonstration, fully implemented, part of strategic priorities) 

 This process is fully implemented for Level I data with Epic and Cerner, who are also working on 
Level II data reporting.  Expansion of vendor collaboration is a critical part of strategic priorities for 
AJRR.  The collaboration is successful partly because Level I data elements are typically charted 
as a part of the arthroplasty procedure.  Meaning, the elements are typically not found in 
physician notes or are not custom disease or procedure specific items not usually included in an 
EHR platform. 

What could others learn from your successes and challenges? 

 A collaborative approach such as this is simple, benefitting both the registry and participating 
hospitals.  From a technical and a security perspective, it is a fairly straightforward process 
utilizing existing datasets requiring minimal hospital technical efforts which can expedite the time 
in which hospitals take to submit data.  However, identifying the key contact at an EHR 
corporation to assist with the project can be a challenge.  It is also unclear if EHR vendors have 
identified collaboration with clinical data registries as a key priority.  Finally, this approach may 
not work for all clinical data registries.  It applies largely to registries that require a standard 
submission of device attributes.  Registries that include numerous custom fields may find 
additional challenges. 

 
 



Use Case 4 
 

Function and Outcomes Research for Comparative Effectiveness in Total Joint 

Replacement (FORCE‐TJR) 
 

How does the project improve or how could it be enhanced to improve device identification, evaluation of 
device safety, or performance? 

 FORCE TJR is a novel TJR cohort funded in 2010 by a program project award from the Agency 
for Healthcare Research and Quality (AHRQ). FORCE-TJR includes a national representative 
sample of US patients and surgeons to conduct comparative effectiveness research. More than 
25,000 patients were enrolled from 146 surgeons in 22 states to generate national norms and 
risk-adjustment models. Enrollment is ongoing and sites are expanding. 

 
Provide specifics on how and what data is captured, exchanged and/or linked to other data partners 

 Much of FORCE-TJR data are collected directly from patients as all patients report pre- and post-
operative outcome measures (PROs) of pain and function. These data are supplemented by 
clinical data on early post-operative adverse events and implant failures. In contrast to implant-
centric registries with the primary focus on implant failure and re-operation, FORCE-TJR 
prioritizes PROs and early clinical events to assess quality of care. Quarterly reports provide risk-
adjusted, comparative pre-operative profiles of patients who undergo elective total knee and hip 
replacement, post-TJR events, and with time, revision rates. 

 
Level of project maturity (demonstration, fully implemented, part of strategic priorities) 

 Implemented 
 
What could others learn from your successes and challenges? 

 Collecting data directly from the patient works very well. In addition to promoting 
engagement in their TJR outcomes, direct PRO reporting allows the patient to directly assess his 
or her experience with pain relief and functional gain after surgery. Patients report co-morbid 
conditions, which are validated, and report post-operative events, including return to the operating 
room, readmissions, and emergency room visits following TJR. 

 Collecting clinical information on post-TJR Adverse Events. Because FORCE-TJR collects 
written informed consent and a Medical Record Release (MRR), FORCE-TJR can access patient 
medical records to validate reported AEs. However, as Electronic Medical Records (EMR) vary in 
content and can be difficult to access, chart abstraction is conducted by trained clinicians to 
assure consistent definitions and complete capture. Event rates are validated against 
administrative data (e.g., CMS) when available. Overall event rates are in the 5% range, so a 
minority of patient charts must be reviewed. 

 Implant data can be difficult to access. In order to identify implant details, such as size, 
component design, and materials, lot and catalogue numbers are needed for each implanted 
component. This information is generally stored in an operating room supply management system 
which is not regularly connected to the hospital EMR. Several different OR systems exist, 
requiring unique approaches to extracting data. The most common mechanism to collect the 
implant data is a batch extract of the lot and catalogue numbers each month. When a UDI is 
available, this will be extracted using the same procedures. 
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Table Name Source Description
1. Enrollment Created by Data Partners using 

Data Partner data.
The MSCDM Enrollment Table has a start/stop structure that contains one record per continuous 
enrollment period. Members with medical coverage, drug coverage, or both should be included. A unique 
combination of PatID, Enr_Start, Enr_End, MedCov, and DrugCov identifies a unique record. A break in 
enrollment (of at least one day) or a change in either the medical or drug coverage variables should 
generate a new record. 

2. Demographic Created by Data Partners using 
Data Partner data.

The MSCDM Demographic Table contains one record per PatID with the most recent information on 
Birth_Date and Sex.

3. Dispensing Created by Data Partners using 
Data Partner data.

The MSCDM Outpatient Pharmacy Dispensing Table contains one record per unique combination of PatID, 
NDC, and RxDate. Each record represents an outpatient pharmacy dispensing. Rollback transactions and 
other adjustments should be processed before populating this table.

4.1 Encounter Created by Data Partners using 
Data Partner data.

The MSCDM Encounter Table contains one record per PatID and EncounterID (which reflects a unique 
combination of PatID, ADate, Provider and EncType). Each encounter should have a single record in the 
MSCDM Encounter Table. Each diagnosis and procedure recorded during the encounter should have a 
separate record in the Diagnosis or Procedure Tables. Multiple visits to the same provider on the same day 
should be considered one encounter and should include all diagnoses and procedures that were recorded 
during those visits. Visits to different providers on the same day, such as a physician appointment that leads 
to a hospitalization, should be considered multiple encounters. Rollback transactions and other adjustments 
should be processed before populating this table.

4.2 Diagnosis Created by Data Partners using 
Data Partner data.

The MSCDM Diagnosis Table contains one record per unique combination of PatID, EncounterID, DX, and 
DX_CodeType. This table should capture all uniquely recorded diagnoses for all encounters. 

4.3 Procedure Created by Data Partners using 
Data Partner data.

The MSCDM Procedure Table contains one record per unique combination of PatID, EncounterID, PX, and 
PX_CodeType. This table should capture all uniquely recorded procedures for all encounters. 

5.1 Death Created by Data Partners using 
Data Partner data.

 The MSCDM Death Table contains one record per PatID.1 When legacy data have conflicting reports, please 
make a local determination as to which to use. There is typically a 1-2 year lag in death registry data.

5.2 Cause of Death Created by Data Partners using 
Data Partner data.

 The MSCDM Cause of Death Table contains one record per unique combination of PatID and COD.1 When 
legacy data have conflicting reports, please make a local determination as to which to use. There is typically 
a 1-2 year lag in death registry data. 

List of Tables

Use Case: Environmenal Background
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Table Name Description
6.1 Laboratory 
Result

Created by Data Partners using 
Data Partner data.

The MSCDM Laboratory Result Table contains one record per result/entry. Only include resulted lab tests.

6.1.1 Laboratory 
Result Guideline

Created by MSOC and provided 
to Data Partners for reference.

The MSCDM Laboratory Result Guideline Table depicts acceptable values for selected Laboratory Result 
Table variables. These values are test type specific. Please see the Laboratory LOINC Information Table for 
currently known LOINC codes for each MS_Test_Name.

6.1.2 Laboratory 
LOINC Info

Created by MSOC and provided 
to Data Partners for reference.

 The MSCDM Laboratory LOINC Information Table lists the currently known LOINC codes that are associated 
with each MS_Test_Name, MS_Test_Sub_Category and Specimen_Source. This table is intended to be a 
guide and does not represent a complete list of codes for each laboratory test.

6.1.3 Laboratory 
CPT Info

Created by MSOC and provided 
to Data Partners for reference.

 The MSCDM Laboratory CPT Information Table lists CPT codes that are associated with each 
MS_Test_Name. Because CPT codes are mostly used for billing, are not associated with actual laboratory 
results, and are not sufficiently granular to be routinely useful in assigning MS_Test_Names, a CPT code by 
itself does not suggest that the record should be included in the laboratory result table. CPT codes may be 
useful for rule-outs. Therefore, this table is intended to be supplemental information only and does not 
represent a complete list of CPT codes for each laboratory test. This list is not routinely updated.

6.1.4 Laboratory 
Standard 
Abbreviations

Created by MSOC and provided 
to Data Partners for reference.

The MSCDM Laboratory Standard Abbreviations Table depicts standard abbreviations for common 
laboratory units.

6.2 Vital Signs Created by Data Partners using 
Data Partner data.

The MSCDM Vital Signs Table contains one record per result/entry.

7. State Vaccine Created by Data Partners using 
external data.

 The MSCDM State Vaccine Table contains vaccination records received from Immunization Information 
Systems for patients identified and matched from selected Data Partners. It contains one record per 
vaccination, per unique PatID, VaxDate, VaxCode, Provider and AdminType. The V_EncounterID serves as 
the unique identifier for each record.

Summary Table: 
Age Groups

Created by Data Partners using 
tables 1-7 in this document.

 The MSCDM Age Groups Summary Table provides a key for the age group stratifications within each 
summary table. The table is used to minimize the complexity of the query created by the Mini-Sentinel 
Distributed Query Tool. It does not change with each data refresh but must be present in the local summary 
table database to enable the query process.

List of Tables (cont.)

Use Case: Environmenal Background
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MSCDM: Procedure Table Structure

Variable Name Variable Type and 
Length (Bytes)

Values Definition / Comments / Guideline Example

PatID1 Char (Site specific 
length)

Unique member identifier Arbitrary person-level identifier. Used to link across tables. 123456789012345

EncounterID2 Char (Site specific 
length)

Unique encounter identifier Arbitrary encounter-level identifier. Used to link the Encounter, Diagnosis, and Procedure tables. 123456789012345_12
262005_99218766_IP

ADate Numeric (4) SAS date Encounter or admission date. 12/26/2005

Provider Char (Site specific 
length)

Unique provider identifier Provider code for the provider who is most responsible for this encounter. For encounters with multiple providers 
choose one so the encounter can be linked to the diagnosis and procedure tables. As with the PatID, the provider 
code is a pseudoidentifier with a consistent crosswalk to the real identifier.

99218766

AV = Ambulatory Visit Includes visits at outpatient clinics, same day surgeries, urgent care visits, and other same-day ambulatory hospital 
encounters, but excludes emergency department encounters.

ED = Emergency Department Includes ED encounters that become inpatient stays (in which case inpatient stays would be a separate encounter). 
Excludes urgent care visits. ED claims should be pulled before hospitalization claims to ensure that ED with 
subsequent admission won't be rolled up in the hospital event.

IP = Inpatient Hospital Stay Includes all inpatient stays, same-day hospital discharges, hospital transfers, and acute hospital care where the 
discharge is after the admission date.

IS = Non-Acute Institutional Stay Includes hospice, skilled nursing facility (SNF), rehab center, nursing home, residential, overnight non-hospital dialysis 
and other non-hospital stays. 

OA = Other Ambulatory Visit Includes other non overnight AV encounters such as hospice visits, home health visits, skilled nursing facility visits, 
other non-hospital visits, as well as telemedicine, telephone and email consultations.

PX Char (11) Procedure code Convert local codes to standard codes. 76815
09 = ICD-9-CM
10 = ICD-10-CM
11 = ICD-11-CM
C2 = CPT Category II
C3 = CPT Category III
C4 = CPT-4 (i.e., HCPCS Level I)
H3 = HCPCS Level III
HC = HCPCS (i.e., HCPCS Level II)
LC = LOINC
LO = Local homegrown
ND = NDC
OT = Other
RE = Revenue

Description: The MSCDM Procedure Table contains one record per unique combination of PatID, EncounterID, PX, and PX_CodeType. This table should capture all uniquely recorded procedures for all encounters. 

EncType Char (2) IP

PX_CodeType Char (2) Procedure code type. C4

Use Case: Environmenal Background
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Procedure Table Structure (cont.)
Variable Name Variable Type and 

Length (Bytes)
Values Definition / Comments / Guideline Example

OrigPX Char (Site specific 
length)

Original procedure code from source table, 
if different.

Used if Data Partner has to map internal codes to standard codes.

NOTES:
1

2

PatID is a pseudoidentifier with a consistent crosswalk to the true identifier retained by the source Data Partner. For analytical data sets requiring patient-level data, only the pseudoidentifier is used to link across all information 
belonging to a patient.

For efficiency medical utilization data is captured in 3 tables:

Encounter: the encounter record that characterizes the outpatient visit or hospital stay

Diagnosis: the diagnosis code(s) associated with the encounter record

Procedure: the procedure code(s) associated with the encounter record
These 3 tables are linked by EncounterID. All diagnoses and procedures for an encounter should have the same EncounterID. It is allowable to have "orphan" diagnosis or procedure records with EncounterIDs that do not have a 
match in the Encounter table.

Use Case: Environmenal Background
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Use Case: Environmental Background 

1. Overview of the PCORnet Common Data Model (CDM)  
 

1.1. License and Use 
 
The PCORnet data model is freely available for use. An open-source license will be selected by PCORI. The PCORnet Distributed Research Network (DRN) and 
its infrastructure, including the Common Data Model (CDM), is overseen and guided by the PCORnet Data Standards, Security, and Networking Infrastructure 
Task Force (DSSNI) Task Force. 

The PCORnet CDM is based on the Mini-Sentinel Common Data Model (MSCDM; www.mini-sentinel.org) and has been informed by other distributed initiatives 
such as the HMO Research Network, the Vaccine Safety Datalink, various AHRQ Distributed Research Network projects, and the ONC Standards & 
Interoperability Framework Query Health Initiative. 

The PCORnet CDM documentation can be accessed online at: http://www.pcornet.org/resource-center/pcornet-common-data-model/  

1.2. Overview 
 

PCORnet is developing the PCORnet DRN design to be a “…functional distributed research network that facilitates multi-site patient–centered research across the 
Clinical Data Research Networks (CDRNs), Patient-Powered Research Networks (PPRNs), and other interested contributors. The distributed network will enable 
the conduct of observational research and clinical trials while allow each participating organization to maintain physical and operational control over its data.” 
[DSSNI charter, 2014] 

The PCORnet CDM is the foundation of the PCORnet DRN. Guiding Principles for the PCORnet DRN and CDM are included in the DSSNI Charter. The 
audience for this document includes current and future partners, and other stakeholders. 
 
For more information about PCORnet, please visit http://pcornet.org 
 
The glossary of terms for this document can be accessed online at: http://www.pcornet.org/resource-center/other-resources/  
 

1.3. History of Releases and Modifications 
 
Note on version conventions: Major releases are denoted with whole number incrementation (eg, v1.0, v2.0, v3.0). Minor releases are denoted with decimal 
incrementation (eg, v1.1, v1.2) and will be used for bug fixes and minor adjustments. 
 

Reference Table: History of Releases 
Version Date of Release Description of Release 
v1.0 2014-05-30 The DSSNI Task Force thanks the many individuals who provided thoughtful feedback, comments, and 

suggestions for this first release of the PCORnet CDM. A special thanks to members of the task force who 
volunteered to serve on the CDM working group. 

v2.0 [projected November 2014]  
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1.4. Overview Diagram 
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Use Case: Environmental Background 
 

DELTA Project 
 
The primary objective of the DELTA program is to develop software tools to support active surveillance of 
medical device safety, using an existing clinical data source.    We believe DELTA is unique in its 
capability to support prospective active surveillance for device safety or performance.  


The data used for the DELTA projects have included local, regional, state-wide, and national 
cardiovascular and orthopedic clinical registries.   For the most part, DELTA has been installed within the 
firewalls of the data owner, with no transmission of case-level information outside of the application.   
 
The DELTA software has been fully implemented at NCDR and the VA.    The third generation of 
software, DELTA 3.0 is undergoing testing and validation, and will be released as open-source software 
during 2015 for any public health or academic use.    Active surveillance is a strategic priority in the FDA 
framework for strengthening the post-market safety of medical devices, though DELTA is simply one 
approach to such surveillance.   
 
We believe the design goal of developing a system that could be used in a variety of data environments 
that supports prospective, active surveillance of clinical datasets has been validated through the success 
of the project.    There are significant challenges in engaging data owners to participate in active 
surveillance studies due to concerns regarding data security but also due to concerns that either false 
positive or even true positive safety signals might be identified, and how to validate and communicate 
those findings with industry, regulators and the public.     
 
We believe the project could be generalized through the shared use of the open source software, once 
released.   Our long term goal is that a community of users will develop who will contribute software 
modules that will extend the functionality of DELTA as a robust active surveillance platform.   
 
As noted above, DELTA is an analytic toolset, and therefore does not capture data in and of itself.   We 
have applied DELTA to a variety of datasets, including the NCDR CathPCI registry, ICD registry, the MA 
PCI registry, the MA cardiac surgical registry, and several OMOP compatible datasets.    Each of these 
implementations has required its own data model to be configured in DELTA, though the OMOP 
implementations are somewhat standardized.    The OMOP common data model can be found 
at:  http://omop.org/CDM 
 
The Sentinel project has been doing some similar work, though primarily in the field of 
pharmacosurveillance. 
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3 Data Tables 

Diagram 3: The entity-relationship diagram (ERD) of the CDM data tables and relationships between them. All relationships are not displayed. 

Use Case: Environmental Background
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